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Praise for Expecting Better

“Expecting Better will be a revelation for curious mothers-to-be whose
doctors fail to lay out the pros and cons of that morning latte, let alone
discuss real science. And it makes for valuable homework before those
harried ob-gyn appointments, even for lucky patients whose doctors are
able to talk about the rationale behind their advice.”

—The New York Times

“Emily Oster combs through hundreds of medical studies to debunk many
widely followed dictates: no alcohol, no caffeine, no changing the kitty
litter. Her conclusions are startling. . . . Expecting Better walks women
through medical literature surrounding every stage of pregnancy, giving
them data to make informed decisions about their own pregnancy.”

—New York Magazine

“It seems that everyone—doctors, yoga teachers, mothers-in-law, and
checkout ladies at grocery stores—are members of the pregnancy police.
Everyone has an opinion. But not everyone is Emily Oster, a Harvard-
trained economics professor at the University of Chicago. . . . To help the
many women who reached out to Oster for advice, she compiled her
conclusions in her new book, Expecting Better, which she describes as a
kind of pregnancy ‘by the numbers.’”

—New York Post

“[Oster took] a deep dive into research covering everything from wine and
weight gain to prenatal testing and epidurals. What she found was some of
the mainstays of pregnancy advice are based on inconclusive or downright
faulty science.”

—Associated Press



“Economist and author Emily Oster contradicts conventional wisdom and
advocates a much more relaxed approach to pregnancy.”

—Daily Mail (London)

“She’s such a brilliant researcher and wordsmith.”

—Parents.com

“[Expecting Better] offers expectant mothers a new route to the delivery
room.”

—The Times (London)

“A comprehensive and lively debunking of the myths surrounding
pregnancy.”

—The Telegraph (UK)

“It took someone as smart as Emily Oster to make it all this simple. She
cuts through the thicket of anxiety and received wisdom, and gives us the
facts. Expecting Better is both enlightening and calming. It almost makes
me want to get pregnant.”

—Pamela Druckerman, New York Times bestselling author of Bringing Up
Bébé and Bébé Day by Day

“Expecting Better is a fascinating and reassuring tour of pregnancy and
childbirth, with data leading the way at every juncture. From start to finish,
Oster easily leads us through the key findings of the extant pregnancy-
related research. My only regret is that my wife and I had three children
without the benefit of this insightful approach.”

—Charles Wheelan, New York Times bestselling author of Naked Statistics

“The only antidote to pregnancy anxiety is facts, and Emily Oster has them
in spades. Disarmingly personal and easy to read, this book is guaranteed to
cut your freaking out in half. Pregnancy studies has a new heroine. Every



pregnant woman will cheer this book—and want to take Oster out for a shot
of espresso.”

—Rachel Simmons, New York Times bestselling author of Curse of the
Good Girl

“This is a fascinating—and reassuring—look at the most important numbers
of your pregnancy. It will make parents-to-be rethink much of the
conventional wisdom: think bed rest is a good idea? Think again. This may
be the most important book about pregnancy you read.”

—Steven D. Levitt, New York Times bestselling coauthor of Freakonomics
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Introduction

In the fall of 2009 my husband, Jesse, and I decided to have a baby. We
were both economics professors at the University of Chicago. We’d been
together since my junior year of college, and married almost five years.
Jesse was close to getting tenure, and my work was going pretty well. My
thirtieth birthday was around the corner.

We’d always talked about having a family, and the discussion got
steadily more serious. One morning in October we took a long run together
and, finally, decided we were ready. Or, at the very least, we probably were
not going to get any more ready. It took a bit of time, but about eighteen
months later our daughter, Penelope, arrived.

I’d always worried that being pregnant would affect my work—people
tell all kinds of stories about “pregnancy brain,” and missing weeks (or
months!) of work for morning sickness. As it happens, I was lucky and it
didn’t seem to make much difference (actually having the baby was another
story).

But what I didn’t expect at all is how much I would put the tools of my
job as an economist to use during my pregnancy. This may seem odd.
Despite the occasional use of “Dr.” in front of my name, I am not, in fact, a
real doctor, let alone an obstetrician. If you have a traditional view of
economics, you’re probably thinking of Ben Bernanke making Fed policy,
or the guys creating financial derivatives at Goldman Sachs. You would not
go to Alan Greenspan for pregnancy advice.

But here is the thing: the tools of economics turn out to be enormously
useful in evaluating the quality of information in any situation. Economists’



core decision-making principles are applicable everywhere. Everywhere.
And that includes the womb.

When I got pregnant, I pretty quickly learned that there is a lot of
information out there about pregnancy, and a lot of recommendations. But
neither the information nor the recommendations were all good. The
information was of varying quality, and the recommendations were often
contradictory and occasionally infuriating. In the end, in an effort to get to
the good information—to really figure out the truth—and to make the right
decisions, I tackled the problem as I would any other, with economics.

At Chicago (and, now, Brown University) I taught introductory
microeconomics. My students would probably tell you the point of the class
is to torture them with calculus. In fact, I have a slightly more lofty goal. I
want to teach them decision making. Ultimately, this is what
microeconomics is: decision science—a way to structure your thinking so
you make good choices.

I try to teach them that making good decisions—in business, and in life
—requires two things. First, they need all the information about the
decision—they need the right data. Second, they need to think about the
right way to weigh the pluses and minuses of the decision (in class we call
this costs and benefits) for them personally. The key is that even with the
same data, this second part—this weighing of the pluses and minuses—may
result in different decisions for different people. Individuals may value the
same thing differently.

For my students, the applications they care about most are business-
related. They want to answer questions like, should I buy this company or
not? I tell them to start with the numbers: How much money does this
company make? How much do you expect it to make in the future? This is
the data, the information part of the decision.

Once they know that, they can weigh the pluses and minuses. Here is
where they sometimes get tripped up. The plus of buying is, of course, the
profits that they’ll make. The minus is that they have to give up the option
to buy something else. Maybe a better company. In the end, the decision
rests on evaluating these pluses and minuses for them personally. They have
to figure out what else they could do with the money. Making this decision
correctly requires thinking hard about the alternative, and that’s not going to
be the same for everyone.



Of course, most of us don’t spend a lot of time purchasing companies.
(To be fair, I’m not sure this is always what my students use my class for,
either—I recently got an e-mail from a student saying that what he learned
from my class was that he should stop drinking his beer if he wasn’t
enjoying it. This actually is a good application of the principle of sunk
costs, if not the primary focus of class.) But the concept of good decision
making goes far beyond business.

In fact, once you internalize economic decision making, it comes up
everywhere.

When Jesse and I decided we should have a baby, I convinced him that
we had to move out of our third-floor walk-up. Too many steps with a
stroller, I declared. He agreed, as long as I was willing to do the house
shopping.

I got around to it sometime in February, in Chicago, and I trekked in the
snow to fifteen or sixteen seemingly identical houses. When I finally found
one that I liked (slightly) more than the others, the fun started. We had to
make a decision about how much to offer for it.

As I teach my students, we started with the data: we tried to figure out
how much this particular house was worth in the market. This wasn’t too
difficult. The house had last sold in 2007, and we found the price listed
online. All we had to do was figure out how much prices had changed in the
last two years. We were right in the middle of a housing crisis—hard to
miss, especially for an economist—so we knew prices had gone down. But
by how much?

If we wanted to know about price changes in Chicago overall we could
have used something called the Case-Shiller index, a common measure of
housing prices. But this was for the whole city—not just for our
neighborhood. Could we do better? I found an online housing resource
(Zillow.com) that provided simple graphs showing the changes in housing
prices by neighborhood in Chicago. All we had to do was take the old price,
figure out the expected change, and come up with our new price.

This was the data side of the decision. But we weren’t done. To make
the right decision we still needed the pluses and minuses part. We needed to
think about how much we liked this house relative to other houses. What we
had figured out was the market price for the house—what we thought other
people would want to pay, on average. But if we thought this house was
really special, really perfect, and ideal for us in particular, we would



probably want to bid more than we thought it was worth in the market—
we’d be willing to pay something extra because our feelings about this
house were so strong.

There wasn’t any data to tell us about this second part of the decision;
we just had to think about it. In the end, we thought that, for us, this house
seemed pretty similar to all the other ones. We bid the price we thought was
correct for the house, and we didn’t get it. (Maybe it was the pricing memo
we sent with our bid? Hard to say.) In the end, we bought another house we
liked just as much.

But this was just our personal situation. A few months later one of our
friends fell in love with one particular house. He thought this house was a
one-of-a-kind option, perfect for him and his family. When it came down to
it, he paid a bit more than the data might have suggested. It’s easy to see
why that’s also the right decision, once you use the right decision process—
the economist’s decision process.

Ultimately, as I tell my students, this isn’t just one way to make
decisions. It is the correct way.

So, naturally, when I did get pregnant I thought this was how pregnancy
decision making would work, too. Take something like amniocentesis. I
thought my doctor would start by outlining a framework for making this
decision—pluses and minuses. She’d tell me the plus of this test is you can
get a lot of information about the baby; the minus is that there is a risk of
miscarriage. She’d give me the data I needed. She’d tell me how much extra
information I’d get, and she’d tell me the exact risk of miscarriage. She’d
then sit back, Jesse and I would discuss it, and we’d come to a decision that
worked for us.

This is not what it was like at all.
In reality, pregnancy medical care seemed to be one long list of rules. In

fact, being pregnant was a lot like being a child again. There was always
someone telling you what to do. It started right away. “You can have only
two cups of coffee a day.” I wondered why—what were the minuses (I
knew the pluses—I love coffee!)? What did the numbers say about how
risky this was? This wasn’t discussed anywhere.

And then we got to prenatal testing. “The guidelines say you should
have an amniocentesis only if you are over thirty-five.” Why is that? Well,
those are the rules. Surely that differs for different people? Nope, apparently
not (at least according to my doctor).



Pregnancy seemed to be treated as a one-size-fits-all affair. The way I
was used to making decisions—thinking about my personal preferences,
combined with the data—was barely used at all. This was frustrating
enough. Making it worse, the recommendations I read in books or heard
from friends often contradicted what I heard from my doctor.

Pregnancy seemed to be a world of arbitrary rules. It was as if when we
were shopping for houses, our realtor announced that people without kids
do not like backyards, and therefore she would not be showing us any
houses with backyards. Worse, it was as if when we told her that we
actually do like backyards she said, “No, you don’t, this is the rule.” You’d
fire your real estate agent on the spot if she did this. Yet this is how
pregnancy often seemed to work.

This wasn’t universal, of course; there were occasional decisions to
which I was supposed to contribute. But even these seemed cursory. When
it came time to think about the epidural, I decided not to have one. This
wasn’t an especially common choice, and the doctor told me something
like, “Okay, well, you’ll probably get one anyway.” I had the appearance of
decision-making authority, but apparently not the reality.

I don’t think this is limited to pregnancy—other interactions with the
medical system often seem to be the same way. The recognition that patient
preferences might differ, which might play an important role in deciding on
treatment, is at least sometimes ignored. At some point I found myself
reading Jerome Groopman and Pamela Hartzband’s book, Your Medical
Mind: How to Decide What Is Right for You, and nodding along with many
of their stories about people in other settings—prostate cancer, for example
—who should have had a more active role in deciding which particular
treatment was right for them.

But, like most healthy young women, pregnancy was my first sustained
interaction with the medical system. It was getting pretty frustrating.
Adding to the stress of the rules was the fear of what might go wrong if I
did not follow them. Of course, I had no way of knowing how nervous I
should be.

I wanted a doctor who was trained in decision making. In fact, this isn’t
really done much in medical schools. Appropriately, medical school tends
to focus much more on the mechanics of being a doctor. You’ll be glad for
that, as I was, when someone actually has to get the baby out of you. But it
doesn’t leave much time for decision theory.



It became clear quickly that I’d have to come up with my own
framework—to structure the decisions on my own. That didn’t seem so
hard, at least in principle. But when it came to actually doing it, I simply
couldn’t find an easy way to get the numbers—the data—to make these
decisions.

I thought my questions were fairly simple. Consider alcohol. I figured
out the way to think about the decision—there might be some decrease in
child IQ from drinking in pregnancy (the minus), but I’d enjoy a glass of
wine occasionally (the plus). The truth was that the plus here is small, and if
there was any demonstrated impact of occasional drinking on IQ, I’d
abstain. But I did need the number: would having an occasional glass of
wine impact my child’s IQ at all? If not, there was no reason not to have
one.

Or in prenatal testing. The minus seemed to be the risk of miscarriage.
The plus was information about the health of my baby. But what was the
actual miscarriage risk? And how much information did these tests really
provide relative to other, less risky, options?

The numbers were not forthcoming. I asked my doctor about drinking.
She said that one or two drinks a week was “probably fine.” “Probably
fine” is not a number. The books were the same way. They didn’t always
say the same thing, or agree with my doctor, but they tended to provide
vague reassurances (“prenatal testing is very safe”) or blanket bans (“no
amount of alcohol has been proven safe”). Again, not numbers.

I tried going a little closer to the source, reading the official
recommendation from the American Congress of Obstetricians and
Gynecologists. Interestingly, these recommendations were often different
from what my doctor said—they seemed to be evolving faster with the
current medical literature than actual practice was. But they still didn’t
provide numbers.

To get to the data, I had to get into the papers that the recommendations
were based on. In some cases, this wasn’t too hard. When it came time to
think about whether or not to get an epidural, I was able to use data from
randomized trials—the gold standard evidence in science—to figure out the
risks and benefits.

In other cases, it was a lot more complicated. And several times—with
alcohol and coffee, certainly, but also things like weight gain—I came to
disagree somewhat with the official recommendations. This is where



another part of my training as an economist came in: I knew enough to read
the data correctly.

A few years ago, my husband wrote a paper on the impact of television
on children’s test scores. The American Academy of Pediatrics says there
should be no television for children under two years of age. They base this
recommendation on evidence provided by public health researchers (the
same kinds of people who provide evidence about behavior during
pregnancy). Those researchers have shown time and again that children
who watch a lot of TV before the age of two tend to perform worse in
school.

This research is constantly being written up in places like the New York
Times Science section under headlines like SPONGEBOB THREAT TO CHILDREN,
RESEARCHERS ARGUE. But Jesse was skeptical, and you should be, too. It is
not so easy to isolate a simple cause-and-effect relationship in a case like
this.

Imagine that I told you there are two families. In one family the one-
year-old watches four hours of television per day, and in the other the one-
year-old watches none. Now I want you to tell me whether you think these
families are similar. You probably don’t think so, and you’d be right.

On average, the kinds of parents who forbid television tend to have
more education, be older, read more books, and on and on. So is it really the
television that matters? Or is it all these other differences?

This is the difference between correlation and causation. Television and
test scores are correlated, there is no question. This means that when you
see a child who watches a lot of TV, on average you expect him to have
lower test scores. But that is not causation.

The claim that SpongeBob makes your child dumber is a causal claim.
If you do X, Y will happen. To prove that, you’d have to show that if you
forced the children in the no-TV households to watch SpongeBob and
changed nothing else about their lives, they would do worse in school. But
that is awfully hard to conclude based on comparing kids who watch TV to
those who do not.

In the end, Jesse (and his coauthor, Matt) designed a clever experiment.1
They noted that when television was first getting popular in the 1940s and
1950s, it arrived in some parts of the country earlier than others. They
identified children who lived in areas where TV was available before they
were two, and compared them to children who were otherwise similar but



lived in areas with no TV access until they were older than two. The
families of these children were similar; the only difference was that one
child had access to TV early in life and one did not. This is how you draw
causal conclusions.

And they found that, in fact, television has no impact on children’s test
scores. Zero. Zilch. It’s very precise, which is a statistical way of saying
they are actually quite sure that it doesn’t matter. All that research in public
health about the dangers of SpongeBob? Wrong. It seems very likely that
the reason SpongeBob gets a bad rap is that the kinds of parents who let
their kids watch a lot of television are different. Correlation, yes. Causation,
no.

Pregnancy, like SpongeBob, suffers from a lot of misinformation. One
or two weak studies can rapidly become conventional wisdom. At some
point I came across a well-cited study that indicated that light drinking in
pregnancy—perhaps a drink a day—causes aggressive behavior in children.
The study wasn’t randomized; they just compared women who drank to
women who did not. When I looked a little closer, I found that the woman
who drank were also much, much more likely to use cocaine.

We know that cocaine is bad for your child—not to mention the fact that
women who do cocaine often have other issues. So can we really conclude
from this that light drinking is a problem? Isn’t it more likely (or at least
equally likely) that the cocaine is the problem?

Some studies were better than others. And often, when I located the
“good” studies, the reliable ones, the ones without the cocaine users, I
found them painting a pretty different picture from the official
recommendations.

These recommendations increasingly seemed designed to drive pregnant
women crazy, to make us worry about every tiny thing, to obsess about
every mouthful of food, every pound we gained. Actually getting the
numbers led me to a more relaxed place—a glass of wine every now and
then, plenty of coffee, exercise if you want, or not. Economics may not be
known as a great stress reliever, but in this case it really is.

More than even the actual recommendations, I found having numbers at
all provided some reassurance. At some point I wondered about the risks of
the baby arriving prematurely. I went to the data and got some idea of the
chance of birth in each pregnancy week (and the fetal survival rate). There
wasn’t any decision to be made—nothing to really do about this—but just



knowing the numbers let me relax a bit. These were the pregnancy numbers
I thought I’d get from my doctor and from pregnancy books.

I’ve always been someone for whom knowing the data, knowing the
evidence, is exactly what I need to chill out. It makes me feel comfortable
and confident that I’m making the right choices. Approaching pregnancy in
this way worked for me. I wasn’t sure it would work for other people.

And then my friends got pregnant. Pretty much all of them at the same
time. They all had the same questions and frustrations I had. Can I take a
sleeping pill? Can I have an Italian sub (I really want one! Does that make a
difference?)? My doctor wants to schedule a labor induction—should I do
it? What’s the deal with cord-blood banking?

Sometimes they weren’t even pregnant yet. I had lunch with a friend
who wanted to know whether she should worry about waiting a year to try
to get pregnant—how fast does fertility really fall with age?

Their doctors, like mine, had a recommendation. Sometimes there was
an official rule. But they wanted to make the decision that was right for
them. I found myself referring to my obstetrics textbook, and to the medical
literature, long after my Penelope was born. There was a limit to the role I
could play—no delivering babies, fortunately (for me and, especially, the
babies). But I could provide people with information, give them a way to
discuss concerns with their OBs on more equal footing, help them make
decisions they were happy with.

And as I talked to more and more women it became clear that the
information I could give them was useful precisely because it didn’t come
with a specific recommendation. The key to good decision making is taking
the information, the data, and combining it with your own estimates of
pluses and minuses.

In some cases, the existing rule is wrong. In others, it isn’t a question of
right or wrong but what is right for you and your pregnancy. I looked at the
evidence on the epidural, combined it with my own plus and minus
preferences, and decided not to have one. My friend Jane looked at the
same evidence and decided to have one. In the end, I felt fine eating deli
meats; my college roommate Tricia looked at the evidence and decided she
would avoid them. All of these are good decisions.

So this book is for my friends. It’s the pregnancy numbers—the data to
help them make their personalized pregnancy decisions and to help them
understand their pregnancies in the clearest possible way, by the numbers.



It’s the suggestion that maybe it’s okay to have a glass of wine and, more
important, the data on why. It’s the numbers on the risk of miscarriage by
week, data on which fish to eat to make your kid smart (and which to avoid
because they could make your kid dumb), information on weight gain, on
prenatal testing versus prenatal screening, on bed rest and labor induction,
on the epidural and the benefits (or not) of a birth plan. This book is a way
to take control and to expect better.

I did the research for this book while pregnant with my daughter. A few
years later, I found myself expecting again—a son this time. By this time
the first edition of this book was out, and a number of people asked me
whether this second pregnancy was any different. I told them, yes, it was a
lot more relaxing since I didn’t spend all my free time reading medical
papers! But it turned out not to be entirely research-free. Between the two
pregnancies the technology for prenatal screening changed a lot. I found
myself revisiting my analysis there, and you’ll hear more about my son,
Finn, when you get to that chapter.

Pregnancy and childbirth (and child rearing) are among the most
important and meaningful experiences most of us will ever have; probably
the most important. Yet we are often not given the opportunity to think
critically about the decisions we make. Instead, we are expected to follow a
largely arbitrary script without question. It’s time to take control: pick up a
cup of coffee or, if you like, a glass of wine, and read on.



PART 1

In the Beginning: Conception

•  •  •



S

1

•  •  •

Prep Work

ome pregnancies are a surprise. If you’re one of those women who
woke up feeling queasy, took a pregnancy test on a whim, and were
shocked to see the second pink line show up, congratulations! Please

skip ahead.
But for a lot of us, we’re thinking about getting pregnant long before it

actually happens. I met my husband in college in 2001. We got married in
2006. Our daughter was born in 2011. I won’t say I spent the whole ten
years thinking about a baby, but I (and, later, we) did make a lot of choices
with at least the long-term plan of having a family.

And as I approached 30, and pregnant friends started popping up here
and there, I thought a little more seriously. I wondered if there was
something I should be doing in advance, even before we started trying to
get pregnant. Should I change my diet? My doctor did once suggest I
should cut down on coffee, just so it wouldn’t be such a shock to reduce
when I was pregnant. Was that really necessary?

Mostly, I worried that I was getting old.
Thirty is not actually old in pregnancy terms. “Advanced maternal age”

is reserved for women over 35, and you wouldn’t be faulted for thinking
that 35 was a sharp cutoff. I read one paper once that referred to eggs as
“best used by 35.” Thanks, it’s really helpful to know my sell-by date. But,
of course, 35 is not a magical number. Biological processes don’t work like



this. Your eggs don’t wake up on the morning of your 35th birthday and
start planning their retirement party.

Starting pretty much the first day you menstruate, your fertility is
declining. Your most fertile time is in your teens, and it goes down from
there—30 is worse than 20, and 40 is worse than 30. But, of course, there
are other factors that push you in other directions. I certainly wasn’t in a
good position to have a baby in my first year of graduate school at 23, and
the truth is that I’d probably be in a better position at 35 than at 30.

It wasn’t the only consideration, but I did wonder about how fast
fertility declined. My doctor didn’t seem worried—“You’re not thirty-five
yet!” she said—but that wasn’t quite the detailed reassurance I was looking
for.

I went looking for reassurance (or, at least, information) in the world of
data, in the academic medical literature. As I expected, there was an answer.
It just wasn’t quite what the over-35 retired-eggs story would have
suggested.

The main research on this uses data from the 1800s (it’s old but the
technology hasn’t changed much!). Here is the idea: prior to the modern
era, couples would pretty much get down to business right after the
wedding, and there were limited birth control options. So you can figure out
how fertility varies with age by looking at the chance of having children at
all for women getting married at different ages.

Researchers found that the chance of having any children was very
similar for women who got married at any age between 20 and 35. Then it
began to decline: women who got married between 35 and 39 were about
90 percent as likely to have a child as those who got married younger than
35; women who got married between 40 and 44 were only about 62 percent
as likely; and women who got married between 45 and 49 were only 14
percent as likely. Put differently, virtually everyone who got married
between 20 and 35 had at least one child, compared to only about 14
percent of those who got married after 45.

You may or may not like to draw conclusions from such old data.
People live longer now, and are healthier longer. It is certainly possible that
as longevity and health increase, women will remain fertile longer. Even if
you do take this data at face value, the reduction in fertility is not as
dramatic as you might have feared. The 35-to 39-year-old group is only
slightly less likely to have children; the major drop in fertility is not until



after 40, and at least some women over 45 in this data did conceive—this in
an era well before in vitro fertilization (IVF)!

Contemporary data looks fairly similar, perhaps even somewhat more
encouraging. Researchers in France studied a group of around 2,000 women
who were undergoing insemination with donor sperm. One nice aspect of
this study is that they didn’t have to worry that older people had sex less
frequently because everyone in the study was trying to get knocked up at
the right time of the month in a controlled environment. After 12 cycles, the
pregnancy rate was around 75 percent for women under 30, 62 percent for
women 31 to 35, and 54 percent for women over 35. In this oldest group
things were similar for women 36 to 40 and over 40. More than half of the
over-40 women in the sample got pregnant within a year.1

In the end, my doctor was basically right to pooh-pooh my worries. But
for me, seeing the numbers this way, in black and white, was far more
reassuring. I could see in detail that starting to try at 30 rather than at 28
was not going to make that much difference. I could think about the timing
if we wanted, for example, more than one child. And I could see that the
numbers were all pretty high—for me, reading “75 percent of women were
pregnant with a year” was a lot more helpful than hearing things like, “It
works out for most women.” For one thing, how do I know if your “most”
is the same as mine?

I’d experience this again and again. The value of having numbers—data
—is that they aren’t subject to someone else’s interpretation. They are just
the numbers. You can decide what they mean for you. In this case, it’s true
that it’s harder to get pregnant when you are older. But it’s not impossible,
not even close.

When we did start thinking more seriously about a baby, I stopped
focusing so much on age. (After all, what could I do? Not getting older is
not exactly an option.) But I did wonder about other things I might do to
prepare. I asked my OB at my yearly visit if there was anything I should be
aware of. Other than some generic advice to relax (not one of my strengths),
the one thing she focused on was exercise. Make sure you are exercising
before you get pregnant.

When I talked to other women, it seemed like this was part of a more
general theme—it’s a good idea to try to be in good physical shape before
getting pregnant. Independent of any medical advice, I had long harbored
the fantasy of getting to my “goal weight” prior to pregnancy. I had



achieved this weight exactly once in my life, before my wedding, through a
process of five A.M. ninety-minute cardio workouts four days a week. I
figured if I got to this weight again before we got pregnant, I’d be one of
those Heidi Klum–type women who look great through the whole
pregnancy and are back to bikini modeling eight weeks after giving birth.

In the end, of course, I got pregnant right after our summer vacation, not
exactly the most weight-loss-friendly time of year. That’s okay, I figured,
I’m sure it will be easy to get to that goal weight after the baby is born. I
am nothing if not optimistic.

Other than some feeling of personal achievement, it wasn’t clear to me
why I should care about my prepregnancy weight. Does it matter for
anything? A few pounds here and there, obviously not. Overall, yes.
Women (and their doctors) worry a lot about weight gain during pregnancy,
but it turns out that weight before pregnancy is much more important.

About 70 percent of the U. S. population are overweight (defined as a
body mass index over 25), and 35 percent are obese (BMI over 30). (Note:
to calculate your BMI, take your weight in kilograms and divide it by your
height in meters squared. If you are 5 feet 6 inches and 150 pounds, your
BMI is 24.2.) On a number of important dimensions, obese women in
particular have more difficult pregnancies than normal-weight women.

One study that demonstrates this effectively used a group of roughly
5,000 births at one hospital in Mississippi.2 The advantage of using a single
hospital is that it means the women are all pretty similar in terms of income,
education, and other characteristics. A large percentage of the women in the
study were obese.

The authors looked at a very large number of outcomes related to the
mothers: preeclampsia, urinary tract infection, gestational diabetes, preterm
delivery, the need for labor induction, Cesarean delivery, and postpartum
hemorrhage (bleeding after birth). They also looked at some things about
the babies: shoulder dystocia (when the second shoulder gets stuck during
delivery), whether the baby needed help breathing, the five-minute APGAR
score (a measure of the baby’s condition five minutes after birth), and
whether the baby was abnormally small or abnormally large.

Obese women have more pregnancy complications, as the graph on the
next page illustrates. One example: 23 percent of normal-weight women
have a C-section, versus almost 40 percent of obese women. The risk of
preeclampsia, a serious pregnancy complication, is more than three times as



high if you are obese. Overweight women (not in this graph) fall
somewhere in the middle—a slightly higher risk for some complications,
but the differences with normal-weight women are small.

Pregnancy Complications and Prepregnancy Obesity

When this study looked at infants, the babies of obese women were also
more likely to have complications. If you are obese when you get pregnant,
your baby is more likely to have shoulder dystocia, more likely to have low
APGAR scores, and more likely to be abnormally large for gestational age.
Even scarier, children of obese women are at higher risk for death, although
this is very rare, regardless of Mom’s weight.

This data is from just one study, but the findings are very consistent
with other studies, from the United States and elsewhere.3, 4 And the effects
aren’t limited to outcomes during pregnancy. Obese women have a harder
time conceiving, and are more likely to miscarry early in pregnancy.5 There
is even some recent evidence that maternal obesity is associated with delays
in breast milk coming in, which can impact breast-feeding success.6

Baby Outcome and Prepregnancy Weight



A review article from 2010 summarizes the literature on this issue with
a simple statement: “Maternal obesity affects conception, duration and
outcome of pregnancy. Offspring are at increased risk of both immediate
and long term implications for health.”7 In other words, it is harder to get
pregnant, harder to sustain a pregnancy, more likely that later-term
complications will arise, and more likely that there will be complications
with the baby. All of which you would like to avoid.

None of this is to suggest that it’s a problem if you can’t lose that last
five pounds, of course. The outcomes here are a result of pretty large
differences in weight. I may have been disappointed not to get down to my
fighting weight, but it is unlikely that it mattered. And being too skinny can
also interfere with conception. But it does suggest that there are real
benefits to getting your weight under control before you get pregnant. Of
course, weight loss may have health benefits for reasons other than
pregnancy. See, your (hypothetical) baby is helping out already!

The Bottom Line

• Fertility declines with age, but not as fast as you might expect—35 is not a magic number
cutoff.

• Being obese before pregnancy is associated with an increased risk of complications for both
you and your baby. Don’t worry too much about a few pounds here and there, but if you are
significantly overweight, weight loss before pregnancy may have benefits.
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Data-Driven Conception

spent most of my twenties trying not to get pregnant. I used at least
three versions of the birth control pill and even, for a brief time,
something called “The Patch.” So I knew I was really good at not

getting pregnant. Of course, I worried that perhaps I wouldn’t be so good at
getting pregnant.

I’d like to say that I approached the process of conception in a laissez-
faire way. After all, I was only thirty, we had plenty of time, and there was
no indication that we’d have trouble conceiving. I wish I could say I was
like my sister-in-law, Rebecca, who was so relaxed about this with my
nephew that she was two months along before she even realized she was
pregnant.

But this doesn’t really fit with my personality. I suspected even before
we got down to business that I would be a neurotic mess. I was correct. I
actually had a panic attack about this before we even started trying. It must
be a record. When I went to my primary care doctor, she looked at me
thoughtfully and suggested that perhaps knowing more about the process
would help me relax (even if I couldn’t actually control it).

I don’t know why this hadn’t occurred to me before, but she was exactly
right. On her recommendation, I picked up a copy of Taking Charge of Your
Fertility and read it cover to cover.

The main thing I learned was that a lot has to go right to get pregnant.
It’s kind of amazing that the human race continues to exist at all.



You probably remember the basics of conception from health class:
unprotected sex, sperm meets egg, and, all of a sudden, you’re pregnant.
High school health class tends to give the impression that pregnancy is
really, really likely—part of the general scare-tactic attitude. But, in fact,
the majority of the time it is not possible to get pregnant. The key issue is
timing: you need sperm to be around at the exact moment that the egg is
ready.

When is that? The average woman has a menstrual cycle of 28 days,
counting from the beginning of one period to the beginning of the next. The
first day of your period is considered day 1. The week of your period and
the week after it are preparation for ovulation. About 14 days after your
period starts the egg is released (this is ovulation) and begins to travel down
toward the uterus.

The egg is available for fertilization during this journey, which lasts a
couple of days. If the egg meets a sperm on its way to the uterus and the
sperm gets lucky, fertilization occurs. If you happen to release two eggs and
they both meet sperm, you get twins; twins can also happen if the fertilized
egg divides right at the beginning. When the fertilized egg (or eggs) reaches
the uterus, implantation occurs and pregnancy actually begins. The process
from egg release to implantation lasts 6 to 12 days. For most successful
pregnancies, implantation occurs 22 to 24 days after the first day of your
last period.1

This whole second half of the cycle (after the egg is released) is called
the luteal phase. It’s either taken up with fertilization and implantation (if
you get pregnant) or with the egg waiting around in the uterus to be flushed
out during your period. If you do not get pregnant, day 28 will bring your
period. If you do get pregnant, day 28 will roll around periodless, and you’ll
be off and running. Here’s the basic timeline (this is for someone with a
standard 28-day cycle; if your cycle is a few days longer or shorter you
might ovulate a bit earlier or later than day 14):



The key to pregnancy is that when the egg starts making its way down
the tube, the sperm has to be waiting for it. This means the best time for sex
or insemination is the day before or the day of ovulation. It takes some time
for sperm to swim into the fallopian tubes, so the day after ovulation is
generally too late.

Sperm are, however, a bit more robust than the egg. They can typically
live up to 5 days in the fallopian tube, waiting. This means the window is
actually a bit longer. Sex 4 or 5 days before ovulation can lead to a baby,
although it’s less likely. I was curious about how much less likely. All this
talk about a small “ovulation window”—was there really any truth to that?
How small was the window?

Figuring this out actually requires knowing quite a lot about people’s
sex lives. Fortunately, at least some researchers are up to the challenge. I
found a study that followed more than 200 couples who were trying to
conceive for more than a year. The authors recorded detailed information on
when they had sex and collected their urine daily (daily!) so they could
monitor both ovulation and pregnancy.2 Using this information, the
researchers figured out the best timing for baby-making sex (this wasn’t the
goal of the study, just an auxiliary fact we can learn from it).

What makes this question a bit tricky to answer is that most couples
trying to get pregnant have sex frequently. This makes it hard to know
which sex act led to the baby—was it the sex you had on the day of
ovulation? Or three days before? The researchers get around this by
focusing on women who had sex just one time in the plausible conception
window.

Using these one-day-of-sex people, we can figure out the chance of
conception by day. Here it is:

Probability of Conception by Cycle Day



For most of the month, pregnancy is impossible (at least based on these
data). No one conceived by having sex after ovulation—by the time the
sperm gets up into the fallopian tubes, the egg is long gone. In addition, no
one conceived by having sex more than 5 days before ovulation.

The window of possible conception is short: from 5 days before
ovulation through the day of ovulation. But note that if you time it right, the
chances of pregnancy are good. Conception rates are more than 30 percent
for the day before and the day of ovulation! These odds are really not bad.

If you had to pick just one day in the month for sex, you’d want to pick
the day you ovulate (or the day before: the pregnancy rates are similar). If
you are using artificial insemination, it also makes sense to focus on the day
before and the day of ovulation, when fertilization is most likely. For most
women with a standard 28-day cycle, this is around the 14th day after your
period starts.

Of course, one way to make sure that you definitely have sex on the day
of ovulation is to have sex every day around the possible ovulation day (or
just have sex every day). This technique is typically pretty popular with
husbands, at least in the first month or two. But some OBs will warn you
off this. I was told that the best strategy is to have sex every other day. If
you did this, you’d be sure to capture at least one of the two best days, and
the argument is that if you (or your partner) “save up” the sperm, then
pregnancy chances are increased. On the other hand, saving them too much



(say, skipping sex for more than ten days) tends to cause their effectiveness
to diminish.3

This always sounded a little suspicious to me. I can easily believe that
the amount of sperm is higher if you wait a day, but could it really be more
than twice as high, which is what would have to be true for the every-other-
day plan to beat out the every-day plan?

It turns out my skepticism was somewhat well placed. The same paper
that gave me information on the right day for sex also determined whether
frequency of intercourse mattered. The researchers calculated the predicted
chance of pregnancy for people who had sex once during the 6-day window
leading up to ovulation, for those who had it twice, three times, and so on.
The chances were almost identical. In other words, there seems to be no
benefit to alternating sex days, having sex more frequently, or having sex
less frequently. The crucial thing is to hit the day of ovulation or the day
before.

This appeared to make things simple. All I had to do was figure out
when I was going to ovulate, and then have sex that day or the day before. I
figured this wouldn’t be that hard, although I worried a bit about work
travel, and I patted myself on the back for having avoided what the fertility
book suggested was the major infertility pitfall—namely, not having sex on
the right day.

There was just one remaining problem: I didn’t seem to be ovulating at
all. Or, at least, things didn’t seem to be behaving normally. When I went
off the pill, my doctor said my cycle would return to normal (or return to
whatever it was before I went on the pill, as if I could remember that). She
said it would happen within three months. It didn’t. I went two months
between periods, then had two within a few weeks.

I called the doctor at 3 months and 1 day. What is going on? I asked the
nurse when she called back. Should I be worried? What should I do?

What I wanted was a concrete answer. Something like: 70 percent of
women resume normal cycles within 3 months, 90 percent within 6 months.
I wanted to know whether it mattered that I had been on the pill for 12
years. Would it take longer to get back to normal? This is not what I got.
What I got was best described as vague reassurance (and the ever-helpful
“Just relax!”).

I thought if I pushed, I would get to the more detailed evidence, but I
didn’t. “Everyone is different,” I was told. “Yes, that is why I asked about



the average,” I grumbled to Jesse. I would have this type of experience
again and again. How accurate is the prenatal screening they suggested?
“Quite accurate.” When should I expect to go into labor? “It’s a different
time for everyone.”

I wanted a number. I craved evidence. Even if the answer was that the
evidence was flawed and incomplete, I wanted to know about it. Yes, I
understood that everyone was different. But that doesn’t mean there isn’t
any information!

Again, I headed out on my own to look for the numbers.
The most popular temporary forms of birth control in the United States

are (in order): the pill, condoms, IUDs, and the withdrawal method.
Obviously, neither condoms nor the withdrawal method have any impact on
your menstrual cycle. If you’ve been using condoms, whatever cycle
you’ve had up until now will continue. Same for withdrawal, and for any
other barrier method (diaphragm, Today Sponge, etc.).

The pill makes things more complicated. As my doctor noted,
sometimes the cycle returns to normal right away, but sometimes it takes a
bit longer. The advantage of referring to the actual studies is that we can be
more precise. In one study in Germany,4 researchers studied menstrual
cycles of women who just went off the pill. For some women it took up to 9
months to get back to a “normal” cycle. In the initial months after going off
the pill these women had longer menstrual cycles, were more likely to have
cycles in which they didn’t ovulate, and were more likely to have cycles
where the second half of the cycle (the luteal phase) was so short that
pregnancy was unlikely.

This study is similar to others. Researchers in the United States studying
women who had gone off the pill in the last 3 months found they had longer
cycles (by a couple of days), more variable cycle length, and later ovulation
in some cycles than those who had been off the pill longer.5 In addition,
when researchers measured their cervical mucus, the women who had been
off the pill longer had cervical mucus that was more “welcoming” to the
sperm.

The very good news, however, is that these effects are relatively short-
lived. In the German study, virtually everyone had a normal cycle by 9
months after going off the pill. For some women it is much faster: 60
percent of women in that study had a normal cycle the first month off the
pill.



I was also reassured that once you do ovulate, having been on the pill
doesn’t seem to impact pregnancy rates. In another German study,6
researchers studied women actually trying to get pregnant. They found that
women who had just gone off the pill were slightly less likely to get
pregnant in the first 3 months of trying, but no less likely to be pregnant
within a year. This study also looked at the duration of pill usage and found
no effect: even for people like me, who had been on the pill since their
teenage years, things went back to normal in the same basic time frame.

What I took from this was that worrying at 3 months and 1 day was
unnecessary. If I got to 9 months without things normalizing I could
consider stressing out a bit.

Fewer women use IUDs, but the rates have crept up in the last decade.
As with the pill, it takes a bit of time to recover fertility after using an IUD.
In a recent literature review, authors found that women who had just gone
off an IUD took (on average) a month longer to get pregnant than those who
had just stopped oral contraceptives, but 80 to 90 percent (depending on the
study) were pregnant within one year.7

So I waited, and a couple of months later things normalized a bit, just
like the data said they would. But I still needed to figure out when I was
ovulating. Day 14? Day 16? Day 12? Even after 6 months my cycle wasn’t
completely regular; I couldn’t just assume it was day 14. Also, I quickly
figured out that this was an opportunity to collect data. I couldn’t resist!

There are three common ways to detect ovulation: temperature charting,
checking cervical mucus, and pee sticks. The first two of these have been in
use for many years; the pee stick method is relatively new.

Temperature Charting: Temperature charting (sometimes called BBT
charting, for basal body temperature) relies on the mildly interesting fact
that your body temperature is higher in the second half of the month, after
ovulation, than before. You can therefore figure out when you ovulate by
taking your temperature every day. The technique itself is not complicated.
Every morning before you get out of bed (moving around affects your
temperature; you ideally want to take it as soon as you wake up, before you
do anything), you take your temperature using an accurate digital
thermometer.

For the first half of the month, your temperature will be low—typically
below 98 degrees. The day after ovulation, it will jump up, usually at least
half a degree and sometimes more. This is the sign that you ovulated. Your



temperature will stay high through the rest of the month, and then drop on
the day your period starts, or (often) the day before. If you get pregnant,
your temperature will stay high.

There are some very good things about temperature charting. In the
month you are doing it, it can tell you with high certainty that you did, in
fact, ovulate. If your cycles are regular, it can help you plan for the next
month by showing you the day on which you generally ovulate. It can also
tell you that you are pregnant. More than 14 days of high temperatures is a
very good indication of pregnancy.

However, this isn’t perfect. The biggest issue is that it tells you only
after you ovulate. So although it is useful for predicting the next month, it
doesn’t help with this month. Also, it’s not as simple as it seems. To really
make this work you need to take your temperature at the same time every
day, ideally first thing in the morning after four to five hours of continuous
sleep. The results can get screwed up by jet lag, a fever, or a bad night of
sleep.

I liked this method a lot, if only because it enabled me to feel like I was
doing something proactive every day (and because it produced data, which I
could use to make attractive charts). The downside is that I was never
especially good at it.

My temperature chart from the month that I got pregnant with Penelope
is on the next page. On one hand, the fact that my temperature eventually
elevated and stayed up gave me a (small) clue that I was pregnant. On the
other hand, all the jet lag and my generally poor sleep meant that it was
almost impossible to interpret. I initially thought I ovulated on June 9
because my temperature went up on June 10; then I realized this was just
because of the time change when we got back from Europe. The sustained
higher temperatures did not occur until I got back from Ghana. The only
way I knew that I must have ovulated before that trip was that Jesse wasn’t
there!

Basal Body Temperature Chart, June 2010



We can be a little more scientific about how useful this is for the
average woman. In a study from the late 1990s,8 researchers followed a set
of women trying not to get pregnant and evaluated how good various
methods were at detecting ovulation. In this study they were able to
pinpoint the actual date of ovulation using ultrasound, so they knew the
truth. The temperature-charting method as used by these women accurately
identified the day of ovulation about 30 percent of the time. Another 30



percent of the time this method pointed to ovulation one day before it
actually occurred.

That day before ovulation is also good for pregnancy sex. Putting this
together: if you have sex on the date indicated by temperature charting, 60
percent of the time you would manage to time sex on one of the two most
fertile days of the month.

Cervical Mucus: If you really want to get serious about natural
ovulation detection, you probably want to chart your cervical mucus along
with your temperature. This is a bit more complicated than temperature
charting and, at least for some women (read: me), there is an “ick” factor.
Here’s the idea: right around ovulation your body produces a type of mucus
ideal for sperm to swim through. You can detect this mucus in and around
your cervix.

To do this, you reach into your vagina and run your finger around the
cervix. This will collect some of the mucus, which you can test. Right
before ovulation it will be stretchy, almost like egg whites. Days when you
have this stretchy type of mucus are ideal for conception. The stretchiness
peaks on the day of ovulation.

There are some pluses to this method. Unlike temperature charting,
checking out your cervical mucus can tell you to try to conceive right now,
versus telling you that you should have tried two days ago. It can be done
any time of day, and works even if you sleep poorly, have a fever, etc. Many
women use this in combination with temperature charting: assuming the
two signs line up (i.e., you have the good type of mucus and a day or two
later your temperature increases) you can get a very good picture of your
cycle.

There are also minuses. The main one is that you may be uncomfortable
mucking around in your vagina. A second issue is that semen can look a lot
like high-quality mucus, so it’s important to wait quite a while after sex
(ideally a day or so) to do any checking. Even if you haven’t had sex, it can
be a bit hard to accurately classify the mucus “quality.” For most women it
takes a few months of practice to really figure it out.

Done correctly, cervical mucus is similar to body temperature charting
in accuracy. In the same study that reported the accuracy of temperature
charting, the researchers also had women identify their ovulation day based
on cervical mucus. Actual ovulation day corresponded with the date
identified based on cervical mucus in almost 50 percent of cases. In another



study with a similar design,9 but which focused only on cervical mucus,
researchers found that monitoring mucus identified the day of ovulation in
about 34 percent of cases and the day before ovulation in another 25 percent
of cases.

Ovulation Detection Kits: Natural fertility charting has been around
for decades. My mom remembers doing the temperature charting when
trying to conceive my youngest brother (she claims she was no better at it
than I was). It’s cheap (a few dollars for a high-quality thermometer, maybe
some graph paper), and can be quite accurate, especially once you get the
hang of it.

But if you are after really accurate pinpointing of the day of ovulation,
you probably want to go high tech: ovulation pee sticks. These work by
detecting high levels of the luteinizing hormone (LH), which indicates
ovulation. Using the pee sticks is simple. Starting around when you think
ovulation is coming, you pee on a stick every morning. The stick will show
you a line that darkens when the hormone levels are higher (some pee sticks
use a digital readout instead). The hormone detected by this test is highest
on the day before ovulation, so a positive result will tell you to try to
conceive in the next forty-eight hours (that would be the day before and the
day of ovulation) to maximize the chances of pregnancy.

The very significant upside of these tests is accuracy. In the same study
that evaluated the temperature and mucus charting, urine-based ovulation
tests put them to shame: these tests identified the day of ovulation 100
percent of the time. A study of the Clearblue fertility monitor specifically
found that 23 percent of women who were randomly given access to this
technology got pregnant in the two months of the study, versus only 15
percent who didn’t have it.10 Using these tests is also pretty easy: you pee
on a stick, and that’s about it.

The downside is cost. These tests run somewhere around thirty to forty
dollars per month, multiplied by the number of months you need them.

There are a few even more high-tech options. For example, I briefly
toyed with something called the OV-Watch. It looks like an ugly sports
watch. You wear it for a few hours a day and it detects hormones from your
skin. The idea is that it can detect even more hormones than the pee sticks,
so it will tell you when you are approaching ovulation as well as when you
ovulate. I could not get this to work. Apparently I sweat too much, or not
enough, or at the wrong time.



Ultimately, virtually every woman I know has used at least some of
these methods. Generally, people start with the temperature and move up to
the pee sticks if a few months pass with no progress.

Are these helpful? The data suggest yes, but for me probably the biggest
benefit was just that they gave me a way to feel in control. People say
(correctly) that part of pregnancy and, especially, parenthood is giving up
control. I just wasn’t ready to do it quite yet.

The Bottom Line

• Timing matters! Pregnancy rates are high if you have sex on the day of ovulation or the day
before, but fall rapidly away from that. It’s possible to get pregnant by having sex as many
as 5 days before you ovulate, but it’s a lot less likely. After you ovulate, forget it until next
month (you can still have sex, you know, for fun).

• It can take up to 9 months to resume your normal menstrual cycle after going off the pill,
but there are no long-term effects on fertility.

• Low-tech ways of detecting ovulation (temperature charting, cervical mucus) are
informative, but not 100 percent accurate.

• Higher-tech methods, such as ovulation pee sticks, are pricier but very accurate.
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The Two-Week Wait

ere’s the thing about trying to get pregnant. The first half of the
month you spend carefully timing ovulation, taking your
temperature, maybe peeing on a stick every morning. Then the

second half of the month you . . .  wait. You can’t do anything to get
pregnant once ovulation has come and gone. You can’t yet figure out if you
are pregnant. You’re just in limbo.

And yet. You might be pregnant. Many women I know respected the “2-
week wait” period: they acted as they would if pregnant for those 2 weeks.
No caffeine, no drinking, no deli meats. This isn’t such a loss if you’re
trying for only a few months, but at least one friend tried literally for years
before using IVF to conceive her son, and she respected this 2-week wait
period the entire time.

I succumbed to this pressure. I was careful about behavior in those 2
weeks. It was more than a little frustrating. My best friend and college
roommate, Tricia, had a bachelorette party in Vegas during the second half
of one month. I had two measly glasses of wine all weekend. A word to the
wise: the “Thunder from Down Under” is a lot less enjoyable without a
bucket of Jell-O shots. Naturally, I got my period as soon as we returned.

After that weekend, I wondered if this was all really necessary. And
what if you weren’t trying to conceive, but it happened by accident, and you
had joined in the Jell-O shots. How worried should you be?



The quick answer is that, assuming you did conceive, your behavior
during those 2 weeks would have no impact on your baby (I can’t believe I
didn’t figure this out before Vegas). The caveat is that it is possible that you
could impact your chance of conception if you go too crazy.

The slightly longer answer relies on understanding how the baby
develops at the very, very beginning. For the period between fertilization
(around ovulation or a day or two later) and your missed period, your baby
is a mass of identical cells. Any of these cells could develop into any part of
the baby. If you do something that kills one of these cells (such as heavy
drinking or some kind of really bad prescription drug use), another cell can
replace it and do exactly the same thing. The resulting baby is unaffected.
However, if you kill too many of these cells, the embryo will fail to develop
and you will not wind up pregnant at all. It’s an all-or-nothing thing.

Knowing this, I was slightly less careful in the post-bachelorette-party
months. When I did turn up pregnant I certainly didn’t worry about the
night a week prior when I’d had 3 glasses of wine. Other friends didn’t find
this especially reassuring—in the service of taking every action to
maximize the chance of conception, good behavior in the 2-week wait was
just another thing. One friend admitted to compensating by getting drunk
the day her period arrived each month. To each her own.

As the 2 weeks come to an end each month, there is the question of
when to test. The pregnancy aisle at my local CVS boasts tests like First
Response: Find out 5 days before your missed period! If you are counting,
that’s only about a week and a couple of days into the so-called 2-week
wait.

It wasn’t always like this. Historical pregnancy tests, like the modern
ones, relied on urine. In ancient Egypt, women urinated onto various grains
and evaluated their speed of growth. Faster growth equaled pregnancy. In
the Middle Ages, the color of urine was evaluated to test for pregnancy.
Oddly, these tests do have some limited predictive power, but probably not
enough to be useful (for one thing, by the time the grain grows, you
probably have figured out whether you’re pregnant by other means!).

In the 1920s, doctors identified a hormone, hCG, that is secreted in the
urine of pregnant women. A test was developed based on this, but it wasn’t
very user-friendly. It required injecting the urine into the ear of a live rabbit
that was subsequently killed and dissected. It wasn’t until the 1960s that
doctors figured out how to test for this hormone without the rabbit.



The 1970s saw the introduction of the first home pregnancy tests. These
required mixing your urine with other solutions in test tubes, leaving it for a
few days, etc. These tests were not that accurate, and were too complicated
and messy for most people. In those early days, women would typically
realize they might be pregnant when their period was late, and then confirm
with their doctor. This meant that by the time women actually got
confirmation of pregnancy, they were about 5 weeks along. In the 1980s
better home tests arrived (I dimly remember my mother using one with my
youngest brother, born in 1985), but they still were not accurate until a
week or 10 days after a missed period, so, again, pregnancy wasn’t detected
until about 5 weeks.

First Response puts this to shame, of course. The newer tests are able to
detect pregnancy much earlier, by picking up a lower level of the hCG
hormone than earlier tests did. As soon as the egg is fertilized, hCG is
produced; the more sensitive the test, the sooner after implantation the test
can show up positive.

It is worth noting that false negatives (that is, tests that say you are not
pregnant but you actually are) are possible, especially if you are testing very
early. Even the marketing materials for the most sensitive tests suggest that
only about half of pregnancies are detected four days prior to a missed
period. False positives, however, are very rare. If there are two lines, even if
the second one is faint, you are pregnant. If the pregnancy is developing
normally, the test line will probably get darker in the days after implantation
as the hormone levels increase.

One downside to these more sensitive tests is that they are expensive.
You can get a test that will work the day of your missed period for a dollar;
the 5-day-in-advance tests cost more like ten dollars. I must have easily
gone through one hundred dollars in these before one turned up positive.

The other thing to think about: you might not want to know. Pregnancy
loss is very, very common at this early stage. As women find out they are
pregnant earlier, the number who will subsequently learn that they have lost
their pregnancy goes up. And it might go up by a lot. Some researchers
suggest that as many as 50 percent or more of fertilized eggs do not result in
pregnancy; of course, not all of these fertilizations are detected even with
very sensitive tests.1

To get a sense of what number of pregnancies are lost very early, we can
look at one study in the 1980s that followed women as they tried to get



pregnant and tested their urine every day for signs of fertilization.2 These
researchers found that almost a quarter (22 percent) of pregnancies ended in
miscarriage before pregnancy would have been detected using methods that
were standard at the time. The researchers could detect these pregnancies
using more sensitive tests. Given that miscarriage at this stage of pregnancy
is similar to a heavy period, none of these women knew they were pregnant.

But the tests that the researchers were using in this case were similar in
their sensitivity to what is now available in the most sensitive home
pregnancy tests. This means that a lot of the pregnancies that ended in early
miscarriage and would not have been detected in the 1980s now probably
would be (or at least could be). If we take the numbers seriously, and
everyone nowadays used the most sensitive home pregnancy tests, we could
see miscarriage rates 22 percent higher than we did in the 1980s. But this is
due to better detection, not because miscarriage rates have increased.

In addition, these early pregnancy losses, far from being harbingers of
future fertility problems, actually are a good sign about fertility. In the same
study, 95 percent of women who had a very early loss went on to have a
recognized pregnancy. This was higher than for women who didn’t have an
early pregnancy loss.

Given this, it’s worth thinking about whether those expensive early
pregnancy tests are really worth it. You might be the kind of person who
wants to know everything that is going on. But you also might rather wait
and see.

The Bottom Line

• Very bad behavior during the 2-week wait could affect your chance of conception, but won’t
affect the baby if you do conceive.

• Early pregnancy tests can detect a pregnancy 4 or even 5 days before your missed period,
but pregnancy loss is common in this period.
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The Vices: Caffeine, Alcohol, and
Tobacco

learned I was pregnant on day four of a weeklong summer economics
conference. As usual, I couldn’t tell whether my period was late or not
—the temperature charting hadn’t exactly cleared things up for me—

but when I woke up at 6:45 feeling a little funny, I decided it was worth a
shot. I had brought one First Response test to the conference, just in case.
Amazingly, there were two lines.

I woke Jesse up immediately. He was happy, but groggy. He wondered
why I hadn’t let him sleep until his alarm went off at seven. Was there
anything we needed to do right now? No? Then why get him up? He put a
pillow over his head and fell back to sleep. (I took this to heart: four years
later, when I learned I was pregnant with Finn, I notified him via a Google
calendar invite to the due date.)

Obviously I wasn’t going to go back to sleep. I opened my computer
and started planning. I loaded up a little due-date calculator—April 1 or
April 7, depending on whether I dated from last menstrual period or from
the suspected conception day—and started browsing the Internet, looking
for baby information. At some point I thought I’d go down to get a cup of
coffee (Jesse had decided to sleep in after being so rudely awakened).

And then it hit me, of course. Could I even have coffee? Wasn’t caffeine
off-limits? I had spent a huge amount of mental energy up to this point



thinking about getting pregnant and almost none on thinking about being
pregnant (I didn’t learn from this; it would come up again when I realized
after Penelope was born that I hadn’t done any research on what you do
with the baby once it arrives).

This was urgent. The decision about coffee had to be made now. I could
already feel a caffeine withdrawal headache coming on, and getting through
an entire day of conference talks (especially day four) typically requires a
pretty steady caffeine drip.

At the end of the day was the conference cocktail party and clam bake.
I’d usually have a glass of wine while fighting with other economists over
who gets seconds on lobster. Was that okay? The wine was not as urgent as
caffeine, to be sure, but I did want to know. I’m not a smoker, but for
women who do smoke, tobacco probably falls even higher on the “needs”
list than coffee.

Finding information on the Internet about caffeine, alcohol, and tobacco
during pregnancy is easy. There are official recommendations from national
organizations, there are recommendations from specific doctors and books,
and there are other people, on chat boards and blogs. There is no shortage
of opinions, but there is a definite shortage of agreements.

Chat board debates about this devolve pretty quickly, and almost never
involve any actual evidence. “I had a glass of wine every day and my baby
is perfectly fine.” “A friend of a friend did one champagne toast during
pregnancy and has a developmentally delayed child.” “My mother’s
coworker’s sister’s neighbor’s daughter drank a six-pack a day and her son
is a genius.” “In France doctors prescribe wine to pregnant women.” And
on and on and on.

The fact that people on chat boards argue is a given (what else are these
boards for?). What I found more surprising was that official
recommendations disagreed with one another. In the case of alcohol,
although all the pregnancy organizations in the United States recommend a
policy of abstinence, similar organizations in some other countries indicate
that occasional drinking is fine.

Caffeine is similar—recommendations differ across countries, yes, but
also across books and across OBs within the United States. My OB said
having less than 200 milligrams a day (about 16 ounces of coffee) was fine.
My sister-in-law’s OB told her no more than 300 milligrams. My best
friend’s said no caffeine. When we turn to books, the aptly named The



Panic-Free Pregnancy takes the stance that caffeine in moderation (up to
300 milligrams) is fine. The Mayo Clinic Guide to a Healthy Pregnancy
rules out caffeine in any dose, although notes that some OBs will say it is
okay in moderation. It suggests switching to decaf. What to Expect When
You’re Expecting goes with the 200-milligram rule but indicates that you
should check with your OB in case her recommendation differs. They also
suggest that you check with your barista, because caffeine amounts differ
by coffee provider!

Even if there had been a very consistent standard recommendation (as
there is in the case of smoking), I still would have wanted to know what
evidence backed it up. But my desire for evidence was made even more
extreme by the fact that people disagreed. Was it 200 milligrams of
caffeine, or 300 milligrams, or none? All these recommendations must
have, in principle, been based on some data. It can’t possibly have been the
same data, though, or at least not the same interpretation.

It didn’t take me long to realize that reading online advice about this—
even official American Congress of Obstetricians and Gynecologists policy
briefs—wasn’t going to be enough to figure out the truth. I had to go to the
source of the recommendations, to the academic medical literature. When I
got into that, I saw why these recommendations differed so much and were
so confusing: the quality of the medical research on this varies enormously.

And I quickly realized that a lot of the quality differences boiled down
to exactly the issues I faced in my own research.

Economics is a pretty broad field (it would have to be to include both
me and the guys who make policy at the Federal Reserve). In my particular
subfield, most of the important questions involve trying to understand how
changing one thing affects another. Among the last things I finished before
getting pregnant was a paper about television and gender in India. The
paper asked: if you give people in rural India access to cable television,
does that change their attitudes toward women?

The goal of that study was to draw causal conclusions. At the end of the
day we wanted to be able to say something like: “If we gave more people
televisions, attitudes toward women would improve.” One great way to do
this would be to randomly pick some people to get televisions. You could
watch them over time and see if their attitudes changed more than the
people to whom you didn’t give TVs. This method is called a randomized
trial.



The name “randomized trial” is actually pretty descriptive. In a study
like this researchers begin with a sample of people and randomly assign
some of them to one treatment and some to another. If they were testing the
efficacy of a new drug, for example, they would take a bunch of sick people
and randomly give half of them the new drug and half nothing (or maybe a
sugar pill). The key is that because the assignment is done randomly, the
people who get the drug are similar to those who do not on every dimension
other than using the drug. If they get better faster, you can conclude that the
drug worked.

Randomized trials are used sometimes in economics, and much more in
medicine. They are a tried-and-true method, and done correctly, you can be
confident in drawing causal conclusions.

In fact, in some areas of pregnancy I was able to use data from trials
like these. It made my decision making a lot easier.

But randomized trials are not always possible. In the case of our
television study, it just wasn’t feasible to assign televisions randomly. In the
case of something like caffeine in pregnancy, the issues are ethical. Imagine
an experiment in which some women are told to drink 9 cups of coffee a
day and some are told to drink none. No ethical review board would
approve that study (nor should they), and it’s hard to imagine the pregnant
woman who would want to participate (and not only because that’s a gross
amount of coffee!).

When researchers can’t randomize, we are left trying to figure out these
relationships using what is called observational data: comparing, say,
pregnant women who drink coffee with those who do not. Or comparing
families with televisions to families without them. It shouldn’t be too hard
to see where this might run into problems.

The TV example is easy to see. What kinds of people in rural India have
televisions? The answer is rich people and those with a lot of education. It
is definitely true that people with televisions have more liberal attitudes
toward women than people without them. But is this because of television?
Or because of education? It’s well known that the more educated people in
India tend to have more favorable attitudes toward gender equality. Could
we really change attitudes toward women in rural India by giving people
televisions, or would their attitudes be changed only by giving them more
education (useful, but much harder policy)?



The same problem crops up in pregnancy research. Women who drink
coffee during pregnancy tend to be older than those who do not. Say I told
you miscarriage is more likely among women who drink coffee. Is that
because of the coffee? Or is it because they are older? Could we decrease
the miscarriage rate by taking away the coffee, or would you have to make
people magically younger?

Getting around this problem successfully requires careful thought,
careful study design, and good data. In the work on television, we avoided
this by comparing the attitudes of the same people before and after they had
access to television. Since we could see the same person “with television”
and “without television,” that helped us eliminate a lot of these problems.

You could imagine doing the same thing in pregnancy—look at the
same women who drink coffee with one pregnancy and not with another—
but I don’t know of any data like this. Instead, in most of the studies of this
question, the best they can do is use statistical analysis to adjust for basic
differences across people—age and education, for example.

I quickly realized that some of these studies are much, much better than
others.

This is where my training came in. There are literally hundreds of
studies published in the medical literature on caffeine and miscarriage (this
is the big concern with coffee during pregnancy). And from the outside,
from the basic description, they all look pretty similar—comparing women
who drank coffee with those who did not.

But when you get into the details, into the nuts and bolts, some of the
papers are pretty good and some are terrible. Much of the time I invested in
figuring all this out was spent trying to separate the wheat from the chaff:
what studies can we learn something from, and which should we dismiss as
totally uninformative?

And, oddly, I realized that training as a health economist was in many
ways better than training in public health or medicine for this. Economists
almost never have access to randomized trials. So we have developed
techniques, statistical methods, to try to learn as much as possible from
nonrandomized data. In graduate school I spent much of my time reading
papers very much like this, trying to figure out which were good and which
were not so good.

It took me longer than that first morning to wade through the papers. I
pretty quickly realized that the official recommendations were extremely



cautious, so I decided that sticking to them was safe until I figured it all out.
I kept myself at 2 cups of coffee a day, and I avoided alcohol. This was
added incentive to do the research fast.

Ultimately, I concluded that these recommendations were not just very
cautious, they were too cautious. In moderation, pregnant women should
feel comfortable with both alcohol and caffeine.

For alcohol, this means up to 1 drink a day in the second and third
trimesters, and a couple of drinks a week in the first. In fact, for the most
part studies fail to show negative effects on babies even at levels higher
than this. By a drink here I mean a standard drink—4 ounces of wine, 1
ounce of hard liquor, 12 ounces of beer. No yard-long margaritas!

Caffeine is actually a little more complicated. I ultimately concluded
that 3 to 4 8-ounce cups of coffee per day (more than many people drink,
although actually not more than I drink) are fine. You might end up
deciding you are comfortable with less, or with more; I’ll try to make it
clear in this chapter what the trade-offs are. There is no question that some
coffee is no problem.

All the evidence I used for this is publicly available—accessible to
anyone. That includes the people who make the official recommendations.
So why did my conclusions differ from theirs? At least two reasons. One is
overinterpretation of flawed studies. But the bigger thing, I think, is the
concern (which was expressed to me over and over again by doctors) that if
you tell people they can have a glass of wine, they’ll have 3 (or one giant
“bowl-o-wine”). Even if one isn’t a problem, three are. Better to say you
can’t have any, as that rule is easy to understand.

I can see the argument here. But, to put it mildly, I’m not crazy about
the implication that pregnant women are incapable of deciding for
themselves—that you have to manipulate our beliefs so we do the right
thing. That feels, again, like pregnant women are not given any more credit
than children would be in making important decisions.

You may decide that you want to follow the national recommendations;
that’s fine. Or you may decide you share my conclusions that a drink and a
shot of espresso are not a problem. This book is very specifically not about
making recommendations; it’s about acknowledging that if you have the
right information you can make the right decision for yourself.

Although I will immediately contradict myself and make one
recommendation (and back it up with evidence): do not smoke. This is the



official line, and the data are squarely behind it. Smoking puts both you and
your baby at risk.

Alcohol

When I was about 3 months pregnant and just starting to tell people about
the pregnancy, I was hosting a party. A guest arrived and I offered to get
him a glass of wine. He said, only half-joking, “You shouldn’t even be
carrying wine!” If you drink alcohol while pregnant (in the United States in
particular) people feel free to judge you.

The restrictions and judgment are, very broadly, rooted in truth. Fetal
alcohol spectrum disorders (FASD) refers to a range of mental and physical
disabilities that can result from drinking during pregnancy. Physical
symptoms include low birth weight, small head circumference, and facial
abnormalities (flattened cheekbones and small eye openings). Cognitive
symptoms come in a broader range: developmental delays, poor
socialization skills, and learning difficulties.

There is no question that very heavy drinking during pregnancy is bad
for your baby. Women who report binge drinking during pregnancy (that’s
more than 5 drinks at a time) are more likely to have children with serious
cognitive deficits. In one Australian study, women who binged in the
second or third trimester were 15 to 20 percentage points more likely to
have children with language delays than women who didn’t drink.1 This is
repeated over and over again in other studies.2 Binge or heavy drinking in
the first trimester can cause physical deformities, and in the later trimesters,
cognitive problems. These problems can occur even with infrequent binges.
If you are binge drinking, stop.

However, this does not directly imply that light or occasional drinking is
a problem. When I looked at the data, I found no credible evidence that low
levels of drinking (a glass of wine or so a day) have any impact on your
baby’s cognitive development.

This is probably surprising given the rhetoric around even occasional
drinking during pregnancy in the United States, but it really shouldn’t be.
Think about Europe. Much of the continent is much more permissive about
light drinking during pregnancy. Heavy drinking is frowned upon



everywhere, but some places in Europe have recommendations suggesting
that a few drinks a week are fine. An occasional glass of wine or beer is
much more common there. Yet there is no evidence of more fetal alcohol
syndrome in Europe; if anything, rates are higher in the United States. *, 3 If
having a couple of glasses of wine a week lowered IQ, we would see big
differences between the United States and Europe. This is simply not the
case.

This seems to reflect a lot of the differences in the attitudes toward
drinking between the United States and elsewhere. When I go to
conferences or talks in Europe it’s common to have a glass of wine with
lunch. Not to get drunk, of course. Just because it goes well with food.
Perhaps because there it’s more common to enjoy a drink in moderation
socially, with a meal, people are more comfortable with the idea that you
can, in fact, have one small glass of wine and stop. This issue that doctors
constantly mentioned to me—that women wouldn’t be able to stop at just
one—just comes up less.

And, in fact, although it’s not so out in the open, I think occasional
drinking is more common during pregnancy in the United States than we
are led to believe. At the start of my second trimester, my doctor told me a
couple of glasses of wine a week were fine. Most of my friends had a
similar conversation with their doctors—“Don’t overdo it, but if you want
to have a glass of wine with dinner occasionally, that’s fine.” In surveys in
the United States, about 40 percent of doctors do not always suggest
complete abstinence during pregnancy.4

It’s like a secret code. The problem, of course, with one official
recommendation and a different “secret” recommendation is that no one
really goes through the evidence for the latter. So you’re left wondering: is
this just your opinion that it’s okay to have a drink, or is there some reason
to think that it’s actually okay?

To understand why there is a difference between excessive drinking and
moderate or light drinking, it’s useful to think a little bit about how the
biology works. Many women seem to think that when they drink, that glass
of wine is channeled directly to the fetus. People correctly note that you
would not give your infant a glass of wine, so why would you give your
fetus one? Needless to say, this is not really how it works.

When you drink, alcohol enters your digestive system and is passed into
your bloodstream. Your liver processes the alcohol into a chemical called



acetaldehyde and then into acetate. The acetaldehyde is toxic to other cells,
and depending on how quickly you drink, it can remain in your
bloodstream. You share your blood with your baby through the placenta;
acetaldehyde, which remains in your bloodstream, is therefore shared with
the fetus. Your baby actually can process some alcohol, but not as much as
an adult (obviously). If too much acetaldehyde is passed to the baby, it can
get into his tissues and impact development. When you drink slowly, you
metabolize much of the alcohol before it would get to the fetus. If you drink
quickly, your liver cannot keep up and toxins are passed to the fetus. This is
why binge drinking is so bad, but it also illustrates why negative effects of
light drinking do not follow directly from negative effects of heavy
drinking.

If we want to learn about the impact of light drinking on pregnancy, we
actually want to look at women who are light drinkers. We cannot look at
studies of binge drinking and say, well, if 5 drinks at a time decreases your
child’s IQ by 10 points, then 1 drink will decrease it by 2 points. It simply
doesn’t work like that.

Once I realized this, I started scouring the medical literature for studies
that looked specifically for impacts of light drinking. I mainly focused on
studies that included women having up to a drink a day. I never felt the urge
to have a whole bottle of wine at a sitting (I don’t really feel this urge while
not pregnant), or even to order a second cocktail. What I really wondered
was: at the end of a long day, a few times a week, could I have a glass of
wine?

For the most part, the studies I found all had a similar structure. There
are no randomized trials here; the ethics are just too complicated. This
means the studies compared women who chose to drink different amounts
of alcohol. All these studies have the problem that the kinds of women who
drink are different from those who do not. The key was to find the studies
that had this problem the least.

One big worry about drinking during pregnancy is child behavior
problems later. Among the best studies of the behavior issue is one
published in 2010 in the British Journal of Obstetrics and Gynecology.5
There are a few things that make this a reliable study: it’s pretty large
(3,000 women), and they collected information about maternal drinking
during pregnancy (at 18 and 34 weeks). Asking people about their behavior
while they are doing it tends to be more reliable than asking them to



remember later on. The study also followed the children of these women
from birth through the age of 14; they looked at behavior problems starting
at age 2.

The other thing I liked about this study was that it was run in Australia,
where recommendations on drinking during pregnancy are more lax than in
the United States. Because drinking during pregnancy in the United States
is judged so harshly, we worry when relying on data from the United States
that only women who are reckless in other ways continue to drink. In
Australia (and European countries), where people are more permissive, it’s
less likely that the variation in drinking reflects variation in other behaviors.

Women in the study were classified in five groups: no alcohol,
occasional drinking (up to 1 drink per week), light drinking (2 to 6 drinks
per week), moderate drinking (7 to 10 drinks per week) and heavy drinking
(11 or more drinks per week). I ignored the last guys, as they were way
above my cutoff of 1 drink per day.

Here’s a visual of their results: the percent of children with behavioral
problems by drinking amount. This graph shows the data for 2-year-olds in
relation to drinking amounts at 18 weeks of pregnancy. The paper also
illustrates behavior problems later on, and drinking at 34 weeks. It doesn’t
matter much: all the results look pretty much just like this.

Based on this picture and the more complex statistical analysis in the
paper, there is no evidence that more drinking leads to higher levels of
behavior problems. In fact, the statistics in the paper show that light
drinkers (that’s 2 to 6 drinks per week) are actually significantly less likely
to have children with behavior problems than women who do not drink at
all.

The other big concern with alcohol is low IQ. Again, my favorite study
on this issue comes out of Australia. It has a lot of the same high-quality
features: large study, drinking information collected during pregnancy,
long-term follow-up. And, of course, the fact that it was run in Australia.
This study started in the early 1980s by asking about 7,200 pregnant women
about their drinking during pregnancy. Roughly 5,000 of their children
completed an achievement test at age 14.6

Drinking in Pregnancy and Behavior Problems Among 2-Year-Olds



Drinking information was collected after the first 3 months of
pregnancy and after the last 3 months. These authors define their drinking
categories by the day: no drinking, less than ½ glass per day, ½ to 1 glass
per day, and greater than 1 glass per day.

They measured IQ with a test called Raven’s matrix. It works like most
IQ tests in that higher scores are better, and the test is designed so that the
average person will score 100. Here’s the data:*

Just as in the study of behavior, there is no evidence here to suggest that
the children of light drinkers are worse off than those of women who drink
nothing. In fact, their scores are higher on average (although these results
are not statistically significant—they may just reflect random variation).
The researchers concluded there is no evidence of worse test performance,
even among the children of moms who have a drink or more per day.

Raven’s Matrix Performance and Maternal Drinking



It’s not just Australia (worth saying, lest you are tempted to conclude
that Foster’s is just very good for babies). A very similar study in England
interviewed women in early pregnancy about drinking patterns and then
gave their children an IQ test at age 8.7 Same result: no impact of drinking
on IQ.*

Perhaps somewhat puzzling, many of these studies actually find that
women who drink moderately in pregnancy have children with higher IQ
scores. Most researchers agree this effect is probably not causal, and may be
due to the fact that women who drink moderately, at least outside of the
United States, tend to be better educated than those who do not. Knowing
this, you might be concerned that a negative impact of light drinking is
being masked by the higher education.

The English study I mentioned above is a good antidote to this concern:
the authors are able to use the drinking behavior of fathers to adjust for
these baseline differences. And, reassuringly, they find no effect of light
drinking on IQ. I pushed and pushed to learn the truth from this literature,
and in the end I was surprised at how consistent the findings were. It’s



simply very, very difficult to find good evidence that a small amount of
alcohol has any negative impact whatsoever on long-term child behavior or
IQ.

When I was finishing edits on this chapter, my friend Hilary e-mailed
me a link to yet another study. “Did you see this?!” was the subject line. It
was a large study, run in Denmark, showing no impact of drinking up to 8
drinks a week on child IQ at age 5.8 Articles written in the popular press
acted like this was a huge surprise. I just threw it on the increasingly large
pile of papers showing the exact same thing.

This is not to say that one cannot unearth studies that find that light
drinking is a problem; the issue is that these studies are very deeply flawed.
One that gets cited frequently was published in the journal Pediatrics in
2001.9 On the face, this study looks similar to the ones I discussed above.
Women were interviewed about their drinking during pregnancy, and were
recontacted for a child-behavior assessment when the child was about 6.
The study is a bit smaller (only about 500 kids), but otherwise you might
think it was just as reliable as the ones I talked about earlier.

This study did find at least some evidence that lighter drinking impacts
behavior. When the authors compared women who didn’t drink during
pregnancy to those who had one drink or less per day, they found more
evidence of aggressive behavior (although not of other behavior problems)
among the children of women who drank. The researchers concluded that
even one drink a day causes behavior problems.

So what’s the problem?
One of the very nice things about the previous studies—the ones I liked

—was that the groups of women who drank different amounts were not that
different in other ways. If this were not the case, we would be worried that
the other differences among the women—not the drinking—were
responsible for the behavior problems. This is not just some idle, esoteric,
statistical concern. This is the concern about drawing causal conclusions.

This last paper failed on this count. In this study, cocaine use during
pregnancy was reported by 18 percent of the women who didn’t drink at all
and 45 percent of the women who had one drink per day. Presumably your
first thought is, really? Cocaine? Your second thought should be to note that
the drinkers were also a lot more likely to be cocaine users.

This should give you pause. You should start to wonder: maybe the
problem is that cocaine makes a child more likely to have behavior



problems, not light drinking. Also, children of light drinkers were less
likely to live with two parents than children of nondrinkers. Hmm. Maybe
it’s living with dad that matters for behavior (a fact that has been shown in
many other contexts).

At this point, I threw that paper in the trash. Maybe if I was wondering
about combining my end-of-day glass of wine with cocaine it would be
useful. But if you are not planning to do that, you just cannot learn anything
there.

Most of the rhetoric around alcohol and pregnancy is about IQ and
behavior problems. But binge drinking is also implicated in miscarriage in
the first trimester and in premature birth later. What about light drinking? Is
this a concern?

In the case of premature birth, the answer is no. You can see this in
studies in both Denmark and Italy (among other places). In the Italian study,
women who drank up to 1 drink per day were actually less likely to have
premature babies than those who did not drink at all. As in the case of IQ,
there is no evidence of a link between preterm birth and light drinking; if
anything, it looks like it lowers the risk.10

The evidence on miscarriage in the first trimester is a bit more mixed. A
review article from 2007 summarized a number of studies. Several
suggested there was no relationship between light drinking (in their case, up
to 1 drink a day) and miscarriage. There were studies that suggested a link
in particular subgroups (like among smokers), but the review dismissed
these as largely unreliable. They concluded that there was no strong
evidence for (or against) a relationship between light drinking and
miscarriage.11

Somewhat at odds with this, however, is a new study released in early
2012 that analyzed the behavior of almost 100,000 Danish women and
found that even light drinking (2 or more drinks a week) was associated
with an increased risk of miscarriage in the first trimester.12 These effects
were fairly large—twice the risk of miscarriage for women drinking 4 or
more drinks a week relative to those who drank none. This study wasn’t
perfect; they were not able to control for nausea, which other studies have
shown to be an important mitigating factor (women who are nauseous drink
less, and nausea is a good sign about a healthy pregnancy—more on this in
the discussion of coffee).13 But it does perhaps argue for limiting alcohol
consumption more in the first trimester.



I talked to many, many pregnant women while working on this book (it
helped that seemingly every person I have ever met got pregnant within a
year of me). Virtually no one asked about drinking more than a drink a day.
But I did wonder, largely from an academic standpoint: where is the line? If
5 at a time is bad and 1 at a time is not, what about 2 or 3?

It turned out to be hard to answer this very precisely. For one thing, the
range here is big—1½ drinks a day is presumably less bad than 4½. In
addition, the speed of drinking matters, so it’s not even clear how we would
frame this comparison. Also, almost no pregnant women drink at this level,
so the data is mushy (not a technical term, but a good description!).

Two studies in Australia showed little or no difference in behavior
problems and early language delays among children of slightly heavier
drinkers (more than 1 but fewer than 5 drinks per day).14, 15 So that’s
encouraging if you do want to drink that much. But other reasonable studies
—one in France and one in Seattle—found decreased mental and physical
development among young children of women who had 3 or more drinks
per day.16, 17

There is also some evidence (from large-scale studies in Denmark and
Italy) that drinking at this heavier level has short-term consequences such as
stunted fetal growth and preterm labor.18

The mixed results and wide range of drinking behaviors in this category
make it pretty hard to draw conclusions. However, especially at the higher
levels of drinking in this range (say, 3 or more drinks per day), we start to
see some evidence that this behavior might be risky. To be safe—to be
cautious—I would argue that it seems best to stay at the lower end of this
range, or out of it all together.

The bottom line is that the evidence overwhelmingly shows that light
drinking is fine. In fact, there is virtually no evidence that drinking a glass
of wine a day has negative impacts on pregnancy or child outcomes. Of
course, this is a little sensitive to timing—7 drinks a week does not mean 7
shots of vodka in an hour on a Saturday night. Both the data and the science
suggest that speed of drinking, and whether you are eating at the same time,
matters. It’s not that complicated: drink like a European adult, not like a
fraternity brother.

In doing research for this book, I found the strength of the evidence in
this case extremely surprising given the rhetoric around drinking during
pregnancy in the United States. Many women I know seem unsure about



having even a glass of wine at Christmas or on their anniversary, let alone
having a few drinks a week. Yet there seems to be absolutely no reason for
anything even close to these draconian restrictions. I am sure we can all see
the case for wanting to stay well inside the danger zone, but drawing the
line at any drinking at all seems, frankly, ridiculous.

One phrase I kept coming across was “no amount of alcohol has been
proven safe.” The implication, I suppose, is that we know that there exists a
level of drinking that is bad, so we should assume all other levels are bad
until proven otherwise. This seemed to me to have two problems.

First, too much anything can be bad. Tylenol overdose can lead to liver
failure. In an extreme, even too much carrot juice would overdose you on
Vitamin A. And yet Tylenol is routinely suggested to and taken by pregnant
women, and no one would suggest limiting carrot juice.

Second, the statement that occasional drinking has not been proven safe
could be applied to virtually anything in pregnancy. To Tylenol, yes, but
also to many components of your prenatal vitamins, to coffee, and on and
on. If what we require as proof is a large scale randomized trial, then it’s
right to say that alcohol hasn’t been proven safe. But this would hold to a
very different standard than most other behaviors. In fact, the type of
evidence that leads to the argument that light drinking is not harmful is the
same as the evidence that causes us to think heavier drinking is.

I drank the occasional glass of wine in the first trimester (I had one at
that economist cocktail party, for example). I probably would have had
more if it hadn’t taken me the whole three months to finish this literature
review. The rest of the time I had, perhaps, ½ glass 3 or 4 times a week. I
rarely felt the desire for more than that. I liked the routine, a small drink at
the end of the day with dinner, and ½ glass covered that. I took to heart the
conclusion that a small amount at a time is the way to go. The one time I
accidentally ordered half a liter of beer (who knew that wheat beers come in
such large glasses?) I gave half to Jesse. That was almost certainly
overcautious, but the pregnancy police were lurking.

The Bottom Line

• There is no good evidence that light drinking during pregnancy negatively impacts your
baby. This means:



• Up to 1 drink a day in the second and third trimesters.

• 1 to 2 drinks a week in the first trimester.

• Speed matters: no vodka shots!

• Heavier drinking has negative impacts, especially in the range of four or five drinks at a
time. This should be avoided.

Caffeine

I love coffee. After Penelope arrived this intensified with the sleep
deprivation, of course, but even before I got pregnant I looked forward to a
cup (or 2) with breakfast, a midmorning coffee break, and maybe a cup in
the midafternoon as well. If you add it all together, I was up to 3 to 4 cups a
day, depending on the day. This might seem like a lot (the average
American consumes a bit less, more like three cups), but it’s nothing
relative to my caffeine habits in high school. Back then I could easily put
away 2 or 3 cups after 9:00 P.M. with little impact on my sleep. The fact that
I stick to decaf after 4:45 P.M. is among my strongest signals that I’m not 16
anymore!

With this background, the idea of giving up caffeine altogether during
pregnancy was almost unthinkable. Of course, if it was important for
Penelope I’d have done almost anything. But this was definitely a time
when I hoped the evidence would come out a particular way.

My OB said some coffee was fine, but I should stick to less than 2 cups
(again, that’s an 8-ounce cup). I thought I could do that, although it
definitely meant some limits, but then a friend told me her OB said no
amount of coffee was acceptable, which is also what the Mayo Clinic Guide
to a Healthy Pregnancy said. Was this the one time that my OB was
actually not cautious enough?

The big concern with caffeine and pregnancy is that it might lead to
higher rates of miscarriage. Caffeine can cross the placenta, and it’s not
clear how the fetus processes it. In addition, researchers have speculated
that caffeine can inhibit fetal development by limiting blood flow to the
placenta.



This is a case where the biological story on its own is not very
compelling; although there is speculation about these effects, they have not
been proven. What has been shown in a well-controlled way is that very
high doses of caffeine do cause miscarriage in mice and rats. But these
doses are much, much higher than what people consume. In order to
produce pregnancy problems in rats, researchers require something like 250
milligrams of caffeine per kilogram per day. Translated to a human of 150
pounds? That’s a bit more than 60 cups of coffee per day.19 I challenge you
to even find the time to drink that much!

To understand the impact of normal amounts of coffee in people, it’s
more helpful to look at studies of people. In the end, the challenges of
drawing conclusions here are very similar to the challenges in the case of
alcohol. Randomized experiments are difficult or impossible, and women
who drink coffee tend to be different from those who don’t.

Studies of the impact of caffeine on miscarriage have another problem,
one that makes caffeine even harder to study than alcohol: nausea. Nausea
is an unpleasant part of early pregnancy, one that most women experience.
But (more on this later) it’s also a really good sign about the health of the
pregnancy. Women who experience nausea in early pregnancy are less
likely to miscarry (it is not clear why this is the case; nausea may reflect
hormone levels, but that’s just speculation).

Why is this a problem? Consider this: my morning routine while not in
the first trimester of pregnancy is to wake up, come downstairs, and turn on
the coffee pot. I often have a cup before breakfast, on an empty stomach.
Early in pregnancy this idea was, frankly, revolting. I would come
downstairs and, instead of coffee, have a glass of club soda with lemon. I
could occasionally bring myself to have a cup of coffee in the late
afternoon, but only on especially good days. Talking with other women, it
sounds like this is pretty typical.

We know that nausea is a sign of a healthy pregnancy. At the same time,
it also causes women to avoid coffee. But this means that women who drink
a lot of coffee are probably those who are not experiencing nausea. These
women are more likely to miscarry. But you might be wrong to conclude
that coffee causes miscarriage; it may well be that lack of nausea causes
both miscarriage and coffee drinking.

This problem is pervasive throughout the studies we talk about here.
Researchers try to “adjust” for this—asking women whether they



experienced any nausea, for example—but this is hard to do. Nausea isn’t a
yes-or-no thing—some people are a little nauseated and some are a lot. The
more sick you are, the better the sign about the pregnancy. Really, fully
adjusting for this is basically impossible.

So, should we just give up and assume we can’t draw any conclusions?
Thankfully, that’s probably not necessary. Even with this nausea issue,
many studies suggest that in moderation there is no strong link between
caffeine and miscarriage. Because we know the nausea issue will lead us to
condemn coffee too quickly, this is especially reassuring.

But trying to figure out the impact of a lot of coffee (say, more than 4
cups a day) is a bit harder. There is some link with miscarriage, although,
again, it may just be the nausea. You’ll have to draw your own conclusions.

Up to 4 Cups Per Day
I started out trying to support my 3-to 4-cup-per-day coffee habit. I realized
I probably got a bit more caffeine from other sources—say, soda or
chocolate—but the caffeine content of everything other than coffee is really
low (see box).

Perhaps my favorite study of this question is a recent one from
Maryland published in 2010. The researchers followed a group of women
starting when they tried to get pregnant. They collected daily diaries of their
diets, including caffeine. By collecting the data every day, they didn’t have
to worry about the women forgetting how much coffee they had, and
because they followed them from conception, they captured even early
miscarriages. The women in this study had fairly normal caffeine
consumption, with 75 percent of them having 3 cups or fewer of coffee per
day.

This study found no relationship between caffeine and miscarriage. The
big drawback, however, is the sample size: with data on only 66 pregnant
women means this study is suggestive but not conclusive.20

But bigger studies often reached similar conclusions. Consider one
covering about 2,400 women published in the journal Epidemiology in
2008.21 Women enrolled in the study either while they were trying to get
pregnant or at their first prenatal visit. Information on coffee consumption



was collected at 16 weeks of pregnancy, and miscarriage was recorded up to
20 weeks.

A Caffeine Primer22

Caffeine content varies a lot, and across coffee brands in particular. Here’s a little primer for
some of the sources you might use most commonly:

• Starbucks brewed coffee, 8 oz.: 165 mg

• McDonald’s brewed coffee, 8 oz.: 100 mg

• Starbucks latte, 16 oz.: 150 mg

• Black tea, 8 oz.: 14–61 mg, depending on the strength

• Green tea, 8 oz.: 24–40 mg, depending on the strength

• Coca-Cola, 12 oz.: 35 mg

• Mountain Dew, 12 oz.: 50 mg

You can see the results in the graph. Among the women who reported
drinking no coffee, the miscarriage rate was about 10 percent. Women who
consumed ½ cup to 2 cups a day had a slightly higher rate, but this
difference is small. It’s also not statistically significant. This means that it is
likely that this is just random variation across groups, and not due to
differences in coffee intake. Women who consumed even more coffee
(more than 2 cups a day and more than 3½ cups a day) had, if anything,
lower rates of miscarriage than those who consumed none (this difference is
also not statistically significant).

Coffee Drinking and Miscarriage



This study shows no evidence that miscarriage is associated with higher
coffee consumption. The results remained true when they adjusted for
differences across women in smoking, alcohol drinking, weight, and age.
This isn’t the only study to come to this conclusion—one in Denmark with
almost 100,000 women similarly found no impacts of up to 3 cups of coffee
a day.23

Having said this, not every study is so encouraging. Around the same
time this 2008 study came out, a similar study was released in California.
The study design was very close: researchers recruited women early in
pregnancy, interviewed them about how much coffee they drank, and
measured miscarriage up to 20 weeks. However, despite the similar design,
the researchers came to somewhat different conclusions.24

This study differentiated among women who drank no coffee, those
who drank less than 200 milligrams of coffee a day (2 cups), and those who
drank more than that. The first thing to say is that the researchers found no
difference in miscarriage rates between women who drank no coffee and
those who drank up to 2 cups a day. However, they did find higher



miscarriage rates for those who drank more than 2 cups a day. The
differences in this study are big: a 25 percent miscarriage rate for women
who drank more than 2 cups, versus only about 13 percent for those who
drank less.

For some women, and for the American Congress of Obstetricians and
Gynecologists, this study may be enough to conclude that pregnant women
should stick to less than 2 cups a day. For me, however, there were enough
aspects of the study that gave me pause and suggested that perhaps this is
just the nausea story all over again. For one thing, the authors found no
effect of coffee among women who reduced their consumption, regardless
of what their final consumption level was. Taken literally, this means that it
doesn’t matter how much coffee you drink, as long as you reduce from your
starting level. It’s hard to figure out why this might be, other than that
women who are nauseated reduce their consumption.

The authors are aware of the issue of nausea, and in some of their
analyses they adjust for a yes/no question about nausea. The problem is that
this doesn’t go far enough. If asked in this study, I would say yes to nausea:
I felt a little off for some of the first trimester, and I even vomited once. But
I wasn’t so sick that I avoided coffee completely; I just cut down. My friend
Jane would also say yes; she was vomiting every day, multiple times a day,
for at least 6 weeks. The idea that she would have coffee at all was
ridiculous.

The degree of nausea varies a lot. The association between nausea and
miscarriage means that the sicker you feel, the better. But the sicker you
are, the less coffee you want. To really do a good job adjusting for this,
you’d need to know much more about how sick people were. This is very
difficult; it’s not so much a criticism of this particular study as a comment
on the whole research program. As one review article concludes, it’s
basically impossible to separate caffeine and nausea, and it’s possible, even
likely, that all evidence of a caffeine-miscarriage link is due to this issue.25

As I poked around this research, there were a few other things that made
me think the nausea story might be quite important. One was that other
common sources of caffeine—tea and cola—are less consistently linked
with miscarriage.26 These contain caffeine (although less than coffee), but
tend to be easier on the stomach, so the confounding relationship with
nausea is limited. If caffeine was really a problem independent of nausea, I
would have expected coffee and tea to have similar impacts.



I also found one clever study that showed that decaffeinated coffee was
as strongly linked to miscarriage as caffeinated coffee. Decaf coffee has the
same nausea problem, but no caffeine. If the real problem was caffeine, why
would decaf coffee matter? It didn’t prove the case, but it was pretty
suggestive.27

I ultimately concluded that the weight of the evidence didn’t support
limiting my consumption very much. I decided the 3 to 4 cups a day I was
having was fine. It’s possible you will read this evidence and decide that
you would like to stay under 2 cups. There’s no reason to have less than that
if you feel up to it.

After the first trimester, fears about miscarriage decline. The remaining
concern with caffeine is that it might be linked to slow fetal growth or
preterm birth, both of which are serious complications.

I was really hoping there would be compelling evidence on this,
because the one thing that happened as I got more and more pregnant was a
dramatic increase in questions about whether it was okay for me to have
coffee. These questions usually occurred in the faculty lounge at work as I
was waiting for my latte. I think people were typically quite sorry they
asked, given the amount of information I threw at them. But I was well
prepared: this is a case in which the evidence is much better.

The evidence is better for the simple reason that there is at least one
randomized controlled trial (I guess it’s not impossible to get this by an
ethical review board, just difficult). Researchers in Denmark recruited 1,207
pregnant women who were coffee drinkers (at least 3 cups a day). They
were asked to be in the study before 20 weeks of pregnancy, and the
researchers recorded the birth weight of their babies and whether they were
premature.28

Now here is the experiment: women were given free instant coffee. Half
of them were given free caffeinated instant coffee, and half were given free
decaffeinated instant coffee. The women did not know which type of coffee
they received (the boxes looked the same). They were asked to replace their
usual coffee with the instant coffee from the study.

So what happened? The women given the caffeinated instant coffee
consumed a lot more caffeine (not surprising!). They consumed about 200
milligrams more of caffeine than the decaf group. In all other ways these
women looked the same (same age, same chance of being a smoker, and so
on). Because they were similar in other ways, any differences the



researchers observed between the groups could be attributed to the
differences in coffee intake. On the other hand, if they did not observe any
differences, they could conclude that giving people more caffeine did not
impact their babies.

In fact, this “lack of effect” is exactly what they found. Even though the
caffeinated-coffee group drank a lot more caffeine, their babies looked
exactly the same. The table below shows information about the children of
women in this study.

 Children of Women Getting
Decaffeinated Instant
Coffee

Children of Women Getting
Caffeinated Instant Coffee

Birth Weight 7 pounds, 12 ounces 7 pounds, 12.8 ounces

Length at Birth 20.4 inches 20.5 inches

Gestational Age at Birth 279.3 days 280.2 days

Head Circumference 13.8 inches 13.8 inches

The caffeinated-coffee women had babies of the same weight and length
after the same number of days of gestation, and with the same head size.
Other, nonrandomized studies have reached similar conclusions.29

More Than 4 Cups Per Day (Wow!)
I’m probably on the high end of coffee consumption, but I’m not at the
maximum. For at least some people, having 6, 7, or 8 cups of coffee a day is
not unusual. A couple of those Dunkin’ Donuts extra-large coffees and you
are getting close to that. If you are in that group, is there any reason to cut
down?

The first thing to note is that studies of women at this higher level of
consumption are, if anything, even more subject to the concerns about
nausea. If you are feeling at all nauseous, at any time of the day, you are
probably not having 8 cups of coffee. Perhaps for this reason—or, perhaps,
because too much coffee really is a problem—studies are more consistent at
showing a link between very high caffeine intake and miscarriage. One
study in Denmark included almost 100,000 women and focused on late



miscarriage, after 16 weeks of pregnancy.30 Miscarriage in this period is not
very common, so the overall numbers in the study are small.

Nevertheless, they found higher miscarriage rates for women who drank
8 or more cups of coffee a day versus those who avoided it all together: 1.9
percent of women in the high-caffeine group miscarried, versus 1.2 percent
in the low-caffeine group.*

A second study, this one from Sweden and published in the prestigious
New England Journal of Medicine, also included some women with these
very high rates of coffee intake (I surmise that my northern European
ancestors drank more coffee than most).31 In this case, the researchers
considered earlier miscarriage (between 6 and 12 weeks). The study began
with a sample of around 550 women who were known to have had a
miscarriage between 6 and 12 weeks, plus roughly 1,000 similar women
who were pregnant around the same time but did not have a miscarriage.

This study found an increased risk of miscarriage at high levels of
caffeine consumption. Relative to those women who drank 1 cup or less per
day, women who drank more than 5 cups a day were twice as likely to lose
their baby.

Again, the specter of nausea raises its head, this time in a slightly
different way. The women who miscarried were interviewed after their loss,
and asked about their coffee intake in the last weeks of pregnancy. Even if
they remembered correctly, this poses a problem. Many miscarriages are
“missed”—that is, the fetus dies a week or two before the miscarriage
becomes apparent. The death of the fetus often means the end of nausea.
But that means in the week or two before they learned they had a
miscarriage, these women would have been feeling better, and possibly had
more coffee.

In other words, maybe it wasn’t the coffee that caused the miscarriage,
but the miscarriage that caused the increase in coffee.

In my view, a reasonable person could see the case for reducing caffeine
intake, and a similarly reasonable person could conclude that the results are
probably all driven by differences in nausea and therefore continue on as
before.

The Bottom Line



• In moderation, coffee is fine.

• All evidence supports having up to 2 cups.

• Much of the evidence supports having 3 to 4 cups.

• Evidence on more than 4 cups a day is mixed; some links are seen with miscarriage, but it is
possible that they are all due to the effects of nausea.

Tobacco

It seems safe to say that most women drink alcohol and consume caffeine
when not pregnant and that both substances are generally accepted to be
safe outside of pregnancy (in some moderation; not while driving; etc). In
contrast, tobacco is not recommended to anyone at any time.

If you smoke, your doctor has presumably encouraged you to quit. But
quitting is hard, and most smokers have tried at one time or another. The
question in the case of pregnancy: is there any extra reason to quit while
pregnant?

The answer is a resounding yes. Smoking, even in moderate amounts, is
bad for your baby. Women who smoke are at a higher risk for preterm labor,
problems with their placenta, and low-birth-weight babies. Further, the
babies of women who smoke are at higher risk for SIDS (sudden infant
death syndrome, sometimes called crib death). The good news is that
quitting anytime during pregnancy mitigates these problems.

The exact science of why smoking matters is not completely clear, but
we have some idea. Tobacco contains a number of chemicals, but the two
important ones are nicotine and carbon monoxide. Both of these restrict
oxygen to the fetus. Less oxygen means less growth. Additionally, the
blood vessel constriction caused by nicotine exposure can damage the
placenta, which is the source of many pregnancy complications.

We can see these complications directly. Consider a representative study
that analyzed all births in Missouri between 1989 and 2005 (this amounted
to more than 1 million babies).32 The authors in this study simply looked at
whether women said they smoked during pregnancy, and compared women



who smoked to those who did not. The table below shows the chances of
common pregnancy complications for smokers and nonsmokers.

Maternal Smoking Behavior and Pregnancy Complications

 % of Nonsmokers with This
Complication

% of Smokers with This
Complication

Anemia 1.39% 1.70%

Eclampsia 0.10% 0.09%

Placental Abruption 0.71% 1.27%

Placenta Previa 0.35% 0.48%

Baby Small for Gestational
Age

7.47% 17.08%

Preterm Birth 10.55% 13.64%

Stillbirth 0.44% 0.61%

The complications included here are varied, some impacting the mother
and some the baby. Women who smoke are more likely to be anemic, and
are much more likely to have problems with the placenta and to have
preterm births or stillbirths. The impacts on birth weight are huge: if you
smoke you are more than twice as likely to have a baby who is very small.

With alcohol, there is an important difference between moderate
drinking and very heavy drinking. Maybe moderate smoking is okay? No, it
is not. The study in Missouri showed that women smoking 1 to 9 cigarettes
a day had just has many extra complications as those smoking more than a
pack.

Does it matter when during pregnancy you smoke? A study from the
Netherlands published in 2008 looked at the timing of smoking.33 These
authors found that smoking later in pregnancy had the largest effects on
birth weight. The graph below shows baby birth weight for women who
smoked before 18 weeks and after 25 weeks of pregnancy.

Women who smoked more than 9 cigarettes a day after 25 weeks had
babies about 7 ounces smaller than those who did not smoke; this is a 6
percent reduction in body weight! This means, among other things, that



even if you smoke at the start of pregnancy, there are still huge benefits to
quitting later on.

What may be particularly frightening is that risks to the baby do not
seem to be limited to their time in the womb. A study in the United
Kingdom described differences in the risk of SIDS in children of mothers
who smoked and those who did not.34 Children of mothers who smoked 1
to 9 cigarettes a day during pregnancy were more than 4 times as likely to
die of SIDS as those whose mothers did not smoke. Children of mothers
who smoked 20 or more cigarettes a day were almost 9 times as likely to
die. Here is another way to look at it: 86 percent of SIDS deaths in England
were among children of mothers who smoked.

Impact of Smoking on Birth Weight, by Timing of Smoking: Data from the
Netherlands

It turns out that it is not just Mom’s smoking that matters. Secondhand
smoke exposure (for example, from fathers or grandparents) also leads to
many of the same negative outcomes. A 2010 review article found that
babies of mothers who were exposed to secondhand smoke during



pregnancy were about 2 ounces lighter at birth than babies who were not.35

It’s worth saying that the women in these studies were exposed to a lot of
smoke, like the amount that would come from living with a husband who
smokes. Very occasional contact (a night in a restaurant with smokers, or
walking by someone smoking on the street) is not a big deal.

So it looks like smoking is dangerous. But if you have read the other
sections of this chapter, you should be wondering: isn’t it possible that this
relationship is driven by other differences across these women? Maybe
women who smoke are different from those who do not, or women who live
with men who smoke are different. Or could it be that there is some other
factor that influences both smoking and bad child outcomes?

You would be right to be concerned. Take that first study in Missouri.36

Women who smoked in that study were different on average: they were
younger, had more other children, were less educated, had less prenatal
care, etc. Many of these factors are known to be associated with lower-
birth-weight babies and preterm delivery.

As usual, our ideal would be some randomized evidence. You might
think this would run into the same problems as the alcohol and coffee cases
—who is going to let you experiment with forcing people to smoke?
However, it turns out that precisely because people are convinced that
smoking is bad, and because it is hard to stop, there are randomized trials
that do exactly the opposite: encourage women to quit smoking.

Typically, these studies take a group of pregnant smokers and randomly
assign half of them to some treatment that will hopefully reduce their
smoking. If some of the women do quit smoking, we can learn about the
impacts of smoking by comparing their babies with the babies of women in
the control groups.

A 2008 review article summarized 64 studies just like this,37 16 of
which also collected information on the babies. One thing we learn is that
it’s really hard to quit smoking: of these 16 trials, only 5 actually got a
significant number of women to quit. But among those studies we see
benefits for the baby: women who were encouraged to quit had babies who
were about 2 ounces heavier.

This may not seem like a lot, but consider this: even the treatments that
worked had really tiny effects. On average, about 90 percent of women who
were in the control group continued to smoke, along with 80 percent of
those who were in the encouraged-to-quit group. The impact of not



smoking must be very large if we can see differences in average birth
weight across the two groups even with such small differences in the
number of smokers. For at least one of the studies included in this review, a
follow-up study rescaled these estimates to calculate the impact of
completely quitting smoking on birth weight. They estimated an impact of
14 ounces, or almost a full pound!

The impacts on preterm birth are even more striking. Despite the small
changes in smoking rates, the studies found that women who were
encouraged to quit had a 28 percent decrease in the chance of preterm birth.

Here is an example of a case where the medical recommendation is
spot-on: if you are smoking when you get pregnant or are trying to get
pregnant, this is yet another reason to quit. Smoking is already bad for you,
and it’s really bad for your fetus. Randomized trials show that quitting
smoking has big benefits. The good news is that you can experience these
benefits anytime. There’s no evidence that smoking before pregnancy
creates problems. Even quitting partway through is better than continuing.38

A final note: the best option is to quit smoking cold turkey as soon as
you find out you are pregnant, or, ideally, before. But what if you can’t just
stop, or can’t stop without help? More specifically, is it a good idea to try
nicotine replacement therapy (gum, patches, etc.)?

There are, in fact, a number of randomized controlled trials of NRTs,
but the evidence is not conclusive. The main problem is that most of these
studies have no impact on smoking rates: women do not seem to stop
smoking when given NRTs. This makes it hard to figure out the impact on
their babies.39 There is positive evidence from at least one study in which
women offered nicotine gum decreased the number of cigarettes they
smoked. This study found that babies born to the women offered the gum
had birth weights an average of 11 ounces larger than women who were not
offered the gum. This is promising, but not conclusive. As these therapies
require a prescription, talking to your doctor is a must, and may provide
better guidance about the value of these interventions for you personally.40

The Bottom Line

Smoking during pregnancy is dangerous for your baby.
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Miscarriage Fears

n trying to learn the truth about alcohol and, in particular, caffeine, it
was hard to avoid discussion of miscarriage. Increased risk of
miscarriage is the major (overstated) concern about excess caffeine

consumption. And it was something I thought about—worried about—a lot.
When I first got the positive pregnancy test I was worried it would turn out
to be a false alarm once I checked with the doctor. Then, once she
confirmed the pregnancy, I was worried it wouldn’t proceed normally.

In my seventh week I went to the doctor (already my third visit) for an
early ultrasound. Early ultrasounds like this can be used for very accurate
pregnancy dating. Because the fetal growth is so fast early on in pregnancy,
a good ultrasound can detect the difference between a pregnancy that is, for
example, 6 weeks and 4 days along versus 6 weeks and 6 days.

If things are developing normally, this ultrasound can be pretty
amazing. You will almost certainly see some evidence of a baby by this
point—an actual embryo, or at least evidence that the egg is implanted. If
you are far enough along, you may actually hear (or, more likely, “see”)
evidence of a heartbeat on the ultrasound. I remember this ultrasound and
the moment Penelope was born as the two times I realized nothing would
ever be quite the same again.

Of course I was excited about this ultrasound, but I was also nervous.
The flip side of being able to see if things are developing normally is that
doctors can also see at this point if there is a problem. If you have an



ectopic pregnancy, this is probably when you would find out. They may
also see that the embryo is simply not developing, a likely sign that you will
miscarry.

Seeing that all was well reassured me for a moment, but it was really
just a moment. If anything, knowing that there was something to lose made
me even more nervous about miscarriage.

There wasn’t anything I could do—I knew that. It is estimated that 90
percent of miscarriages in the first trimester are a result of chromosomal
problems. All my research thus far had suggested that, other than not
smoking, there wasn’t much I could do to prevent this from happening. And
yet I still wanted to know the risks—to have some concrete numbers.

I knew I wasn’t alone in this. One morning shortly after Penelope was
born, I woke up to a text from my best friend, who had just recently found
out she was expecting: “For peace of mind, do you have a chart on
miscarriage rates by week for a healthy 31 year old? Thanks! Trish.”

I realized that not only is there not some easily accessible chart I could
point Tricia to, it was hard even to get a sense of the magnitude of the
miscarriage risk from popular discussion. We all know that there is some
risk of pregnancy loss in the first trimester, and that it is lower after 12
weeks. But how high, and how much lower?

It is convention, in the United States at least, to wait until the end of the
first trimester to tell people about a pregnancy; one reason for this is that
this is the time after which the highest risk of miscarriage has past. Given
the seriousness with which people seem to adhere to this convention, you
would not be faulted for thinking that there is some sharp change in the
miscarriage risk at 12 or 13 weeks. In fact, I briefly fell victim to this as
well, trying to calculate whether 12 or 13.33 weeks was actually the first
“trimester.” Of course, biology doesn’t really work in a sharp way like this.
Miscarriage risk falls as your pregnancy progresses, but there is no special
drop down at 12 weeks.

The twelve-week rule seems to be more of a social norm than anything
else. Because this is around the time most women start to show, at least a
bit, that may have contributed to the convention. Certainly your doctor is
unlikely to have much to say about this—when you tell your colleagues
about a baby isn’t much of a medical decision! Although there isn’t
anything special about 12 weeks, the probability of miscarriage does
decrease over the course of the pregnancy.



Before 5 or so weeks, a pregnancy is considered chemical, not clinical
(just a reminder: pregnancy is counted from the first day of your last period,
so 5 weeks is 1 week past your missed period). This is the period of time
when you can detect the pregnancy with a test but you wouldn’t yet see it
on an ultrasound. Many pregnancies are lost in this period; perhaps as many
as half. I spoke a bit about this in the chapter on conception. It is only
recently that pregnancy tests have been able to pick up evidence of a
pregnancy this early.

After 6 weeks, when your doctors can see evidence of your pregnancy
on an ultrasound (if they are looking), the pregnancy is clinical. This is
around the time most women have their first prenatal visit. Assuming that
things look as they should at this first visit, miscarriage rates after that are
low to moderate, and they decrease as the pregnancy progresses. The easiest
way to see the numbers is by looking at studies that follow women whose
first prenatal visits came at different points in their pregnancies.
Researchers can then look at how many women miscarry among those with
a normal visit at 6 weeks, how many miscarry among those with a normal
visit at 7 weeks, and so on. In this way they can map out the miscarriage
risk by week of pregnancy.

The graph below is an answer to Tricia’s question. It shows her the
miscarriage risk by week of pregnancy, averaging across three similar
studies.1

If you are seen at 6 weeks and things look normal, what is the overall
chance that you will have a miscarriage? The data suggests about 11
percent. If you are seen later, say, at 8 weeks, and things look normal at that
point, then the chance of miscarriage is lower, about 6 percent. By the
eleventh week, it has dropped to less than 2 percent.

These rates are just an average. There are a number of factors that may
raise or lower your personal risk relative to the average individual. One
factor is a previous history of miscarriage: having had one miscarriage, you
are somewhat more likely to have another. A study in England showed that
the chance of first-trimester miscarriage was around 4 to 5 percent for first
pregnancies or women with a previous successful pregnancy. But for those
with a previous miscarriage, it was around 25 percent.2 This may seem
scary, but it is important to remember that most women who miscarry—the
vast majority—go on to have successful pregnancies.



Miscarriage Rates by Week of First Prenatal Visit

A second factor is age. Older women are more likely to miscarry (this is
likely related to a higher rate of chromosomal problems). These effects are
large. In one study the miscarriage rate was 4.4 percent for women under
20, 6.7 percent for women 20 to 35, and almost 19 percent for women over
35.3 Relatedly, pregnancies achieved via IVF seem also to be more likely to
end in miscarriage. One large study reported a miscarriage rate of 30
percent for IVF pregnancies, versus 19 percent for those achieved
naturally.4

In addition to these prepregnancy risk factors, there are a couple of
symptoms during early pregnancy that correlate with miscarriage. One is
vaginal bleeding. Bleeding is very common in the first trimester, and most
of the time is not something to worry about. However, it does indicate a
slightly higher risk of miscarriage: in one study, 13 percent of women with
bleeding ended up miscarrying, versus only 4.2 percent of women without.5
A second is lack of nausea. Women who are not nauseous are more likely to
miscarry than those who are.

You might wonder if there is something you can do (other than getting
pregnant at 20 rather than at 35!). The answer is probably not. As most
pregnancy losses at this point are due to chromosomal problems and those
are determined at fertilization, it is out of your control.6 For a small number
of women, low levels of progesterone may contribute to early miscarriage;
this can sometimes be corrected with a progesterone supplement. How



important this is and the right solution are of some debate in the medical
literature. If you have had several miscarriages, it is something your doctor
might consider.

The graph above, which I sent Tricia, stops at 11 weeks. (Happily, she
didn’t need it: at 38 weeks and 6 days she delivered a healthy baby boy.) In
the second trimester miscarriage is less common, but it does happen. Most
studies put the overall risk of fetal loss after 12 weeks at 1 to 2 percent.7
One very large study, of almost 300,000 women, demonstrated miscarriage
rates of as low as 0.6 percent after 15 weeks.8 These figures were a bit
higher for older women, just as in the case of first-trimester miscarriage, but
still quite low.

Amazingly, by 22 or 23 weeks some babies can actually survive outside
the womb (although this is rare and usually comes with serious disabilities).
Then you’re in the range of preterm birth, which we will leave to a later
chapter.

The Bottom Line

• Around 10 to 15 percent of pregnancies that are developing normally at 6 weeks will end in
miscarriage. This rate declines quickly over the first trimester, and falls to around 1 to 2
percent by 11 or 12 weeks.

• Older age and previous miscarriage increase your risk.
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Beware of Deli Meats!

s soon as I got back from my conference, I headed to my doctor’s
office for a blood test to confirm that I was pregnant (I was). As I
was leaving I was handed a list of do’s and don’ts. The limits on

alcohol, caffeine, and tobacco were there, of course. But most of the list
involved food. I couldn’t believe how many foods were off-limits: hot dogs,
raw oysters, deli meats, lox, rare steak, sushi, and on and on. For a while I
carried the list around, worried I’d forget something.

The one that really irked me was tuna. Normally, I’d say I have an
average level of interest in tuna-fish sandwiches. When I got pregnant,
however, I developed what can only be described as an insatiable craving
for them. Every day at the cafeteria I stared longingly at the sandwich
counter before settling on something less exciting. I allowed myself about
one tuna sandwich a week, following my OB’s advice to “limit” tuna
consumption. I couldn’t wait until the baby was out, when I would eat tuna
melts for breakfast, lunch, and dinner for a week. Of course, once Penelope
was born I no longer had any interest in tuna.

More or less every mother I know has this kind of story about one of the
pregnancy food restrictions. Jane was constantly talking about Italian subs
(forbidden due to restrictions on deli meats). Another friend missed sushi so
much that she had someone lined up to bring her some at the hospital as
soon as her daughter was born; of course, like my experience, as soon as the
baby was out, her craving was gone as well.



As I stared longingly at the tuna salad, or picked at my vegetable
“sushi” while everyone else enjoyed a spicy salmon roll, Jesse would
constantly question the restrictions. “What’s the big deal?” he would say,
waving a wasabi-coated piece of raw fish in front of me. “You eat this stuff
normally and it doesn’t make you sick; why avoid it now?” And maybe it
was just the cravings, but I started to wonder, was he right? Was I any more
likely to get food poisoning while pregnant? And was there any real added
danger if I did?

I also started to wonder if all the food restrictions were created equal.
Were oysters worse than swordfish? Were they even off-limits for the same
reason? And, as usual, the restrictions were inconsistent. I asked my doctor
at one point about prosciutto, which I thought was pretty clearly a deli meat.
She looked at me like I was crazy and asked, “Why would you think that’s a
problem?” Apparently not all meats that go into deli sandwiches actually
count as deli meats. But the lists I found on the Internet did restrict
prosciutto. I maintain that it was reasonable to be confused.

I realized that I needed something more organized—some kind of
framework. Rather than just a list of foods that are good or not so good, I
needed to understand the more general reason why some foods were
restricted. If I had this, I could then figure out which were really bad, and
which were only kind of bad. I would also be in a better position to think
about things like prosciutto. If I knew the problem with deli meats, I could
figure out if prosciutto should count or not.

The vast majority of pregnancy food restrictions arise from concerns
about food contamination. If you undercook a burger, and the meat comes
from a meat processing plant that is also home to a bacteria like E. coli, you
will very likely be sorry the next day. If you use a raw egg in your Caesar
dressing and the chicken that laid it had salmonella, you’re exposed to the
bacteria and run the risk of illness. I will stop here, but I’ll say that I don’t
recommend immersing yourself in food safety issues unless you want to
spend a week as a paranoid germaphobe.

But these things are true regardless of pregnancy. No doctor was
pressuring Jesse to avoid a medium-rare burger, even though there was
always the possibility that he could get sick as well.

I was already taking normal precautions about food. No gas station
sushi, for example. Knowing that food could make me sick didn’t really tell
me whether I should be more cautious during pregnancy. It seemed clear



that there were two questions: If I ate the same way I normally did, was I
more likely to get sick while pregnant? And if I did get sick, was there any
risk to the baby?

The answer wasn’t the same for every restricted food: not all food-borne
bacteria are created equal. The table below lists the common food
restrictions during pregnancy (minus my beloved tuna, which is restricted
for mercury reasons and I’ll talk about that later). For each food, you can
also see the food safety issue:

Pregnancy Off-limits Food List

• Raw eggs (salmonella)

• Raw fish (salmonella, campylobacter)

• Raw shellfish (salmonella, campylobacter, toxoplasmosis)

• Unwashed vegetables and fruits (toxoplasmosis, E. coli)

• Raw/rare meat and poultry (salmonella, toxoplasmosis, campylobacter, E. coli)

• Smoked fish (Listeria)

• Pâté (Listeria)

• Unpasteurized (raw) milk (Listeria, campylobacter)

• Raw milk soft cheese (Listeria)

• Deli meats (Listeria)

Let’s start with an obvious point: some of these foods are not that hard
to avoid. Raw poultry, for example, would rarely be served except by
accident. Raw eggs may be an occasional salad dressing ingredient, but
avoiding them feels like a minor change. Similarly, unwashed vegetables
can be easily avoided by washing them, which hopefully you are doing
anyway.

But other risky foods are more common and more delicious: a rare
steak, a turkey sandwich, a nice raw-milk brie. There are five types of
infection that are possible from these foods: salmonella, E. coli,
campylobacter, Listeria, and toxoplasmosis (actually caused by a parasite,



not a bacteria). In fact, three of the five are really no worse during
pregnancy than at any other time!

Salmonella, E. Coli, and Campylobacter: Proceed with normal
caution. Salmonella and E. coli are by far the most common causes of food-
borne illnesses. Campylobacter is similar in its effects, although less
common. All three bacteria cause basic stomach-flu symptoms: diarrhea,
nausea, and vomiting. Unless you are very lucky or have a stomach made of
iron, you have probably been sickened by one of these before. It’s
unpleasant, sure. But illnesses from these causes are not especially more
likely during pregnancy, nor do they typically directly affect the fetus.*

Beyond a little added caution, always a good idea even when not
pregnant, things that are restricted due to these bugs shouldn’t really be
completely off your list during pregnancy. If we look at the list above, this
means that raw fish and raw eggs should at least be back on a “sometimes”
list (assuming you typically eat them). Eating raw eggs from a slightly
postdated carton from 7-Eleven is probably best avoided. But by everyone,
not just pregnant women.

I was excited to realize that Jesse had been right all along about sushi. I
decided that I didn’t need to be much more careful than before I was
pregnant. I ate at my neighborhood sushi bar before, and I kept doing that. I
did stop eating the sushi that they keep sitting around in the cooler at work,
but largely because the idea of a stomach flu when I was already pretty
uncomfortable was too much to bear!

I started to get greedy. Maybe there was no reason to worry about any of
these bacteria. That turned out to be wrong: both toxoplasmosis and Listeria
are particular pregnancy concerns.

Toxoplasmosis: Harmful but largely avoidable. If you have heard of
this in the context of pregnancy, it was almost certainly related to cat litter,
not food. Toxoplasmosis is caused by a parasite—toxoplasma gondii—and
concerns about this parasite are the reason pregnant women are told to
avoid cleaning the litter box. However, you are quite a bit more likely to get
this from raw meat or unwashed vegetables than from cat litter (more on the
feline source later). In nonpregnant people, toxoplasmosis infection is not
usually an issue (it can cause flulike symptoms). The symptoms are similar
during pregnancy. The big danger is that many people who are infected do
not notice any symptoms at all; if you notice symptoms, you can be treated



and reduce the chance of passing the parasite to your baby. But if you don’t
notice them or the treatment doesn’t work, the fetus can become infected.

If your fetus becomes infected with the parasite, it may develop what is
called congenital toxoplasmosis. This affects about 1 in 1,500 babies.1 The
complications of congenital toxoplasmosis include mental retardation,
blindness, and epilepsy. The severity varies widely and is related to the
timing of infection: infection early in pregnancy is worse than later.

Avoiding toxoplasmosis is not that difficult. It comes primarily from
undercooked meats, and possibly dried or cured meat (like prosciutto),
although the latter is less common.2 Based on a study in Europe, about 10
percent of toxoplasmosis cases could be avoided by washing vegetables and
fruits well before eating them. Another third to a half could be avoided by
not eating raw or very undercooked meat. About a third of cases are of
unknown origin. This makes a good case for washing your veggies and
avoiding raw and undercooked meat, which would dramatically limit your
exposure.

There is one caveat to this. It is possible that you already have
toxoplasmosis. Many people (perhaps 25 percent of people in the United
States)3 carry this bacteria, having been infected sometime in the past—
through a cat (if you clean a litter box), through eating or handling
uncooked meat, or through gardening (because animals, like cats, poop in
the soil). If you have already had this infection, there is no risk to your
baby. Having had this in the past is not a problem, and you cannot be
reinfected. If you already carry the parasite, you are in the clear. If you are
curious, your doctor can test for this at the start of pregnancy.

I actually have a cat, and I did as a child as well, so it is possible that I
have already been exposed to this. But I wasn’t tested, and I did avoid rare
meat. This was frequently depressing. Jesse’s one and only contribution to
cooking in the household is his use of the grill, and he makes an excellent
steak. I like mine medium rare. During pregnancy, Jesse would cook mine
to a dry hunk of charcoal while he continued to enjoy his very rare. Once I
suggested he should eat his well done in solidarity. That got a good laugh.

Listeria: Harmful and hard to avoid. Listeria in pregnancy is very
dangerous. Listeria infection begins with standard stomach-flu symptoms
but typically gets worse, including chills and muscle aches. It can be fatal
even in healthy adults, and pregnant women are much more susceptible: up
to a third of all Listeria infections are in pregnant women. Thankfully,



Listeria is not that common: about one in eight thousand pregnancies a year
are affected.4

But if you are infected, the consequences are scary. Miscarriage,
preterm birth, or stillbirth are common outcomes, occurring in between 10
and 50 percent of pregnant women who are infected.5 Complications for
surviving infants include meningitis, neurological problems, and other
complications from premature delivery. Recent research in guinea pigs has
suggested that this may occur because the placenta becomes infected and
then continually reinfects the mother; expelling the placenta (and the baby)
may be the body’s natural protective response.6 Regardless of why it
occurs, it’s a devastating outcome and scary to contemplate.

There is reason to worry about Listeria. But I realized that I still didn’t
know enough to know how careful I should be about the actual foods on the
Listeria list. Clearly it’s a bad idea to go out and snack directly on some
Listeria bacteria. But how important were these particular foods? How
completely could I avoid these risks by following the food restrictions?

Think about two different scenarios.
Scenario 1: 95 percent of Listeria cases are caused by a single food—

say, carrots—and 5 percent are caused by something unknown. If you want
to avoid Listeria, you could therefore do pretty well by avoiding carrots—
you drop your risk by 95 percent.

Scenario 2: only 5 percent of Listeria cases are caused by carrots, and
95 percent are caused by various other things that are hard to identify. It is
still the case that carrots are the most common source of Listeria, but by
eliminating carrots you avoid only about 5 percent of cases. You might still
want to avoid carrots, but there is less reason to do so: it’s just not as
beneficial as it was in the scenario where carrots were responsible for 95
percent of Listeria cases.

To figure out which of these scenarios was correct—and what particular
foods to avoid—I needed to figure out what foods were linked to Listeria
and what share of the Listeria outbreaks each food accounted for. I thought
it would be easiest to start with the last few big outbreaks.

This led me in a pretty odd direction.
The last two major outbreaks prior to my pregnancy were in celery (in

2010) and cantaloupes (in 2011). The cantaloupe outbreak was large,
covered many states, and caused 29 deaths. In 2008 there was a large
outbreak due to sprouts. When I was pregnant with my son in 2015 there



was a large outbreak in ice cream. The last confirmed Listeria outbreak due
to deli meats was back in 2005. A lot of these outbreaks seemed pretty
random. There was no way to know beforehand that I should have avoided
celery in October 2010.

Part of what makes this bacteria tricky is that it is very difficult to pin
down the source of a Listeria infection. Between 2000 and 2008, the CDC
was able to identify sources for only 262 of the estimated 24,000 cases.
This is largely because the time between infection and illness can be as long
as a month or even two. It’s easy to identify the source of illness if the
patient has to remember only what he or she ate yesterday, but recalling all
food consumption in the past three or four weeks will challenge most
people.

There are, however, a couple of consistent causes of Listeria. Over the
period from 1998 to 2008, there were 29 outbreaks that the CDC could
identify sources for. In 17 percent of them, the culprit was queso fresco (a
Mexican-style soft cheese often made from unpasteurized milk). Another
10 percent were traced to deli turkey. One general rule: Listeria grows well
at refrigerator temperatures, so any food that has been sitting around a long
time in the fridge should probably be avoided.

Ultimately, this is something you need to decide for yourself. The
question is not whether Listeria infection is scary: it is. The question is what
decisions you can make to avoid it. It would be difficult or impossible to
avoid all foods that have caused a Listeria outbreak—not just deli turkey,
but cantaloupes, sprouts, celery, taco salad, grilled chicken, and on and on.
Even if you did avoid all these foods, Listeria could well show up in apples
next, or pork chops. There’s just no way to know.

The link with Mexican-style cheese seems especially strong to me, and I
avoided it (easily, because I don’t even know where I would find it). I also
mostly avoided turkey, although I didn’t extend the restriction to other deli
meats. It seemed unfair to tar them with the same brush. My best estimate,
based on the data, was that avoiding ham sandwiches would have lowered
my risk of Listeria infection from 1 in 8,333 to 1 in 8,255. Would you want
to do this? Maybe. Someone certainly could make a case for doing so.
However, this change is really, really small. For me, it wasn’t worth it.

In the end, I narrowed the restricted-food list down to just a few things.



Oster Updated Off-limits Food List

• Raw/rare meat and poultry (toxoplasmosis)

• Unwashed vegetables and fruits (toxoplasmosis)

• Queso fresco and other raw-milk cheeses (Listeria)

• Deli turkey (Listeria)

Of course, you might decide on something a bit different. You might,
for example, want to add cantaloupe to the list.

A final note: what should you do if you do get sick? The somewhat
good news is that, for both listeriosis and toxoplasmosis, early treatment
can reduce (although not eliminate) the chance of transmission to your
baby. If you are feeling sick, be more cautious than usual. Don’t just ride it
out and take some Imodium; at least call the doctor.

The Bottom Line

• Don’t worry too much about sushi and raw eggs—they might carry bacteria, but these
bacteria are no worse when you are pregnant than when you are not.

• Toxoplasmosis infection during pregnancy can be damaging to your baby. The risks are
small, and you can cut your risk in half by thoroughly washing your vegetables and by not
eating raw or rare meat.

• The most dangerous food-borne bacteria is Listeria. Unfortunately, a lot of sources of
outbreaks are random: cantaloupes, celery, sprouts. Avoiding Listeria is very desirable, but
may be difficult due to the random nature of the outbreaks. Based on past outbreaks, you
would do well to avoid queso fresco and, probably, turkey sandwiches.

• The CDC has a very helpful general source for information about food outbreaks:
http://www.cdc.gov/foodborneburden/index.html. If there is another cantaloupe-related
outbreak, you’ll probably hear about it there first!

• If you do get sick, call your doctor.

When I finally emerged from the unappetizing world of food
contamination, I realized I still didn’t have the answer to my main question:
could I have a tuna sandwich? Tuna fell into the second group of restricted



foods: high-mercury fish. This group also included other big fish—
swordfish, for example, and shark.

Why are only large fish a problem? Two reasons. First, big fish eat little
fish, and mercury gets concentrated as you move up the food chain. Little
fish absorb mercury only from seawater, and therefore typically have low
levels of it. Big fish absorb more mercury from the little fish they eat. The
bigger the fish, the higher the level of mercury (on average). The second
reason is longevity. Bigger fish typically live longer, and the longer they
live, the more time they have to accumulate mercury. Sharks can live to be
very old, and are therefore chock-full of mercury.

The main concern with eating high-mercury fish is the possible impact
on your fetus’s developing brain. Mercury is poisonous, and in high doses
can cause neurologic damage even in children and adults. For a fetus, even
a small dose may matter. In a recent paper, researchers from Harvard went
through a number of studies of the impact of mercury on babies. Most of
these studies were run in places where people eat a lot of fish, so the
average levels were much higher than in the United States. The researchers
therefore estimated the impact on IQ per unit of mercury so that their
numbers would be useful to those of us with more limited exposure.7

Mercury exposure is measured either through the amount of mercury in
Mom’s hair or through testing umbilical cord blood. Averaging across a few
studies, researchers found that a 1 microgram/gram increase in mercury
level led to a decrease of 0.7 IQ points. This effect is fairly small, at least
relative to normal mercury levels in the United States. The difference in
mercury levels between the average American woman and the most
mercury-exposed woman is enough to produce a 3.5-IQ-point difference in
their children. Or think about it like this: if you start at the average mercury
level and manage to somehow drop your exposure level to zero, this would
buy your child, on average, about 1 IQ point.

These effects are small but, hey, every IQ point counts. From this, we’d
seem to come to an easy conclusion: do not eat high-mercury fish. I tried
hard to avoid these. At work dinners I was typically surreptitiously
searching for fish mercury levels on my iPhone under the table. It’s not as
easy as you’d think. For example: Gulf of Mexico tilefish are terrible,
whereas tilefish from the Atlantic are fine. Waiters tend to look at you
askance when you ask about the fish origin points. But, on average, you can



get a reasonable sense of mercury levels from the FDA, which reports
mercury levels for various commercial fish.8

But that is not all there is to the story.
Fish—specifically, fish oils—contain very high rates of omega-3 fatty

acids. These are great for your baby. In particular, they are great for brain
development, exactly the thing that mercury is bad for. Published right
alongside that study of mercury was a similar study of omega-3 fatty acids,
sometimes called DHA. Using evidence from randomized controlled trials
of various types of DHA supplementation, the same researchers concluded
that increasing your DHA intake by 1 gram per day would increase your
child’s IQ by, on average, 1.3 points.9

How much is 1 gram per day? One serving of salmon has about 1.5
grams of DHA; a serving of tuna has about .5 gram. So this is something
like one serving of fish per day, probably a lot more than most people eat,
and way more than I was managing to eat, especially given the fish
restrictions. You can get DHA from other sources—most notably, through
supplements that come with your prenatal vitamins. But fish are a good
source. Several studies have demonstrated that women who consume more
fish tend to have children with higher IQs.10, 11 This means that even with
prenatal vitamins and other supplements, more fish is at least correlated
with smarter kids.

Making this even more complicated is the fact that fish with a lot of
good DHA are often the same ones that also have a lot of mercury.
Swordfish, for example, is high on the mercury scale and high on the DHA
scale.

So what to do?
It turns out that although many fish fall in the high-mercury, high-

omega-3 category, not all fish overlap. I ended up with a chart—an
“Approval Matrix,” if you will—that maps out where various fish fall in the
mercury-versus-DHA debate. The fish in the top right quadrant are the best:
these are fish that are high in omega-3s but low in mercury, such as herring
and sardines (small, oily fish) and salmon. Eating more of these fish can be
nothing but good. Three ounces of sardines a day would have a huge impact
on your omega-3 intake, but virtually no effect on mercury level.

Other fish—those on the bottom left—are obviously bad. Take
something like orange roughy (not a super common choice, but not totally



unknown): not a lot of omega-3s and a whole load of mercury. Sadly, my
favorite choice of canned tuna is in this area, as well.

And then there are those in the middle. The fish on the bottom right—
tilefish, swordfish, sushi-grade tuna—are ambiguous. Although they are
high in mercury, they also have a lot of omega-3s. You make your kid a
little less smart with the mercury, and a little smarter with the omega-3s.
They’re obviously not as good as the herring and sardines, but they’re a lot
better than the grouper and the orange roughy. Faced with a choice between
canned tuna and sushi tuna, the sushi-grade tuna is, surprisingly, probably a
better choice. It’s a little higher in mercury, but a lot higher in DHA.

You’re typically not forced into eating any particular kind of fish,
though, and when you do have a choice, your best option is to stay in the
upper-right quadrant. This is true during pregnancy, but also after: the same
DHA exposure benefits your baby while you are breast-feeding. You may
not be used to eating herring and sardines on a regular basis, but they are
worth a shot. My grandmother emigrated from Sweden, and Christmas
dinner always features a famous Swedish herring dish: herring, beets,
chicken, apples, potatoes, and cream. It takes some getting used to, but
think about how smart those Swedish babies must be!

EXPECTING BETTER



The Bottom Line

• Mercury is bad for your baby. Omega-3 fatty acids are good for your baby. Fish contain
both. Your best option is to try to pick fish with a lot of omega-3s and not a lot of mercury.

• The worst thing you can take from the mercury advice is the idea that you should avoid fish.
Fish are great! People who eat a lot of fish have smarter kids on average, even with the
greater mercury exposure. Try to pick smart, and learn to love sardines!
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Nausea and My Mother-in-law

ven before I got pregnant, my mother-in-law, Joyce, liked to regale
me with her stories of morning sickness. As she tells it, she was
deathly ill while pregnant with Jesse, and was saved only by a

wonder drug, Bendectin, which at least allowed her to function.
Unfortunately, between 1979 (when Jesse was born) and 1985 (when
Jesse’s sister, Emily, was born), this drug was taken off the market. Joyce
was sick nonstop for the entire nine months of her second pregnancy with
no relief. Of course she wouldn’t have considered taking a drug that had
been recalled because of fetal risks, but not being able to eat for the entire
pregnancy wasn’t so good either. In the end, she gained only eighteen
pounds, far below the recommended amount. With the benefit of hindsight,
she still wonders: what was so bad about the Bendectin? After all, the first
kid turned out fine.

Joyce’s level of nausea was unusual, but it is not unheard of. I had at
least one friend with a similar experience, and many more who suffered
through the first trimester. Nausea is not the only discomfort of pregnancy,
but it is probably the most pregnancy-specific. Sure, many women get more
headaches while pregnant (lack of caffeine, I suspect). But you’ve very
likely had a headache before, and you know how to treat it.

In contrast, most of us are lucky enough not to be throwing up five
times a day normally. I know how to deal with the occasional stomach flu
by lying in bed and letting Jesse bring me ginger ale, but it’s not really an



option to rest all day for weeks and weeks, and I suspect Jesse would
eventually get tired of waiting on me. Addressing pregnancy-induced
nausea is a whole new world, full of drugs and natural remedies that
probably never come up in everyday life.

To be clear at the beginning: despite the loss of Joyce’s beloved
Bendectin, there are drugs that can reduce pregnancy-induced nausea. A
popular one is Zofran, which is available by prescription and by all
accounts is pretty effective. But even with their discomfort, most women I
know are naturally nervous about taking drugs to deal with nausea. Doctors
often (not always) reinforce this. Dwyer, the friend with the terrible nausea,
was told that she could take Zofran if she “really felt like she needed it.”
Maybe her doctor didn’t intend for this to have a chilling effect, but it did:
she came away thinking it was dangerous for her baby, but if she cared only
about herself she could take it. Who would be comfortable taking anything
at that point?

For many women, an important part of this decision seems to be
understanding how their level of nausea compares to the “average”
pregnant woman. It’s actually not completely clear why this is: for a
perfectly rational decision maker, what should matter is how you feel about
the nausea, not other people’s experiences. But in reality, at least the women
I know would likely tough it out through an average level of nausea, and
think about drug options only if their experiences were unusual.

What is normal? Almost 90 percent of women report some symptoms of
nausea and more than half report some vomiting as well.1 This tends to
peak at around 8 or 9 weeks of pregnancy and fall off after that. The graph
below gives you a sense of how many women report being sick by week of
pregnancy.2 Almost 50 percent of the women in this study reported
vomiting at some point in weeks 5 to 8 of pregnancy, but it was less than 15
to 20 percent by 17 weeks.

Although it’s probably reassuring to know that for most women the
nausea eventually goes away, this graph does suggest that the resolution
isn’t immediate when you enter the second trimester. If you’ve been very
sick for the first few weeks, you shouldn’t expect to feel great as soon as
you hit week 13 or 14, although things should be gradually improving at
that point.

Some amount of nausea is normal. But if you are so sick you can’t keep
anything down and aren’t able to function at all, you might start to wonder



whether this is really normal. To answer this, we can get a little more
detailed. In one study of 2,500 women, at the worst point in her pregnancy,
the average person was throwing up at least once a day, and about 13
percent of them were throwing up at least 3 times a day.3 And as for the
name “morning” sickness, it’s a serious misnomer: in another study with
detailed data of the timing of nausea over the course of the day, more than
80 percent of the women reported that they felt sick all day, not just in the
morning.4 But the number of days of actual vomiting for women in these
studies was actually small: only an average of 6 bad days over the course of
the pregnancy.

Share of Women Reporting Vomiting, by Pregnancy Week

What does this mean, putting it all together? The average pregnant
woman starts to feel bad at around 6 weeks (that’s two weeks after her
missed period). She starts feeling better at around 13 or 14 weeks, a couple
of weeks into the second trimester. During this time, she may or may not
throw up at all. If she does, it will typically be concentrated in just a few



days (although those days might be quite bad). If you are throwing up every
day for a month, that is unusual: in these studies, only about 5 percent of
women report nausea that severe.5

Very severe nausea has another name: hyperemesis gravidarum. This is
typically defined as frequent vomiting (a rule of thumb is more than 3 times
a day) accompanied by other complications (dehydration, weight loss, low
potassium).6 Nausea this severe is actually quite dangerous for both Mom
and baby, and can lead to low birth weight and higher rates of preterm birth.
Almost 1 percent of all pregnant women are sick enough to be hospitalized
for this (usually the main problem is dehydration).7 This can be scary in
addition to uncomfortable and many women worry that they will not be
able to eat enough to nourish their baby. Good news here: if you eventually
gain an appropriate amount of weight after the nausea resolves, there do not
seem to be adverse effects on baby size.

If you have read this and discovered you’re above average in terms of
nausea, and are now cursing your body for failing you, hold off a minute.
As unpleasant as it is, nausea is a sign of a healthy pregnancy. Miscarriage
rates are much lower for women who are nauseated than for those who are
not. In early pregnancy the differences can be quite large: one study showed
that the overall risk of first-trimester miscarriage was 30 percent for women
without nausea, versus just 8 percent for those who were nauseated.8

Knowing this, the sicker I felt in the morning during my first trimester,
the happier Jesse was. There is nothing quite like waking up, feeling
terrible, and having your spouse tell you how excited he is that you feel
bad. I don’t think I’ve ever seen him quite as happy as the one day I
actually threw up.

It may be reassuring to know that sickness is a sign of a healthy
pregnancy, but for actually feeling better, you’ll need to think about some
kind of treatment. And the truth is that even if your nausea is not so severe
that you’re in hospitalization territory, debilitating nausea can be more than
just inconvenient. Hydration and nourishment is important for your
pregnancy; if you can’t keep anything down, it could pose a problem. Just
sitting around and suffering through it is certainly not great for you, and it
may not be great for the baby either.

Usually the first step is the simple stuff you are doing anyway: eat only
what you can tolerate and don’t eat much at once, have some crackers
before you get out of bed, and so on. For a while, Jane’s husband, Dave,



spent much of his time trying to find food that she could stomach. Chef
Boyardee played a major role.

If this doesn’t work, you are going to want to look for something a bit
more concrete. The general distrust of prescription drugs during pregnancy
has led many women to look first for some holistic or natural remedy for
nausea. Options include things like ginger or vitamins, which are often used
to treat normal nonpregnancy nausea, as well as acupuncture and
acupressure. As it turns out, evidence on the effectiveness of these
interventions is fairly limited and not terribly encouraging.

A recent review of randomized studies found no support for either
acupressure or acupuncture in reducing nausea. A couple of small studies
did show some benefit from ginger (typically prepared in a tea), but the
studies are of somewhat limited quality. One thing that does seem to work
is vitamin B6: randomized trials suggest a reduction in nausea from
relatively high doses. B6 is safe; it’s actually found in your prenatal
vitamins, although at doses lower than you’d need to combat sickness. In
the trials, it seemed to be most effective against mild nausea and had no
impact on actual vomiting.9

If you are sick enough to be looking for something a bit stronger than a
can of ginger ale, you’ll want to look into the drug options. Drugs for
nausea in pregnancy have a long and troubled history. In the late 1950s
many women were prescribed thalidomide to address pregnancy nausea. It’s
not even clear if this worked as a treatment for nausea, but it did cause
serious birth defects. Estimates suggest it affected perhaps ten thousand
births before being taken off the market in the early 1960s.10

Later, in the 1970s and 1980s, women (like Jesse’s mom) were often
prescribed Bendectin. Joyce’s positive experience was not unusual.
Randomized controlled trials of the drug show positive effects on nausea
and vomiting, improved well-being, and some (not quite significant)
impacts on lost time in employment. At the end of at least one trial, 50
percent of the women wanted to keep using the drug, versus 30 percent of
the women taking a placebo, suggesting the drug was more effective than a
sugar pill.11

In 1983, Bendectin was taken off the market in the United States. To
understand why, we need to understand that some babies are born with birth
defects even if their mothers take no drugs during pregnancy and do
everything perfectly. There is just some baseline risk of birth defects in the



population. Bendectin was prescribed to many, many women. And some of
their babies had birth defects. Perhaps because of the thalidomide
experience in the 1950s, some women who took Bendectin and had babies
with birth defects found their way to lawyers. In the early 1980s, those
lawyers brought a suit against the makers of Bendectin, claiming that the
drug caused the birth defects. The makers of the drug, facing millions of
dollars in legal fees even if they ultimately won the suit, pulled the drug
from the market. This actually gives us another source of information on the
effectiveness of the drug, and supports it. When it was pulled from the
market, hospitalizations for severe nausea doubled.12

The FDA was naturally worried. They had approved the drug in the first
place; had they made a mistake? As it turns out, no. In response to the
lawsuit, several papers collated the studies on Bendectin. A 1994 review
included twenty-seven studies comparing women who did and did not take
Bendectin.13 They found that women who had exposure to Bendectin in the
first trimester had children with slightly fewer birth defects, and
statistically, they couldn’t prove that there was any difference between the
two groups.

In light of this extremely reassuring evidence, the drug retained its FDA
approval in the United States. However, the threat of lawsuits loomed, and
Bendectin never came back on the market in the United States.

This is particularly ridiculous because the drug is actually just a
combination of two over the counter items—vitamin B6 and Unisom—both
of which are considered safe in pregnancy. In the absence of a single pill
solution, doctors and women have made use of this “roll-your-own”
Bendectin option for years.

If this doesn’t work, there are a number of stronger prescription drugs
for nausea. Options include promethazine and Zofran (the two most
common) and a few others (such as metoclopramide and compazine). In
general, evidence from studies of animals and small-scale studies in people
suggest that these drugs are safe and at least somewhat effective.14 Steroids
are also sometimes used, although these seem to increase the risk of cleft lip
and palate if they are given in the first trimester, so they tend to be used
only if there is no improvement with the other medications.15

I know a lot of women who were really pretty sick in their first
trimester. Yet I know only one who actually took any prescription drugs. At
first, I attributed this problem to reluctance from doctors to prescribe



medication. That idea really riled up some of my OB friends. My medical
editor, Emily, was surprised: “I certainly don’t hesitate to prescribe
medications for nausea—better to get out ahead so they don’t get really
sick.” And as I talked to more women, and to more doctors, it dawned on
me: maybe the holdup in this case was us.

At one point I spoke with a woman on an airplane who had a child
about Penelope’s age. She reported to me that during her first trimester she
threw up 10 to 15 times a day for 12 weeks. I asked why she didn’t try any
medications. She told me she had never even asked her doctor about them,
and she just wasn’t comfortable with the idea of medication during
pregnancy.

Sure, it’s possible that your doctor will be reluctant to prescribe you
medication, or may first suggest you try eating smaller meals. But it
increasingly seems to me that it’s the women who are reluctant to ask, who
think they should suffer in silence. That’s not always a great idea: serious
dehydration and weight loss during pregnancy can lead to complications.
Why risk it when there are good, safe treatment options?

The Bottom Line

• Some nausea is normal and is probably a good sign about pregnancy.

• Vomiting every day for weeks is more than the average person experiences.

• Treatment (in order): (1) small meals, (2) vitamin B6 + ginger ale, (3) Vitamin B6 + Unisom
(or Diclegis, with a prescription), (4) Zofran.
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Prenatal Screening and Testing

here is one major medical decision to be made in the first trimester
of pregnancy: prenatal screening. I was prepared for this one.
Before getting pregnant I’d been doing research on genetic testing;

I’d been immersed in the academic literature on this for months. Even
though my research wasn’t specifically about prenatal testing, I couldn’t
help but read a few papers on it (for work purposes, of course!).

Jesse and I started talking about the right thing to do almost as soon as
we found out I was pregnant. The first weekend after that conference we
were on a vacation with my family and I spent a reasonable part of the
weekend on my computer, trying to get to the bottom of this issue.

More than anything else in pregnancy, making the right decision about
this depends on having the right decision framework—about correctly
weighing the pluses and minuses of different choices. Of course, this is
really what economics is designed for.

Perhaps most important, making this decision depends on thinking
about these pluses and minuses for you, personally. I’d argue that no two
people will think about this decision quite the same way. Which is why
even having a “standard” recommendation here makes so little sense to me
—even less than it does elsewhere.

But a little background first.
The goal of all prenatal screening and testing is the same: to learn

whether your baby has a chromosomal abnormality. Human DNA has



twenty-three pairs of chromosomes. The vast majority of chromosomal
problems are caused by having three copies of a chromosome rather than
the normal amount of just two. For most of the chromosomes, a fetus with
three copies will not survive—you’ll have an early miscarriage, or you’ll
never know you were pregnant at all.

In a few cases, however, survival is possible or likely. By far, the most
common of these is Down syndrome, which is caused by having three
copies of chromosome 21. Down syndrome is characterized by some degree
of mental retardation and distinctive facial features, among other things.
The two other common ones are Edwards syndrome (three copies of
chromosome 18) and Patau syndrome (three copies of chromosome 13).
These are more severe than Down syndrome; babies born with these
conditions rarely survive their first year.

The risk to your baby of any of these conditions depends on your age.
I’ve included a quick reference table, along with some comparisons to
probabilities you might be more familiar with.1

I was 31 when Penelope was born. This put my risk around 1 in 700.
This means that of 700 women my age who get pregnant, on average 1 of
them will carry a baby with Down syndrome. By the time my son, Finn,
was born I was thirty-five. That put my risk up to 1 in 374.

Prior to the advent of prenatal testing, women wouldn’t learn about
whether their child had one of these conditions until they were born. By the
time my mother was pregnant with me and my brothers, some women were
offered a test for these conditions (called an amniocentesis) in their second
trimester. This test accurately detects Down syndrome and the other
chromosomal abnormalities, but carries a small risk of miscarriage. Because
of the relationship between these problems and maternal age, it was
common to offer this test only to women over 35.

Risk of Down Syndrome by Age . . .

Age Chance of Down Syndrome

20–24 1 in 1488

25–29 1 in 1118

30–34 1 in 746



35 1 in 374

36 1 in 289

37 1 in 224

38 1 in 173

39 1 in 136

40 1 in 106

41 1 in 82

42 1 in 63

43 1 in 49

44 1 in 38

45 1 in 30

. . .  and Some Comparisons
Car accident in next year: 1 in 50

Audited next year: 1 in 200
Injury with fireworks: 1 in 19,000

Winning Powerball: 1 in 80 million

The amniocentesis is still around. It’s been joined by another procedure
called chorionic villus sampling (CVS for short), which can be done earlier
in the pregnancy but also carries some risk of miscarriage. In addition, in
the last twenty years doctors have made enormous progress on prenatal
screening. The older version of this screening—which was available when I
had Penelope and is still in use—uses information from an ultrasound and a
blood test along with your age. The newer version—which came around by
the time I had Finn—uses a blood test alone to sequence fetal DNA.

The advantage to either screening option is that it carries no miscarriage
risk. The disadvantage is that it cannot tell you for sure whether your baby
is affected. No matter the results, there will still be some (perhaps very
small) probability that your baby has a chromosomal problem that you’ll
learn about at birth.

As I outlined for Jesse, we had three options:
Option 1: Do nothing. We could avoid any testing altogether. The risk

of a chromosomal problem would be determined only by my age, and we



would learn the truth when the baby arrived.
Option 2: Start with the prenatal screening. The doctor could do the

screening tests, and, at the end, they’d tell us some new risk (could be
higher or lower than the baseline). Then, depending on the results, we could
choose to do invasive testing.

Option 3: Skip right to the invasive testing (either an amniocentesis or
a CVS test). This would mean a procedure with some risk, but it would tell
us for sure whether our baby had a normal set of chromosomes.

For us, option 1 was out. As will presumably come as no surprise given
the themes of this book, we tend to want more information rather than less.
Because the noninvasive testing (option 2) carries no risk to the baby, we
knew we would at least do that. Of course, not everyone feels this way. I’ve
had more than one person tell me that they knew they would continue the
pregnancy no matter what, and they didn’t want to risk a “bad” test result
that would make them worry more than necessary. A thoughtful view, if not
ours.

We were then left with option 2 versus option 3. I explained to Jesse a
bit how the tests worked. If we went with the noninvasive option, at the end
of the testing we’d know more, but still have some remaining risk. If we
went with the invasive testing, we’d know for sure, but there was some risk.

“Thanks, this is helpful,” Jesse wrote (we were doing this over e-mail;
you would be surprised how much better that is for complicated analyses).
“But I don’t have enough information. If the noninvasive testing goes well,
what will the remaining risk be? And how risky is the CVS or
amniocentesis (and, for that matter, which of those would we want to do?).
—Jesse.”

He was right, of course (rare, but it does occasionally happen). In order
to make this decision we needed to know those numbers. Alone, they were
still not going to be enough information, because we’d have to consider our
personal feelings about having a miscarriage or a baby with a disability. But
we couldn’t even start that discussion without knowing the data.

I got to work.
At my 10-week prenatal visit, I asked my doctor. She had recommended

the screening test (the noninvasive option), so I asked a simple form of my
question. If that test went well, what would my risk be? I was told it would
be “very low.”



“How low?” I asked. “One in a thousand? One in ten thousand? One in
thirty thousand?”

“Yes,” was the response, “something like that.”
I am willing to accept that I’m perhaps a little more neurotic about exact

numbers than most people, but this seemed extremely vague: 1 in 1,000 and
1 in 30,000 are quite different. To put it in perspective, 1 in 1,000 pregnant
women have their babies delivered by a midwife rather than a doctor; it is
unusual, sure, but I would be willing to bet you know people in this group.
In contrast, 1 in 30,000 is the risk of going to the ER this year for an injury
involving a blanket (no, I am not making this up).2 I would be willing to bet
you do not know anyone this has happened to.

These tests were run at an office different from my normal doctor; the
office was staffed with a genetic counselor. Surely that person would be
better at answering these questions. Not really. After a good test result, the
ultimate conclusion was that I had the risk of a 20-year-old. That sounds
great, but what does it mean? A 20-year-old who also had a good test
result? A 20-year-old with no test? This was accompanied by a little bar
graph that showed how my actual age of 31 was much higher than my
“genetic age” of 20. Needless to say, this didn’t really clear it up. I still have
no idea what was meant by “genetic age.”

My doctor wasn’t much better on the risk of miscarriage from the
invasive-testing options. I got a concrete number (a risk of miscarriage of
about 1 in 200 for amniocentesis), but it turned out to be the same number
that my mother was told back in 1985. It was hard for me to believe that
things hadn’t improved.

I realized that if I wanted an answer to either of these questions I’d have
to do some digging on my own. I started out by trying to figure out exactly
how these screening tests worked and then moved on to figuring out the
risks from the invasive testing.

In the end, this is one of the few parts of pregnancy I had to research
twice—first with Penelope and then with Finn. The fundamental decision
process didn’t change between pregnancies, but the technology did. By the
time I was expecting Finn, a new blood test had dramatically improved the
accuracy of the noninvasive screening options. Jesse and I once again
discussed these (by now we had moved from e-mail to a family task-
management system) and, once again, found that we needed the data. There
was still no “correct” answer and still no answer at all without the numbers.



Noninvasive Prenatal Screening

Conceptually, prenatal screening is simple. The goal is to find some
characteristic of the fetus or some marker in the maternal blood that is more
common for babies who have Down syndrome or another chromosomal
abnormality. You can then use this characteristic to provide more
information to parents about the chance that their baby is affected.

It may be easier to understand the basic idea with a nonpregnancy-
related example. Consider the much less emotionally fraught process of
shopping for fruit. At the store you’re faced with a selection of cantaloupes,
and you want to make sure the one you choose is ripe. In order to know for
sure whether a particular one is ripe you’d have to cut into it and taste it.
This, of course, isn’t possible to do before you buy.

What you likely do instead is try to figure out whether the fruit is ripe
by looking at things you can see on the outside. What color is it? How does
it smell? People have all sorts of tricks for doing this. Someone once told
me you can figure this out based on whether the fruit is especially heavy.
Whatever your personal system is, it’s all the same theory. Take the color.
On average, melons that have some green rind are less likely to be ripe. If
you see a melon with no green rind, therefore, you think it’s more likely to
be ripe. A statistician would say that you are trying to infer the truth
(whether or not it is ripe) based on a signal (in this case, whether or not the
rind is green).

Using these techniques, you pick the cantaloupe you think is most likely
to be ripe and you buy it. But you know that no matter how good your tricks
are, there is still some risk. There is some chance that when you get home
and cut into the melon, you will find it is not ripe. Some of the cantaloupes
that look ready are not. On the flip side, there are some cantaloupes in the
bin that get left behind because they don’t look ripe—they are green, or
they don’t smell much—and yet they actually are ripe. These are two
different kinds of “mistakes.” In the first case, you think everything is fine,
but it is not. In the second, you think there is a problem, but there isn’t.

This example may seem completely unrelated—and, in terms of
emotional valence and importance, it no doubt is!—but, in terms of the
statistics, this is very similar to how the first trimester screening works.
Doctors want to identify babies who are healthy (the ripe melons in the



example above). They have found some features that are more common
among healthy babies or healthy pregnancies (in the example, no green on
the cantaloupe rind). If they see these signs, this makes it more likely that
the baby is healthy.

This basic analysis description applies to either screening test. The exact
way they work (and their accuracy), however, differs a bit between the
current state-of-the-art, cell-free fetal DNA screening and the older
ultrasound and blood test screenings.

Cell-Free Fetal DNA

It has been known for decades that some fetal cells circulate in the maternal
blood stream during pregnancy. If it were possible to isolate those cells—to
separate them from Mom’s—this would enable fetal genetic sequencing
without any invasive testing. The key to the accuracy of amniocentesis or
CVS testing is that these procedures access and test actual fetal cells. If that
were possible without invasive testing, it would deliver the best of both
worlds.

Progress in this area was, however, impeded by the fact that the
concentration of fetal cells in maternal blood is extremely low. This made it
difficult or impossible to get enough blood to isolate a sufficient
concentration of fetal cells.

In the late 1990s, however, researchers discovered that cell-free fetal
DNA—fetal DNA that exists outside of cells—mixes at much higher
concentrations with maternal cell-free DNA. When cell-free DNA is
isolated in maternal plasma, 10 to 20 percent of it is fetal in origin.3 This
higher concentration has made it possible to improve prenatal screening.

In principle, if it were possible to simply separate the maternal and fetal
DNA, it would be possible to sequence the full fetal DNA using this
procedure. The technology is still not quite there on that—although it is
improving. Instead, this procedure works by looking for things in the cell-
free DNA that wouldn’t be there if it were just the mom.

The simplest way to illustrate this is with gender. Women have two X
chromosomes, men have one X and one Y. Imagine you look in Mom’s cell-
free DNA and you find a bunch of Y chromosomes. Since you can be sure



they are not from her, they must be from the baby, and the baby must,
therefore, be a boy. Conversely, if you do not see any Y chromosomes, this
increases the confidence the baby is a girl.

This procedure can be used in a similar way to test for chromosomal
abnormalities. Take Down syndrome as an example. A fetus with Down
syndrome has three, rather than two, copies of chromosome 21 but two
copies of all of the other chromosomes. Assuming the mother does not have
any chromosomal abnormalities, she has two copies of all chromosomes,
including chromosome 21. This means if you look at a mix of fetal and
maternal DNA together, if the baby has Down syndrome, the DNA will
have relatively more copies of chromosome 21 than of the other
chromosomes.

To simplify this somewhat, the way the technology works is to look for
these types of imbalances and, if the imbalance is striking enough, flag the
test result as possibly indicating a chromosomal problem.

In the end, you will be told the test result is either positive, meaning
there is some evidence of a problem and further screening is recommended,
or negative, meaning that the chromosomes look balanced and no further
screening is recommended.

Just like with the fruit, these procedures cannot tell you for sure whether
or not the baby has Down syndrome. Sometimes the imbalance in the
chromosome counts isn’t striking enough to flag as a positive test, even
when the baby does have a chromosomal abnormality. This is what is called
a false negative. And on the other side, sometimes the chromosome looks
imbalanced but the baby is fine. This is what is called a false positive.

Once I understood the underlying principles here, I took a step back and
thought about the process. If we went ahead with the screening, at the end
of the day the result would be a recommendation from my doctor. If my
tests went well, she would recommend I do nothing else. If they didn’t go
well, she would recommend more testing, either a CVS or amniocentesis.
The key question for me was how much information is really provided by a
“positive” versus a “negative” result.

This crystallized for me what I needed to know. First, I needed to know
how accurate these tests were at detecting chromosomal problems. If my
final risk was above the cutoff and they told me “Everything is great, do
nothing!” how confident could I be? What percent of babies with
chromosomal problems are missed by this test?



Second, I need to know how likely it was that there would be a false
positive—that is, that the doctor would say that there was more testing
necessary when, in fact, the baby was fine. My reasoning was that if this
was very common, that would favor skipping right to the CVS or
amniocentesis. If I was probably going to do that anyway, why should I go
through the anxiety of being told I had a “bad” screening result, then worry
for weeks before getting a final answer?

The answer to my first question is that about 99 percent of trisomies are
detected with this procedure. The largest available study of this was run in
China and published in 2015.4 This study covered almost 147,000 women
who underwent this testing. There were 726 cases of Down syndrome
among their children, of which the test detected 720, or about 99.1%. A
similar detection rate is found in earlier studies that focused on high-risk
women,5 although this large study is especially nice because it shows
similar detection rates in a low-risk population.

This large study also answered my second question on the false positive
rate. In this case, 781 women were told they had a positive screen for Down
syndrome, and 720 of these were confirmed by later diagnosis. This means
that 61 women were given a false positive. This can be converted to a false
positive rate that measures the share of women with a healthy baby who are
told that they have a positive screen; in this population, which is huge, the
share is 0.05 percent, or about 5 women out of 10,000. In other words, of
10,000 women tested, 5 of them will be told their fetus has screened
positive for a chromosomal problem, but, in fact, the fetus is
chromosomally normal.

These data gave me the relevant numbers, but they didn’t entirely
answer Jesse’s question. What he really wanted at the end of the day was a
risk: If the test result was good, what was the remaining chance of a
chromosomal problem? To answer this, it is necessary to combine these
figures with the baseline risk by age. The table below shows these
calculations. The first column of numbers is the estimate of Down
syndrome risk if you have a negative test result. The second is the risk if
you have a positive test result.

For me, there are really two striking things to take away from this table.
First, the detection rates from this test are excellent. With a negative test
result, the remaining risk—while not zero—is very small. Second—and this
is very important to keep in mind—the false positive rates mean that even if



you do have a positive test result, for most age groups the actual chance of
having a baby with Down syndrome is still not 100 percent. For the
youngest age group—women in their early twenties—the chance of Down
syndrome with a positive test result is still only about 50 percent. For older
women a positive test result is extremely likely to indicate a problem, with
a risk of about 98 percent.

Age
Chance of Down syndrome
with negative test result

Chance of Down syndrome
with positive test result

20–24 1 in 179,830 1 in 1.8

25–29 1 in 135,085 1 in 1.6

30–34 1 in 90,097 1 in 1.4

35 1 in 45,109 1 in 1.2

36 1 in 34,830 1 in 1.15

37 1 in 26,969 1 in 1.12

38 1 in 20,801 1 in 1.09

39 1 in 16,327 1 in 1.07

40 1 in 12,699 1 in 1.06

41 1 in 9,796 1 in 1.04

42 1 in 7,498 1 in 1.03

43 1 in 5,805 1 in 1.03

44 1 in 4,475 1 in 1.02

45 1 in 3,508 1 in 1.01

This table was the answer to at least part of what I needed to know
when pregnant with Finn. I was 35 at his delivery. With a good result on
this screening test, the remaining risk of a chromosomal problem was about
1 in about 45,000. With a bad result on the test, although it was not certain,
the chance that he was affected was over 80 percent.

Ultrasound + Blood Test, First Trimester Screen



The cell-free fetal DNA technology described above has become
increasingly common, but for many women it will still not be covered by
insurance. In my case, it was covered only because by the time I got around
to having Finn I was over 35 and, therefore, considered “high risk.” If this
is not accessible to you, you are likely to be offered an older technology
that involves an ultrasound and a blood test for hormone levels.

The most useful measurement taken in these tests is an ultrasound
measure of the amount of fluid behind the baby’s neck (called the nuchal
translucency, or NT). Fetuses who have Down syndrome are much more
likely to have a lot of fluid behind the neck. Doctors also measure two
hormones in Mom’s blood (PAPP-A and hCG). Women who are carrying
fetuses with Down syndrome also tend to have different hormone levels
from those whose babies have normal chromosomes. By comparing your
measurements and hormone levels to those of fetuses with and without
Down syndrome, your doctor can learn about your baby’s health.

The results of this test have the same basic structure as the results from
the cell-free tests. You will either screen positive or negative, with the
former indicating further testing is needed and the latter indicating that
further testing is not suggested. The big difference between this and the
newer technology is in the accuracy.

This test detect about 90 percent of cases of Down syndrome, versus 99
percent for the newer tests.6, 7 The false positive rate is also much higher—
at about 6.3 percent (versus 0.05 percent). For every 100 women who have
this test, 6 of them will be told they have screened positive and then
subsequently learn their infants are healthy. This is in contrast to 5 in
10,000 for the newer test. This means the overall performance of the tests is
worse.

It is also worth noting that the performance of this test differs
significantly by age. Detection rates are much lower for younger women
(only about 85 percent for women in their late twenties), and false positive
rates are extremely high for older women (close to 50 percent for women in
their early forties).*

If you do go with this option rather than the newer testing, some doctors
will offer further screening in the second trimester, around 15 to 18 weeks
of pregnancy. At this stage more blood is drawn from Mom, and it is tested
for four additional hormones: alpha-fetoprotein, hCG, unconjugated estriol,
and inhibin A. Doctors use these exactly the same way they use the data



from the first trimester; in fact, they usually combine the two sets of results.
Using everything together, doctors can detect an even larger percentage of
babies with Down syndrome—as many as 97 percent of cases.8

Other Conditions

Most of the discussion of prenatal screening focuses on Down syndrome,
probably because it is the most common chromosomal abnormality.
However, this same screening procedure is also effective at detecting
trisomy 18 and trisomy 13 (Edwards and Patau syndromes, respectively).
These conditions are much rarer—trisomy 18 occurs in about 1 out of 5,000
live births, and trisomy 13 in 1 out of 10,000—and both are typically fatal
within the first year of life. The risk of these conditions also varies by age.
The risk of either condition under age 25 is around 1 in 5,500, and it is as
high as 1 in 162 for women age 45.

The screening test for these diseases works just like described above,
only better: detection rates are very good (much better than for Down
syndrome), and false positives are rare. The cell-free procedures detect
these nearly perfectly, and even the older screening technologies are quite
good. In a 2002 paper, two authors from the United Kingdom reported that
the ultrasound and blood test option can detect 95 percent of cases, with a
0.3 percent false positive rate.9 Because the risks are low to begin with and
the screening procedure is so good, after a good screen the remaining risk
of either condition is very, very small.

The Bottom Line: Part 1

• Cell-free fetal DNA testing (MaterniT21, Harmony, and others) are very accurate and can
detect about 99 percent of Down syndrome cases.

• False positives are rare, but they do happen.

• If these tests are not available, first-trimester screening with ultrasound and blood tests can
detect about 90 percent of Down syndrome cases but with higher false positive rates.



Invasive Prenatal Testing: CVS and Amniocentesis

I spent a tremendous amount of time in both pregnancies on this
noninvasive stuff, and I was still only half done with Jesse’s questions. The
other testing option (which I could do in addition to or instead of the
screening) was an invasive prenatal test, either a CVS test or an
amniocentesis. Both of these tests would allow my doctor (or, more
accurately, some lab) to actually sequence fetal DNA and would tell us for
sure if the chromosomes looked normal. But both involved a needle going
into the uterus, and therefore both carried some small risk of miscarriage.
But I still didn’t know how small. And I didn’t know that much about how
the two tests compared.

The procedures involve the same basic method: the doctor goes into the
uterus with a needle and takes a sample of the baby’s cells. There are two
differences: where those cells come from and at what stage of pregnancy
the procedure is performed.

Inside the uterus, the baby is surrounded by the fluid-filled amniotic
sac; this fluid is full of the baby’s cells. For an amniocentesis, the doctor
inserts a long, (very) thin needle through your belly into the uterus and into
the amniotic sac (they use a local anesthetic to numb you). They take out
some of the amniotic fluid, separate out the cells that belong to you, and
look directly at the baby’s chromosomes. This procedure is typically
performed between 16 and 20 weeks of pregnancy (doing it much earlier
appears to increase the risk of club foot, so is generally avoided).10

Amniocentesis has been around for decades. CVS is newer—it was
introduced in the early 1980s—but its use has grown since then. In a CVS
test, the cells are taken from the placenta. Again, the doctor goes in with a
needle, either through the abdomen or through the cervix, and grabs a few
placenta cells. As with amniocentesis, they separate out any cells that
belong to Mom and, again, look at the baby’s chromosomes. CVS is
performed much earlier in the pregnancy, typically between 10 and 12
weeks, before the end of the first trimester.

In both cases the risks to the pregnant woman herself are vanishingly
small, and recovery typically takes only a day or two. Once the cells have
been taken, doctors can use a “fast” procedure (called fluorescence in situ
hybridization, or FISH) to test for the most common problems (trisomy 13



and 18, and Down syndrome) and to learn the sex of the baby. These results
are available within a couple of days after the test. A more complete (and
more accurate) procedure takes one to two weeks, at which point you can
see the full set of baby chromosomes. This is very cool (baby’s first genetic
sequence!) but it contains little information beyond what they can tell you
after a few days, because having extra copies of chromosomes other than
13, 18, or 21 is extremely rare.

These tests are accurate. Either one will tell you with an extremely high
degree of confidence whether or not your baby is healthy. False negatives or
false positives are vanishingly rare.

This accuracy is, of course, the big plus of these tests relative to the
screening. On the negative side is the possibility that the tests could cause a
miscarriage. In principle, sticking needles into the uterus could certainly
carry some danger. You’ll often see pretty high risks cited for these
procedures (by your doctor or by the popular pregnancy books). Common
numbers are a 1 in 100 risk of miscarriage from CVS, and 1 in 200 from
amniocentesis.

When I sat down to research this the most striking fact was that the risks
from either of these procedures are much lower than 1 in 100 or 1 in 200.
They are so low that it’s hard even to put a figure on it, but my best estimate
was about 1 in 800.

You may be thinking: Where did this 1 in 200 number come from, if not
from evidence? And why does anyone still think that amniocentesis is less
risky if it is so obvious that it is not?

The answer to the first question is, basically, low-quality historical data.
The 1 in 200 figure is based on a study from the 1970s that considered
about 1,000 women who underwent amniocentesis and 1,000 matched
controls.11 In the amniocentesis group, 3.5 percent of the women had a
miscarriage. In the control group, it was 3.2 percent. This difference was not
statistically significant and disappeared completely when corrected for
maternal age. In lay terms, this means that the study actually didn’t show
any increased risk of miscarriage from amniocentesis. And yet, the 1 in 200
number was born.

This was bolstered by a study in the 1980s that did a better job in
various ways and suggested a similar risk. But even this study is hard to
learn from, in large part because it is old.12



Old studies are not always useless. Some things do not change much
over a period of thirty years. But some things do, and the technology for
doing these tests is definitely in that category. The biggest changes have to
do with the use of ultrasound during these procedures.

The most significant risk of these tests is that you accidentally hit the
fetus with the needle; a related risk is the needle going through the placenta,
which can also cause problems. It used to be that doctors would do an
ultrasound before starting and then make a guess about the best way to go
in. If the baby moved, they might have guessed wrong. Today, doctors
typically watch what they are doing the entire time on the ultrasound. This
means there is basically no risk of either hitting the baby or going through
the placenta. Adding to those improvements, the quality of ultrasound
technology has dramatically increased in the last decades. The better picture
makes it easier for the doctor to see what she is doing and lowers the risks.

Fortunately, there are some newer studies of amniocentesis. And, not
surprisingly, they show much lower risks. One good one is the FASTER
trial.13 This was a study originally designed to evaluate the noninvasive
screening options, but some women in the study chose to undergo invasive
screening as well.

Researchers compared the miscarriage rates for women in this study
who underwent an amniocentesis to those who were also in the study but
chose not to have this procedure. The chance of pregnancy loss before 24
weeks was 0.94 percent in the control (no amniocentesis) group and 1.0
percent in the treatment (amniocentesis) group. This difference is very
small—it would suggest a procedure-related risk of 1 in 1,600—and wasn’t
significant, meaning we can’t conclude that there is any additional risk to
the baby.

Two other recent studies used a similar design, comparing women who
had an amniocentesis to similar women who did not, and found the same
results. Neither study showed a difference in miscarriage rates between the
amniocentesis and no-amniocentesis groups. Again, we can’t reject the
claim that there is no increase in risk from the procedure. If we take the
magnitude of their estimates seriously, they suggest a procedure-related risk
around 1 in 800.14

The case of CVS is a bit more complicated. This procedure has been
around for much less time, and it is also a slightly more complex procedure
to perform. This means there is a substantial learning component, and, over



time, the risks from the procedure have gone down as it has gotten more
common.

We can see this directly in one interesting study that focuses on
comparing these two procedures over a twenty year period (from 1983–
2003) in one hospital in California.15 It becomes clear how much the CVS
technology has advanced. In the earliest period of the study, in the mid-
1980s, they estimate the risks from CVS to be about twenty times higher
than amniocentesis! By the 1998–2003 period, however, they had exactly
the same level of risk, adjusting for Mom’s characteristics and the timing of
the test.

The current edition of the most popular obstetrics textbook used in
medical schools reviews a number of papers comparing CVS to
amniocentesis and concludes that the risks are the same in the two cases.16

This would put the risk of miscarriage from CVS also around 1 in 800. This
low risk would be consistent with the one well-designed study I found that
compared CVS to no testing and found no statistically significant difference
in miscarriage rates (in fact, the subsequent miscarriage rate was lower for
the group with CVS).17

When I was expecting Penelope I was confident that the CVS test
would dominate the amniocentesis if we decided to do invasive testing
(which we didn’t; more on this below). By the time we got around to Finn, I
expected this to be even more true as time passed and the CVS technology
was more used. As it turned out, this was not the case; I hadn’t banked on
the role of the improved noninvasive testing.

The main value of CVS is the accurate early test results. The
ultrasound-based noninvasive screen is really not that useful for older
women, who have a very high rate of false positives, so for women in this
group the CVS often dominates. But with the advent of the cell-free fetal
DNA testing, chromosomal problems are detected with a high rate of
accuracy even for these older women. Many, many people switched from
CVS testing to this cell-free screen instead.

Rates of CVS use have dramatically decreased. When I was expecting
Finn I asked the genetic counselor about how common this procedure was.
She told me that prior to the cell-free testing they were doing close to one
test per day, and they were now down to only about one or two a month.

The data I found on CVS clearly indicated that risks had gone down as
the procedure became more common, but, by the same token, it seems



likely that risks will go up (at least a bit) as the procedure becomes less
common. This doesn’t mean the CVS test has a risk of 1 in 100—there is no
basis for this number anyway—but it did give me more pause.

It is worth saying that although amniocentesis is also now a less used
genetic screening, it is used for a lot of other things during pregnancy
(testing for lung development close to term, for example) and is a much
more straightforward procedure, so there is much less reason to expect a
change in the risks.

The Bottom Line: Part 2

• Miscarriage rates from both amniocentesis and CVS are small.

• A reasonable estimate of procedure-related miscarriage risk from amniocentesis is about 1
in 800, although most studies are not large enough to allow us to reject the claim that there
is no increased risk from this procedure.

• Most data suggest miscarriage risks from CVS and amniocentesis are indistinguishable, but
because CVS has become less common over time, it is important to look for a provider who
still does many of these.

Decision Time

Armed with all the data we needed, Jesse and I set about actually making
this decision. We did this first with Penelope and then, four years later, with
Finn. Between the births of the two kids I had passed the magic number of
35 and was of “advanced maternal age,” which meant, interestingly, that the
recommended course of action had also changed.

Historically, genetic testing recommendations depended only on age.
Women over 35 were offered invasive screening and those under 35 were
not. This is based very loosely on comparing probabilities. A woman at age
35 has about a 1 in 200 risk of conceiving a baby with any chromosomal
problem. The (historical) estimate of the risk of miscarriage from an
amniocentesis was 1 in 200. So someone decided the right way to make this
decision was to compare probabilities. Over 35, the risk of a chromosomal



problem is higher than the risk of miscarriage, so you should test. Under 35,
the miscarriage risk is higher, so you should not.

From a decision perspective—heck, from a basic logic perspective—
this is insane. One reason, of course, is that those risks are all wrong. The
invasive-testing risks are currently a lot less than 1 in 200. With the
noninvasive-screening option people can learn a lot more about their risk
than is possible just based on age. So neither side of this “equation” is
correct.

But, stepping back, there is a deeper problem. This recommendation
assumes that everyone thinks that having a child with a chromosomal
problem is exactly as bad as having a miscarriage. That’s the logic under
which comparing the probabilities is enough. This cannot be correct; it
might not even be correct for the average person, and it’s certainly not
correct for every person. It seems extremely likely that for some women and
families, they would much prefer to have a child with Down syndrome than
to lose a healthy baby. Other women may feel that they are ill-equipped to
deal with a special-needs child and, for them, that would be worse than a
miscarriage. To just assume that these things are exactly equal for everyone
seems very unrealistic.

If we go back to our decision-making framework from economics, this
is like ignoring the personalized pluses-and-minuses part of the decision
completely. It just makes no sense.

Increasingly, professional organizations and textbooks are moving away
from the recommendation for 35-year-olds. They are now suggesting that
all women be given the choice. But this doesn’t necessarily translate into
practice—in at least one recent survey, 92 percent of doctors routinely
offered invasive testing to women over 35, and only 15 percent to women
under 35.18 If you are given the choice, the right decision depends on you.

Let’s say you are 31 and you undergo the cell-free fetal DNA screening.
With a good result on this, the baby’s risk of having Down syndrome is
around 1 in 100,000. The risk of miscarriage from the amniocentesis or
CVS test is around 1 in 800. What you need to decide for yourself is
whether having a baby with Down syndrome unexpectedly would be more
than 125 times worse than having a miscarriage (that is, 100,000 divided by
800). If yes, then skip right to the invasive test—probably CVS given the
timing. If no, then stick with the noninvasive screen. Of course, it’s not easy
to answer this question, but it is the question you need to answer.



Jesse and I spent a lot of time on this question (some of it even in
person, not over e-mail). With Penelope, I ultimately decided to undergo the
ultrasound screening and skip the invasive testing. The test went well, we
stopped there, and Penelope was born healthy. In the end, I am not sure this
was the right choice from a decision standpoint, and at some point later in
the pregnancy I panicked that we should have done more accurate testing.

When I got pregnant with Finn I was sure the CVS testing was the right
thing to do—I knew I had to know for sure with this pregnancy. In the
language of the decision-theory above, relative to when I was expecting
Penelope, our preferences had changed. The risk of a miscarriage seemed
less important now that we already had one child. And the costs associated
with a special-needs child seemed much higher.

But, in the end, the genetic counselor convinced me that the risks of
CVS might have increased a lot given that they were so rarely performed.
She pointed out that the cell-free fetal DNA testing was excellent—with a
good test result, my risk was more like 1 in 35,000—and suggested this
should be enough. We thought long and hard about it but decided—and I
emphasize that this is a pretty unusual decision—that it still wasn’t enough
for us given our preferences.

In the end, I followed up the cell-free testing with an amniocentesis in
the second trimester. We reasoned this was very low risk, and if we did it
early there was still time to consider our options in the very unlikely event
that the results showed something different from the cell-free testing. This
worked well for us, although the genetic counselor (and my mother)
thought it was very unusual. That’s the thing about preferences, though: not
everyone has the same ones.
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The Surprising Perils of Gardening

have something to tell you. I noticed something about you today. I don’t
want you to get mad.”

Jesse and I were getting ready for bed. I was just about four months
pregnant. Jesse looked uncomfortable. I figured it must have been about
how I looked. Was it finally time to move to maternity pants rather than just
leaving my regular pants unbuttoned? Was my face getting puffy already? It
turned out to be worse.

“You have a gray hair.”
My first instinct was to pull it out, which I did. Then I panicked. What if

it had friends? I immediately picked up the phone to call the hair salon.
Jesse gently reminded me that (a) it was ten o’clock at night, and (b) you
are not supposed to use hair dye during pregnancy. But, I argued, surely that
restriction doesn’t apply in such dire circumstances.

In the end, I was too lazy to schedule an appointment (although I did
monitor carefully for any future appearances). But I knew there was likely
to be a next time, and I’d probably have more gray hairs then.

The ban on hair dye is one of a number of restrictions that aren’t
obvious from common sense. No hair dye, no hot tubs, no gardening? These
can be hard to remember—in a few cases, I didn’t even know that I should
think to be concerned until after I did the activity. When Penelope was
about seven months old, one of my Chinese colleagues expressed his
surprise (and horror) that I hadn’t worn a special vest during pregnancy to



protect the baby from computer radiation. This is apparently all the rage in
China; I had never even heard of it.

I scoffed at the antiradiation vest—there was obviously no evidence for
it, and anyway, it was just a canvas vest. But, I wondered, what about the
restrictions my doctors actually suggested? Were these just the American
versions of the radiation vest?

Cat Litter and Gardening

I have a somewhat unpleasant cat named Captain Mittens. She terrorizes
our cleaning lady and hisses at the nanny. Naturally, she is Penelope’s
favorite member of the household, so now we are stuck with her forever, if
we weren’t before. The Captain, as we call her, is all my fault. I brought her
into the marriage, and I take care of her. Which includes cleaning the litter
box. When I got pregnant I received a large number of e-mails (from my
mother, my friend Nancy, etc.) with dire warnings about the cat: “Do not
clean the litter box!” Sometimes with multiple exclamation points.

My doctor was kind of dismissive about this concern. She told me that
if I didn’t want the chore anymore, I could tell Jesse that it was dangerous,
but in her view it was fine. I did briefly try to foist it on Jesse, but he wasn’t
buying. He’d do anything to protect the baby, but, as he constantly reminds
me, the Captain isn’t his cat. He wanted to know why, exactly, it was a
problem for me to do this.

The worry about cat litter is toxoplasmosis. If that sounds familiar, it
should: it comes up in the context of food restrictions, as the most common
source of toxoplasmosis is uncooked meat. Recalling the discussion there: if
you have been exposed to toxoplasmosis before pregnancy, there is no
cause for concern, but if you are exposed for the first time during
pregnancy, it can be dangerous for the baby, causing low IQ, vision
problems, or death.

Although uncooked meat is the primary source of toxoplasmosis, it is
also possible to get it from cat feces. If your cat has been eating uncooked
meat, that is.

Despite the cat litter emphasis, the circumstances under which you can
get this from a cat are fairly specific. Cats are infected by eating something



(like raw meat) that gives them the parasite. The first time they are exposed
they excrete the parasite eggs in their feces for several weeks; you can be
infected through exposure to these. Once they are exposed once, they
typically acquire immunity and are not exposed again. This means you’re at
risk if you’re exposed to a cat during their first exposure. If your cat is old,
regardless of whether it lives outside, it probably has already had this.

Perhaps for this reason, cat litter is not the main source of toxoplasmosis
infection. In fact, in many studies it’s not even a significant source of
infection. For example, one study of pregnant women in Europe compared
those with and without toxoplasmosis infection and looked to see what
behaviors were more common among women who were infected.1 They
found no evidence that cats matter: women with this infection were no more
likely to have a cat at all, clean a litter box, or have a cat who hunts outside.
This might be puzzling given that we know it is possible to get this disease
from cat feces. However, it seems likely that most people with cats do not
let them hunt outside, or, if they do, their cats have already been exposed
and have immunity.

The one caveat to this is that you may want to be a little careful if you
get a kitten for the first time while pregnant, especially if you feed it a lot of
raw meat. In fact, one study in the United States did find that owning three
or more kittens (although not owning one or two) was associated with
higher toxoplasmosis rates.2 I can only imagine Jesse’s face if I had
suggested we get three (or more!) kittens while I was pregnant.

Somewhat surprisingly: although cat litter seems to have little risk, there
is significant toxoplasmosis risk from gardening. That study in Europe that
was reassuring on cats did find a strong association between toxoplasmosis
and working with soil. This suggests that if you are planning to garden
while pregnant you should use gloves, and possibly consider a mask to
avoid inhaling any particles.

Forget about asking Jesse to clean the litter box; I should have been
pushing him to plant the flowers.

Hair Dye



The primary concern with hair dye is that toxic chemicals in the dye will
affect the baby. In very high doses, some of the chemical components of
hair dye can increase birth defects in rodents. They can also cause cancer
(again, in rats). This is a concern in principle, of course, but it is something
of a stretch to compare the impact of directly injecting the pregnant rat with
high doses of chemicals every day during pregnancy to three or four
incidents of topical exposure (which is what you get from actually dyeing
your hair).3

Human studies have generally not shown any association with an
increased risk of birth defects. A couple of small studies have suggested a
link with childhood cancer later, although larger studies have not confirmed
this. Overall, the rat evidence doesn’t seem to translate into a human link.4

In addition to birth defects and cancer, one study comparing Swedish
hairdressers to the rest of the Swedish population showed a small but
statistically significant increase in low-birth-weight babies among the
hairdressers.5 Because hairdressers work with hair dye more than the
average person, this finding led to the concern that perhaps at high doses
hair dye affects birth weight. In the end, this finding wasn’t supported by
other studies, and it seems likely that the result was driven by other aspects
of the job (for example, the fact that hairdressers spend all of their time
standing up).

There are a number of detailed reviews of this issue, and they all argue
pretty compellingly that there is no reason to worry about hair dye use
anytime in pregnancy.6 In fact, even the American Congress of
Obstetricians and Gynecologists suggests it’s fine after the first trimester.
To be fair, I think you probably should avoid injecting yourself with hair
dye during the first trimester (or, really, at any time). Getting rid of a few
gray hairs or touching up your roots is a different story.

Hot Tubs, Baths, Hot Yoga

As I was finishing this book I solicited comments from close friends: what
did they really want to know about pregnancy? My friend Katie, who
wasn’t yet pregnant, was definitive: hot yoga. I told her that the book



already covered regular yoga, but she was insistent: what about hot yoga.
Was that a mistake?

It turns out that at least some hot yoga is frowned upon during
pregnancy. This is for the same reason that very hot baths or extended
periods in hot tubs are verboten: it has been suggested that raising your
body temperature during the first months of pregnancy can lead to birth
defects. Some evidence for this comes from a 2011 study.7 The authors
identified about 11,000 babies with birth defects and 7,000 without. They
compared their mothers’ behavior during pregnancy and looked at whether
the mothers of the babies with birth defects were more likely to have used
hot tubs during early pregnancy.

The authors considered seventeen birth defects. For two of them (an
intestinal problem called gastroschisis and a neural tube defect called
anencephaly) they found an association with hot tub use. On its own, it is a
little hard to draw confident conclusions from this. Maybe these findings
just showed up by chance because the authors were testing so many
outcomes. However, other studies found the same effects on neural tube
defects.8 This connection is supported by animal studies, which can be done
in a more controlled environment (researchers randomly heat up some
pregnant animals and not others).

Altogether, this makes it seem quite likely that elevated temperature in
the first trimester increases the risk of birth defects like spine bifida and
anencephaly. This means that anything that elevates your temperature
increases that risk: fever, hot tub use, very hot baths, and, yes, hot yoga.

It’s probably important to note that the real concern is about an increase
in body temperature to above 101 degrees or so. Hot tubs are typically
about 105 degrees, as is Bikram Yoga. Spending time working out in a 105-
degree environment can increase your body temperature. But a cooler hot
tub or a cooler version of hot yoga (some are only 85 or 90 degrees) would
be fine. In addition, the neural tube defect concern is limited to the first
trimester; by the end of that period, neural tube formation is complete.

One question you might be asking yourself: What about really hot days?
Is that the same thing? I wasn’t able to unearth any studies about hot days
and birth defects, but there is some evidence from Spain on the effect of
heat on birth. The authors found that very hot days seemed to prompt
women to go into labor earlier (by about 5 days).9 It’s possible that hot tubs
or hot yoga later in pregnancy could have this effect also, although that’s



not something they cover in this study. The conclusion, perhaps, is that if it
is 105 degrees out and you are 36 weeks pregnant, you should stay inside!

Safe Sex?

Many women wonder if it is safe to have sex during pregnancy. Is he hitting the baby? It turns
out we don’t really need research here; understanding the mechanics is enough. While you’re
pregnant the baby is inside a sac of fluid in the uterus, protected by the closed cervix. Having
sex won’t affect it at all; if you feel in the mood, go right ahead.

Two warnings, though. The cervix is a bit more sensitive during pregnancy, and if your
partner hits it during intercourse you might bleed a bit; this is normal and not something to
worry about at all. Second, as you get into later pregnancy, the good old missionary position
isn’t going to work as well. Creativity will be necessary!

Travel by Airplane

Prior to Penelope’s arrival I traveled a fair amount, mostly for work. My
first flight while pregnant was about 3 days after conception. My last was at
34 weeks, for a friend’s birthday. Before the last trip I had to get a note
from my doctor for fear they would turn me away at the gate: many airlines
won’t let you fly after 36 weeks. I think this is mostly because they are
worried you might have the baby in the air.

But before 36 weeks there are typically no restrictions put on air travel
by your doctor or by the airlines. The American Congress of Obstetricians
and Gynecologists takes the view that air travel is fine. They suggest you
wear your seat belt and, if necessary, get a seat belt extender (I narrowly
avoided this on that last flight).

And despite this, people worry about radiation (maybe I should have
been flying in a vest!).

You are exposed to cosmic radiation all the time, but when you fly the
levels of radiation are higher than they are on the ground because there is
less atmosphere to protect you. In general, there is a recommended limit on
radiation exposure over the course of your pregnancy (technically, it’s 1
mSv, but that probably has no more meaning for you than it does for me).



This is probably very conservative. Based on nonairline sources of
radiation exposure (X-rays, for example), we do know that it can increase
the risk of both miscarriage and birth defects, but only at exposure levels
about 20 times higher than the recommended limit. There is some evidence,
however, of an increased risk of childhood cancers at lower levels than this.
One set of studies suggested that exposure to twice the recommended limit
would increase the risk of offspring ever having a fatal cancer by 1 in
5,000.10

Unless you travel very frequently you are unlikely to reach even the
most conservative limit for radiation exposure. One flight from Chicago to
Boston would deliver about 1 percent of the limit. Long-haul international
flights are worse: the longest available flight delivers about 15 percent of
the limit. This might seem like a lot (if you take more than three round trips
from New York to Tokyo you’re over the limit), but it is worth noting that
this is less than 1 percent of the level at which there is any actual
demonstrated risk of birth defects or miscarriage.11

Consistent with this, at least one study that compared infant outcomes
for women who did and did not fly during their pregnancies found no
difference in preterm birth, fetal loss, or neonatal intensive care unit
(NICU) admission.12

If you fly a lot for work—say, a couple of flights a week—or you are a
flight attendant, it is possible that you would reach the 1 mSv radiation
limit. In Europe, flight attendants are restricted to more limited routes
during pregnancy to avoid this; in the United States there are no legal
restrictions, but it may be prudent to limit exposure to some extent. If you
are worried about your particular flights, the FAA Web site offers a way to
calculate the radiation exposure from every flight, which you can use to
calculate your total exposure.

What about the full body scanners at the airport? Again, these work
with X-rays, and therefore entail some radiation exposure. These levels of
exposure are quite small—maybe on the order of 0.01 percent of the 1 mSv
limit—so they are probably not something to worry about. In practice, at
least for the moment, most airports have normal metal detectors as well as
the full body scan, and pregnant women are generally pointed toward the
non-X-ray option. If you are worried, you can always opt for the pat down.
It’s not enjoyable, but it is radiation-free.



The Bottom Line

• Changing the cat litter is fine (make sure you wash your hands after) . . .

• . . .  but gardening is associated with an increased risk of toxoplasmosis. It should be
avoided.

• Dye away! Concerns about hair dye are overblown.

• Getting too hot during your first trimester—be it from a fever, a hot tub, or some type of
superhot yoga—can lead to an increased risk of neural tube defects like spina bifida.

• Some airplane travel is completely fine. If you work on an airplane you might consider a
modified schedule.



PART 3
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Eating for Two? You Wish

s I was writing this book I talked to a lot of women who were
pregnant, or had been pregnant—friends, family, my agent,
colleagues. Almost without fail, the first thing they wanted to

know was whether the book would cover weight gain during pregnancy.
Everyone had a story about their doctor giving them a hard time about their
weight, mostly about gaining too much. One woman actually told me she
switched to a midwife after her doctor commented too frequently on her
weight gain.

There is an enduring popular myth (held by almost every man I know,
and many women who are not yet pregnant) of the pregnant woman who is
eating for two. Women who spend their whole lives dieting, watching every
calorie, arrive at pregnancy thinking it’s the one time when they can just eat
with abandon. And then reality sets in: not only is the amount you are
supposed to gain restricted, but someone is literally monitoring and
commenting on your weight every couple of weeks.

I didn’t find weight to be such a big deal in the first trimester—like
everyone else, I was too sick to eat much of anything—but around 12 or 14
weeks I started noticing I was getting a bit bigger. At some point I had to
switch to my fat pants, and pretty soon those didn’t fit either. I started to
dread going to the doctor, as I knew there was a risk of a long lecture about
my weight. Maybe it just felt this way, but it seemed like the standard
second-trimester appointment entailed three minutes of actual baby



monitoring and at least ten on weight-related issues: how much I had gained
total, the rate of gain, was I really exercising, and so on.

Institute of Medicine Weight Gain Guidelines

Your suggested weight gain in pregnancy—at least by the standards of your doctor and the
Institute of Medicine—varies with where you start. Here’s a quick reference.

 Suggested Weight Gain (Pounds)

Underweight (BMI < 18.5) 28-40

Normal Weight (BMI 18.5-25) 25-35

Overweight (BMI 25-30) 15-25

Obese (BMI>30) 11-20

Why does it matter where you start? Think about it this way: if you are currently normal
weight and not pregnant, doctors generally would suggest you keep your food intake the same.
Add a pregnancy to the mix, and you need to eat a bit more (not twice as much, but about 300
or so more calories per day), which amounts to 25 to 35 pounds over the course of the
pregnancy.

If you are overweight or obese and not pregnant, doctors would recommend you reduce
your number of calories to lose weight. Add the same 300 pregnancy calories on top of that,
and the total increase in calories is smaller. This amounts to gaining less than 25 to 35 pounds.

The thing I found most frustrating about this was that I was really trying
to do the right thing. I weighed myself carefully every Thursday morning,
before eating anything, on a correctly calibrated digital scale. I watched
what I was eating. After yet another lecture, I cut out sweets. I even made
Jesse monitor me and keep me from eating dessert. This is definitely not
something you want to make your husband do when you are pregnant.

I felt like I was actually doing pretty well. But the measurements from
the doctor seemed random—sometimes agreeing with me and sometimes
not. Between 17 and 20 weeks I gained 4 pounds according to my
measurement, and nothing according to the doctor’s. Then, between 20 and
24 weeks I gained 5 pounds by my measurement and 10 pounds by hers.
This led to a long lecture—10 pounds in 4 weeks! Why was I sitting in front
of the television eating chocolates all day?



I tried to explain that the 20-week measure must have been off, and
even by her data, if you looked at the whole 17-to-24-week period I was
actually doing fine. My OB listened and then put a little note in my file. I
like to think that it said “Previous measurement in error,” but it was
probably more like “Belligerent and refuses to admit cookie abuse.”

After that I started trying to game the system with my shoes. If I was
feeling especially thin, I’d keep my shoes on during the weigh-in; if I was
not, I’d take them off. If I weighed in at a high weight, I’d just say, “Oh, I
guess I’m wearing my heavy shoes today!” This was surprisingly effective,
although it seems like it probably shouldn’t have been necessary.

But there is a deeper issue than the random measurement. I was never
given a clear reason why I should worry. After all, I started out in a good
place, in the normal BMI range. I later learned that despite all the
monitoring and concern, more than half of women gain more weight than
the recommended amount. Most of these women seem to look fine later,
and have perfectly normal babies. So why was I avoiding those cookies?

Weight Gain and Later Weight: Yours, and Your
Child’s

Mom’s Weight After Pregnancy
The first concern about weight gain is that if you put it on you have to take
it off and, in the long run, being overweight is bad for your health. It is true
that many women do have trouble losing weight after pregnancy and wind
up retaining at least a few of those pregnancy pounds.

One study in the United Kingdom found that women who gained the
recommended amount of weight during pregnancy ended up about 5 pounds
heavier 6 months postpartum, and that those who gained more than the
recommended amount ended up about 17 pounds heavier.1 The good news
is that this might be short-lived, at least for most women: a more recent
study found that 90 percent of women who started out at normal weight had
returned to a normal weight range by 24 months postpartum regardless of
how much they gained during pregnancy.2



I don’t think this bears much discussion. Why not? Well, for one thing,
most of the research is not very informative. Retaining weight after
pregnancy is closely related to being overweight or obese before pregnancy.
But this means it is very hard for studies to separate out the impact of
prepregnancy weight on later weight loss from the impact of pregnancy
weight gain on later weight loss.

More important, we all try to lose weight now and then. You probably
know how hard it is for you to do that. If you typically have an easy time
losing weight, it’ll probably be the same after the baby. If not, you may
have a harder time. This is a book about having a healthy pregnancy and a
healthy baby, not about weight loss. We’ll leave that to another author, or at
least another book.

Your Kid’s Weight Later in Life
As the obesity “epidemic” has spread in the United States, some researchers
have started to focus on the possibility that conditions in the womb
contribute to childhood obesity. There is no question that obesity among
young people has increased: around 20 percent of children and adolescents
are currently obese, versus less than 5 percent in the 1960s.3 Is it possible
that higher rates of maternal weight gain during pregnancy have contributed
to this increase? By eating those extra pancakes, are you dooming your
child to a lifetime of dieting?

Maybe.
The main biological mechanism through which this might occur is

insulin resistance. It’s possible that excess weight gain during pregnancy
could stimulate the fetus to produce more insulin, resulting in higher birth
weight, limited sugar tolerance, and later weight gain. Researchers have
shown that this actually does happen in mice, and they theorize that it might
also happen in humans. However, it turns out to be difficult to show
conclusively whether this is true for people. The correlation between
childhood obesity and maternal weight gain is seen in a lot of studies.
However, it’s extremely difficult to show that they are causally related.

Let’s be clear about what we are trying to figure out here. The decision I
was making while pregnant was about how much weight to gain during
pregnancy. This decision is unlikely to impact any other part of my



daughter’s life. It certainly won’t change her genes, but it also is unlikely to
change anything about how our family eats afterward, or how much money
we spend on food, or how much exercise she gets. But all of these other
things have huge impacts on childhood (and adult) obesity. Moreover, many
of them are very closely related to weight gain in pregnancy.

Think about it this way: overweight women are more likely to gain in
excess of the recommended amount of weight during pregnancy. And they
are more likely to have overweight children. But is this because of the
weight gain? Or is it because the eating habits that lead women to be
overweight are the same that lead their children to be overweight? Or
because Mom passes her metabolism on to her daughter? All plausible
explanations, but only the first one is something you can change during
pregnancy.

This basic problem makes it almost impossible to imagine how we
might actually answer this question about weight gain and later-life obesity.
Sure, a randomized trial would work great—let’s recommend that some
women gain a lot of weight and some gain almost none—but we are going
to again run into problems on our ethics review. Without this, our best bet is
to sort among studies to try to find the best ones, with the caveat that
nothing is going to be really convincing.

One of the best papers on this comes from an extremely long-term study
of 2,500 Danish children born between 1959 and 1961.4 This study started
with 4,200 mothers, and around the time of their children’s births collected
information on prepregnancy weight and weight gain during pregnancy,
along with a few other variables. The researchers followed at least some of
the children until the present: the paper was published in 2010 and included
data on offspring BMI all the way up to age 42! (A reminder: BMI is
weight in kilograms divided by height in meters squared; 18 to 25 is
“normal”).

At every age the authors looked at, BMI was higher for people whose
mothers gained more weight in pregnancy. On average, for every kilogram
Mom gained, BMI increased by about 0.03, and this continued through
adulthood. This study is pretty good, and the ability to follow people
through adulthood is neat. Of course, it is not without its problems. For one
thing, the ranges of weight gain are very small: the upper end of the range
in this study is more than 35 pounds, and a relatively small percentage of
people gain in that range. What happens if you gain 80 pounds during



pregnancy? You’re not going to learn the answer to that here. There is also
the obvious issue: there are some differences across women to begin with,
which could be what produced these results.

But let’s say we take these conclusions at face value: it seems that
gaining more weight increases your child’s weight later. However, this
effect is tiny. If you gain 10 pounds over the recommendation during
pregnancy, you would increase your child’s expected BMI by about 0.13. If
your child is 5 feet 6 inches, this is an increase in weight from 149 to 150
pounds. That’s before versus after breakfast, at least for me.

There are other studies that show similar results. Weight gain matters,
yes, but the changes are small. A pound or two here or there.5, 6, 7

In the end, I wasn’t especially convinced that any of the studies of this
showed causal evidence. But even if these effects were causal, it didn’t
seem to matter. The effects were tiny. On the scale of everything else I am
likely to do to impact my child’s weight, this just wasn’t very important.

The Bottom Line

• What you put on you have to take off (at least if you want to get back to pre-pregnancy
condition). Most women are able to do this, although it takes a few months (don’t pressure
yourself).

• Impacts of weight gain on child weight later are extremely small if they are there at all.

Where It Really Makes a Difference: Weight Gain
and Birth Weight
Worrying about the long-term effect of pregnancy weight gain probably
isn’t worth it. But weight could still matter for the short term. In fact, it does
matter in one significant way: weight gain during pregnancy relates very
closely to your baby’s birth weight. The more weight you gain, the larger
your baby is likely to be relative to the timing of his birth.

All else being equal, the longer the baby sticks around in your womb,
the larger he will be. A baby born at 42 weeks will be larger than he would
have been if he were born at 37 weeks. This is normal, and typically fine:



there are a wide range of healthy weights for babies, from less than 6
pounds to well over 10 pounds.

More concerning to doctors is when a baby is very small or very large
relative to its time spent in the womb; babies in either of these categories
are at higher risk for various complications: breathing problems, insulin
resistance, and heart problems, among others. Babies who are very large
relative to the amount of time in the womb are termed large for gestational
age (LGA); babies who are very small are termed small for gestational age
(SGA).

Baby birth weight is related to pregnancy weight gain. If you go too far
outside the weight gain guidelines, you are increasingly likely to have a
baby who is either LGA or SGA.

This is well known, and has been for a long time. When my mormor
(Swedish for grandmother) was pregnant with my mom, she was told to
keep her weight gain to a minimum. This would keep the baby small and
make delivery easier. She followed this advice, and my mom was only
about 6 pounds at birth. It’s not clear whether this advice is so great; she
also received the advice that breast-feeding was only for poor immigrants,
which (fortunately for my mother!) she actually was.

It’s also easy to see the weight-gain–baby-weight connection in data. In
the United States, weight gain during pregnancy is often recorded on infant
birth certificates, and studies of this show a strong association with birth
weight. Consider a recent study of about 500,000 births in Florida.8 The
study divided women by weight gain, and the graph below shows the
chance of an abnormally large or small baby for women who gained the
recommended amount of weight, 10 pounds too little and 10 pounds too
much.

Weight Gain, Large Babies, and Small Babies



This graph uses data from the normal-weight women in the study, but
the pattern was exactly the same for women who started overweight or
underweight.

Relative to those who gain the recommended amount, women who gain
less than what’s recommended are less likely to have babies who are large
for gestational age, but more likely to have babies who are small. On the
other hand, those who gain more than recommended are more likely to have
abnormally large babies and less likely to have small ones.

These effects are big. I started my pregnancy at around 150 pounds. If I
gained in the recommended range (25 to 35 pounds), my chance of having
an abnormally large baby was about 5 percent, and my chance of having an
abnormally small baby was around 10 percent. If I gained 10 pounds less
than was recommended (ha! not likely), my chance of having a really large
baby would have been cut in half, but my chance of having a very small
baby would have doubled. On the other hand, if I gained 10 pounds more, I
would have been only about half as likely to have a very small baby but
twice as likely to have a very large one.

This study, like most studies of this issue, focused on broad categories:
gain less than recommended, gain the recommended amount, or gain more
than recommended. This might make you think that there is something
magical about going over or under the guidelines, even by just a pound (in
fact, some doctors and nurses treat these guidelines like this). Most things
in biology don’t work this way, and pregnancy weight is no exception. A
weight gain of 36 pounds and 35 pounds are really, really similar. It is not
the case that the moment you gain 36 pounds the risks instantly change.

Although 36 (or 24) pounds is not a magic number, it is hard to avoid
the conclusion that, in general, weight gain is related to baby size, and that



going far outside the recommendations does change the baby’s size. But so
what? What are the risks to very small or large babies?

Small for Gestational Age (SGA): SGA babies are usually defined as
those in the bottom 10 percent in terms of birth weight relative to their time
in the womb; some studies take a more extreme definition and use only
babies in the bottom 2.5 percent in terms of birth weight. Although babies
in this group are often fine, especially if they are born at full term, they are
much more likely to have complications. A study in Finland9 found that 42
percent of SGA babies had some complications. These included difficulty
breathing, difficulty regulating blood sugar, and abnormal neurological
signs. For babies who are born prematurely, being small for gestational age
is more serious. A recent study from Greece showed that mortality rates are
much higher for SGA babies than for those who are appropriate for
gestational age, and they are at risk for serious lung complications.10 Some
studies suggest that babies who are born SGA have more long-term issues,
including a higher risk for diabetes and lower cognitive skills.11

Large for Gestational Age (LGA): Babies in the top 10 percent in
terms of birth weight are classified as large for gestational age. Women with
gestational diabetes often have LGA babies; gestational diabetes causes its
own set of complications. For women who are not diabetic, the most
significant complication associated with LGA babies is difficulty in
delivery, including an increased chance of requiring a C-section and an
increased risk of instrument-assisted delivery.12, 13

On average, the complications associated with a very small baby are
much more serious than those associated with a very large baby. If you had
to choose, most women would prefer to face the increased risk of a C-
section rather than an increased risk of breathing problems or neurological
complications for their baby. On its own, this probably means that you
should be more concerned about gaining too little weight than too
much weight.

That statement is based only on the baby-size evidence. What about
other outcomes? One particular concern is prematurity—the risk that over
or under gaining might increase the chance of having a premature baby.

The evidence on this is mixed. It is actually somewhat difficult to
evaluate, for a simple reason: the longer you are pregnant, the more weight
you gain. If you gave birth at 32 weeks, you naturally gained less than
someone who gave birth at 40 weeks. But this isn’t because too little weight



gain is associated with preterm birth! In addition, there are medical
conditions that cause you to gain more or less weight, and which
themselves are associated with preterm birth (for example, gestational
diabetes).

Given both of these problems, it’s not surprising that it’s hard to be
conclusive. In a large study of about 33,000 births in New York,14 authors
were able to relate the risk of having a birth before 37 weeks to the amount
of weight gained. For women who started out normal weight, the risk of
prematurity was similar for any weight gain between 22 and 45 pounds.
However, those who gained less than 22 pounds or more than 45 pounds
had a higher rate of preterm birth (about 1.3 to 1.5 times as high).
Overweight or obese women who gained more than 45 pounds had a much
higher rate of preterm birth (as much as 70 percent higher).

This study points to risks from either too much or too little weight gain;
other studies have tended to find this relationship only for too little weight
gain.15, 16 In either case, the impact seems to be small; it isn’t clear whether
this adds much to our concerns.

So, Are the Recommendations Right?

This evidence was strong enough to convince me that weight gain does
matter in the sense that it impacts the baby’s size in particular. But that
wasn’t quite the same as convincing me that the weekly haranguing was
appropriate. How should I think about the downside to gaining too much
weight? How should I trade that off against the fact that, let’s face it, I was
hungry and I like cookies.

The one overwhelming thing I took away from this was that it doesn’t
matter very much. Gaining a few pounds, even 10 or 15, over the weight
limit is not very important. Even in studies that do find some risks to too
much weight gain, these effects are small and don’t kick in for women who
gain, say, 37 pounds. At one visit I was informed that if I continued my
current rate of gaining, I would be at 36 pounds, and the limit was 35, so I
should try to cut down. Nothing—not evidence and not basic logic—
supports this.

So, basically, relax.



When we start talking about a lot more or less than the
recommendation, it seems clear that the downsides to a very small baby are
worse than those to a very large baby. I was, in the end, kind of surprised
that the doctor made such a big deal about the weeks when I gained too
much weight, and never said anything during the weeks when I gained
nothing.

As I thought more about this, I wondered whether these
recommendations that everyone is so obsessed with are even right. I
thought about how the recommendations were made. Looking at the
numbers carefully, it became clear that they were made with the goal being
to maximize the chance of having a “normal for gestational age” baby (i.e.,
not too large or too small).

If I gained 30 pounds, right in the middle of the recommended amount,
the chance of either a too-small or too-big baby was 15 percent. If I gained
40 pounds, it was 18 percent. If I gained only 20 pounds, it was 23 percent.
So my best bet for a normal-size baby was 30 pounds of weight gain.

But thinking about it just half a second more, this logic seemed flawed.
The complications associated with a very small baby are, on average, more
severe than those associated with a very large baby. But the guidelines
seemed to be focused on minimizing the total number of too-large or too-
small babies.

At a weight gain of 30 pounds we’d expect 10 percent of women to
have very small babies and 5 percent to have very large babies. At a weight
gain of 40 pounds, these figures are 7 percent and 11 percent. Yes, there is
an increase in very large babies, but there is a decrease in very small ones.
But because a very small baby is worse in terms of complications, is this
maybe actually better?* In order to really make the right recommendation,
we need to think about what recommendation does the best job limiting the
actual complications. And in this particular case, that might well be an
argument for increasing the recommended weight gain, at least by a few
pounds.

So what happened to me? In the end, I gained 30.3 pounds—from 149.0
to 179.3 (after all the lecturing, I had gotten very, very precise about
measurement). They actually weighed me for a final time when we arrived
at the hospital, I suppose just to see whether I’d binged on ice cream after
the weigh-in at the doctor’s office that morning. All I can say is it is a good



thing they didn’t try to give me a hard time about it in the middle of a
contraction—after all, they hadn’t given me time to remove my shoes!

The Bottom Line on Weight

• On average, if you gain more weight, your baby will be larger. If you gain less weight, your
baby will be smaller.

• Both very large and very small babies face additional risks, although too-small babies face
greater risks. If anything, you should probably be more concerned about gaining too little
weight than too much.

• But, mostly, chill out.
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Pink and Blue

ery early on in pregnancy—maybe even at my seven-week
ultrasound—I got a report on the speed of Penelope’s pulse. On
average, fetal heart rates are much faster than adults’. A typical

number would be in the range of 120 to 160 or so. Penelope was around
150, which is on the faster end. My mother-in-law, Joyce, immediately
stated that the baby was a girl. For sure.

Her story was that girls have a faster fetal heart rate. Her doctor used
this system to figure out the gender of both of her kids. He got it right both
times. Jesse was excited; he really wanted a girl.

It was many weeks between this first ultrasound and when we actually
did learn that Penelope was a girl. In this time, Jesse dug up a paper on fetal
heart rate and gender. The authors collected data from 500 women, about
half of whom had a girl and half a boy. The average female heart rate was
151.7 and the average male heart rate was 154.9. These were not
significantly different (if anything, the male heart rates were higher,
contrary to Joyce’s theory). The paper concluded, “Contrary to beliefs
commonly held by many pregnant women and their families (I’m looking at
you, Joyce), there are no significant differences between male and female
fetal heart rate during the first trimester.”1

Jesse sent along an e-mail about this. Joyce was skeptical. “All I’m
saying is that my doctor was right both times. So there must be something
to it.”



No, we insisted, these guys used 500 people—500 data points versus
her 2—and showed that there was no connection. We never really
convinced her, and our case wasn’t really helped when she turned out to be
right.

In fact, fetal heart rate notwithstanding, there are a number of ways to
learn the sex of your baby before birth.

If you do a CVS test in the first trimester (or an amniocentesis later),
you can learn the baby’s sex at that point. Because chromosomes differ for
boys and girls (an XY for a boy versus two Xs for a girl), this is part of the
genetic mapping.

If you forgo this test you can still learn your baby’s sex on an
ultrasound. For many people (us included) this happened around 20 weeks.

It’s at this point that many doctors will do a “midtrimester” ultrasound.
The baby is sufficiently developed at this point that you can look at all
kinds of things—how well the blood is flowing through the heart, the
number of fingers and toes, location of organs, and so on—and, of course,
genitals.

Although the 20-week ultrasound is common, it’s actually possible to
see fetal sex on an ultrasound as early as 12 weeks, especially if it is a boy.
By 15 or 16 weeks you can typically tell either way. Of course, because
learning your baby’s sex is not actually a medical necessity, most doctors
will not do an additional ultrasound to figure it out. You’ll just have to wait
or, if you are really going crazy wondering, you can go to a private
ultrasound clinic. I did briefly consider this when my curiosity got
overwhelming.

If you really, really can’t wait, you’re in luck. Within the last few years
researchers have made a lot of progress on determining fetal sex from a
maternal blood sample. In principle, this can be done pretty much as soon
as you’re pregnant. The testing relies on the fact that your blood mingles
with your baby’s (to a small extent) and, therefore, in every sample of
Mom’s blood there are some fetal cells.

If the fetus is a boy, these cells contain a Y chromosome. You, as the
pregnant woman, definitely do not have any Y chromosomes. To greatly
simplify, these tests rely on looking for a signal of a Y chromosome in
Mom’s blood. If evidence of one is found, it’s a boy. If not, it’s probably a
girl. I say “probably” because the lack of a Y chromosome could also be
explained by not having picked up any of the baby’s cells.



This technology is relatively new, but it’s pretty effective. In one study
from 2010, researchers collected blood from 201 women. In 10 cases their
results were inconclusive. In 77 the result was “girl,” and in 71 of those
cases the baby was a girl (of the other cases, 4 ended in miscarriage and 2
had unknown gender). In 112 cases the result was “boy,” and in 105 of
those cases the baby was a boy (of the others, there were 5 miscarriages and
2 babies with unknown gender).2

At the moment, this test isn’t something you would ask for just because
you want to know your baby’s sex. It’s more commonly used for clinical
purposes. For example, families in which there is a genetic disease
associated with the Y chromosome would want to know early on if their
child is a boy, which would necessitate further testing. However, increasing
moves toward commercializing this mean that within a few years it’s likely
to be accessible to those parents who just cannot wait to get the gender-
specific shopping started.

Jesse and I were dying to find out the sex of the baby. We couldn’t
imagine waiting until she was born. When they finally did tell us, Jesse was
so excited to tell everyone we knew that he abandoned me in the doctor’s
office to go outside and send a text (there was no phone service in the office
with the ultrasound). Not everyone feels this way. Surveys find that around
half, or slightly more, of couples choose to learn the sex of the baby.3

Even if you don’t want to know, or don’t plan to find out, it’s hard not to
guess. It’s even harder to get people not to guess. Random people will stop
you on the street to say things like, “Oh, I know you must be carrying a boy,
your belly is so high/low/big/small.” We already debunked the fetal heart
rate. Is there any truth to any of these old wives’ tales?

I looked hard in the medical literature, but apparently doctors have
better things to do than research whether belly position predicts fetal sex. I
couldn’t find anything—nothing to confirm or deny. I took this to mean that
none works especially well. Of course, they all work about 50 percent of the
time; presumably this is how Joyce’s doctor managed to get it right—with
two pregnancies, he had a 25 percent chance of being correct both times,
even with random guessing!

Once you’re pregnant it’s too late to impact the sex of the baby. You can
find out early, or find out later, but you can’t do anything to change it. But
you might wonder—many people do—whether you can do anything about
this before conception. I have one friend who really, really wanted her first



child to be a girl. She asked me at some point—was there anything she
could do to achieve that?

If you are really serious about it, the answer is yes. Various invasive
technologies can increase your chances of having a girl or boy baby. There
is something called sperm sorting, in which your partner’s sperm are sorted,
and only some of them—the ones with the right gender—are used in
artificial insemination. This has a high, although definitely not perfect,
success rate. If you’re doing in vitro fertilization, it can in principle be
combined with something called preimplantation genetic diagnosis to select
only male or female embryos.

But let’s assume that you’re not committed enough to move to assisted
reproductive technologies to get the gender you want. In lieu of this, there’s
a traditional method—the Shettles Method—that purports to use the timing
of sex to get the gender you want. The theory is as follows: Y chromosome
sperm (those that would produce a boy) are fast swimmers but they die off
quickly; X chromosome sperm (those that would produce a girl) are slower
swimmers but they last longer.

Therefore, if you want to have a girl, you should have sex several days
before ovulation (but not right at ovulation). Then, when you do ovulate,
the boy-producing sperm have died, and the girl-producing sperm are
waiting. If you want to have a boy, you should have sex right at ovulation.
Because the boy-producing sperm are faster, they’ll rush up to the egg and
win.

There is no evidence that this works. In a 1995 study in the New
England Journal of Medicine researchers reported on a cohort of women
followed for months as they tried to conceive (we also referred to this study
in the discussion of conception). There was no relationship between the
timing of sex in relation to ovulation and the gender of the offspring.4
Sorry, you’ll just have to take your chances.

The Bottom Line

• If you want to learn your baby’s sex before birth, you can do so through CVS,
amniocentesis, or ultrasound.

• There’s no affirmative evidence that fetal heart rate or other old wives’ tales do a good job
of predicting gender.



• You cannot increase your chances of a particular gender by changing the timing of sex
before conception.
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Working Out and Resting Up

he women I know varied in how uncomfortable they found their
pregnancies (although almost no one I know felt that the second
trimester was “magical” or “glowing”). But without exception the

two areas that everyone ultimately found problematic were exercise and
sleep. As you get bigger and bigger, it’s just hard to keep doing either of
these normally. I actually do have one friend whom I saw jogging when she
was 41 weeks pregnant. Hats off to you, lady. I had to quit running at 5
months, and by the end even walking on the treadmill was really
uncomfortable. I admit to being repeatedly tempted to cut out the
exercising. I also started to wonder, as I got bigger and bigger and bigger,
whether it might actually be a problem. On the one hand, my doctor asked
me every time I saw her whether I was still exercising and emphasized how
important that was. On the other hand, I knew certain conditions could be
exacerbated by exercise. I wondered if maybe I was overdoing it (Jesse
assures me that, having seen how fast I was going on the treadmill, I could
not possibly have been overdoing it). So what was it? Is exercise really
important? Or dangerous? Or both?

Let’s start with the most basic fact: for the most part, exercising more
leads to slightly less weight gain during pregnancy. Hopefully this is not a
surprise. One reason most of us work out when not pregnant is to stay in
shape, or lose weight. If you burn 300 calories on the treadmill, that’s 300



more calories you can eat. A lot of things change during pregnancy, but the
basic calories-in-calories-out rule does not.

Logic dictates that this would be true, and we can see it in randomized
trials. Because of concerns about excess weight gain during pregnancy,
there are a number of studies that try to encourage women to exercise in the
hope that they will stay comparatively svelte. On average, this seems to
work. In a 2010 review paper, researchers identified 12 randomized trials of
various types of exercise.1 Most studies involved walking, water aerobics,
or cycling, usually about three times a week.

On average, women who were encouraged to exercise gained about 1.3
fewer pounds during their pregnancies than women who were not. That
figure is statistically significant, but it’s small. This is probably not a big
surprise to those of us who have tried to lose weight through exercise. You
just don’t burn that many calories when you work out, at least not relative
to eating. This is true even when you are working out at normal,
nonpregnancy levels, and it’s only more true for the type and intensity of
exercise most of us are able to do while pregnant. By the end of my
pregnancy, I felt really great that I was still walking for about thirty minutes
on the treadmill on most (okay, some) days. However, given the speed, this
amounted to about 170 calories, the equivalent of the bowl of cereal I often
ate at three A.M.

In principle, exercising while pregnant could have other benefits. A
2009 review article2 summarized all of the existing randomized trials of
exercise programs that reported effects on things other than weight gain,
like baby size, preterm birth, etc. This article is comprehensive, but
ultimately disappointing in its evidence. In fact, the authors say at the start:
“Overall, the trials are quite small, and none are of high methodological
quality.” In other words, we don’t know much.

What we do learn is that, at least in these small studies, exercise doesn’t
seem to have much of an impact on anything. No change in preterm birth,
or gestational age, or rate of C-section, or fetal growth. There is no
evidence of a difference in baby APGAR scores or in the length of labor.

So there is not a lot of reason to start exercising. There is also no reason
to stop. The same randomized studies that show no clear benefits of
exercise also show no downsides. In fact, on average, when you compare
women who exercise to those who do not, the ones who exercise do seem to
have lower-risk pregnancies. Of course, this is almost certainly because



they are healthier to begin with, but it reinforces the view that there is no
reason to stop exercising.

Exercising in general is fine; but are there any exercises you shouldn’t
do? There are definitely some pregnancy complications (placenta previa,
for example) for which doctors encourage women to limit or eliminate
exercise. But what about those of us lucky enough to have a healthy,
uncomplicated pregnancy?

The biggest prohibition is on normal sit-ups or crunches, where you lie
flat on your back. Usually these are prohibited after 20 weeks. Why? For
the same reason you are not supposed to lie flat on your back when you
sleep—the possibility of restricted blood flow. More on this below. But the
bottom line is that for most women this is fine, and you’d know if it wasn’t
fine for you because it would be uncomfortable. If you can do a sit-up, even
after 20 weeks, go right ahead.

One thing I will say: in the interest of science, at 34 weeks pregnant I
tried a full sit-up with absolutely no luck. At some point, nature may force
you into this restriction, whether you like it or not.

A second issue, also related to abdominal exercises, is something called
diastasis recti abdominis: separation of the abdominal muscles. This
happens to a very large percentage of pregnant women (you’ll know if it
happens to you). It usually goes back to normal after pregnancy. A number
of Web sites will tell you that if this happens you should stop all abdominal
exercises. In the literature, I can find no support for this claim. In fact, at
least one randomized (but small) study suggests that continuing to work the
abdominals actually makes this condition better, not worse.3 Again, if you
feel up to it, just keep going.

Really, are there any exercises you should avoid? The answer is, of
course, yes. Exercise in which physical trauma is possible or likely (e.g.,
tackle football) should probably be avoided. Your baby is actually pretty
well protected by the womb, but common sense suggests that there may be
a limit. For some of the same reasons, doctors tend to recommend that you
avoid activities like skiing or rock climbing, where falling is possible; most
women have some trouble with balance during pregnancy, which makes
falling more likely. A fall while skiing could possibly cause the placenta to
detach, which is a very serious complication.

There is also some evidence that exercising really hard during
pregnancy could (very temporarily, during the period of exercise)



compromise blood flow to the baby. In one study of Olympic-level athletes,
researchers found that when women exercised so hard that they pushed their
heart rate to more than 90 percent of their maximum, there was some
decreased blood flow to the baby.4 If you are a serious athlete, pregnancy
might not be the ideal time to try to achieve your personal best in a
marathon. This is probably not applicable to the vast majority of us who
struggle to get in those two-or three-mile runs a few times a week.

It’s one thing to think about continuing your regular exercise during
pregnancy. It’s another to think about adding pregnancy-specific exercises
to the routine. The very idea is exhausting. Having said this, labor is
basically a really long workout that you can’t quit in the middle of. So
maybe you should be preparing specifically for that. In fact, the uterus
actually is preparing itself by flexing and unflexing—that’s what Braxton
Hicks contractions are. You aren’t going to be able to do much to help it
along, but there are two particular things you can do: Kegels and prenatal
yoga.

Kegels

Kegels get a lot of play in the world of pregnancy. In medical terms, these
are called pelvic floor exercises. Here’s how to find your pelvic muscles if
you haven’t already. Go pee (shouldn’t be too hard, given that you are
pregnant). Squeeze your muscles to stop midstream. Feel that? Those are
your pelvic floor muscles (men have these, too; same procedure to find
them). Kegels are nothing more than exercises where you repeatedly
squeeze those muscles to strengthen them.

Women’s magazines sometimes recommend you work on these muscles
even when not pregnant, so that you can use them during sex. Indeed, this is
a common “treatment” for female sexual dysfunction (i.e., inability to
orgasm), although hard empirical evidence on its effectiveness is lacking.5
However, it does turn out that strengthening these muscles during
pregnancy has several benefits.

Nearly all women experience some urinary incontinence during late
pregnancy or after delivery—most commonly when sneezing or coughing.
Some women experience more severe forms—they pee when laughing,



during strenuous exercise, etc.—and this can continue for significant
periods—years, even—postpartum. Kegels are extremely good for
preventing this.

There are many studies of this, but let’s take one typical one, which was
run in Taiwan and published in 2011.6 It was a randomized trial: 300
women were recruited; 150 were assigned to do Kegel exercises and the
other 150 were left to their own devices. The particular exercise was fairly
standard: twice a day, women did 3 sets of 8 Kegels, where they tightened
and held for 6 seconds, with 2-minute breaks between each set. This is not
that much; it amounts to maybe 15 or 20 minutes a day total.

Women in this study were asked to complete a 6-item questionnaire at
several points during their pregnancy and right after. The questions focused
on urinary control: e.g., how often do you pee, and do you experience urine
leakage at various times. Each question was worth 1 point, with a maximum
score of 6, which would indicate very bad urinary symptoms. Lower scores
were better. The graph below shows scores on this questionnaire for women
in the Kegels group and those in the control group at various points during
their pregnancies.

Kegels and Urinary Incontinence



These women were very similar early in their pregnancies (before they
started the exercises), but differences emerged at the end of their
pregnancies and continued up to 6 months postdelivery. Women who do
Kegels regularly are significantly less likely to have urinary leakage. Of
course, this is just like any other exercise: it works by building up your
muscles. So there is no reason not to start even before you are pregnant,
although these studies show you can get the benefits of the exercise even if
you start midway through the pregnancy.

This study shows results similar to a number of others. A review article
from 2009 suggests that women who are encouraged to do these exercises
are less than half as likely as control women to experience any urinary
incontinence during late pregnancy or in the postpartum period.7 This is
especially true for women having their first baby.

And there might be more: at least one small randomized study8 focused
on the birth experience of women encouraged to do Kegels and those who
were not. Women in the Kegels group spent a slightly shorter time pushing
(40 minutes versus 45 minutes, on average), and only 22 percent of the



Kegels group pushed for more than an hour, versus 37 percent of the no-
Kegels group.

Prenatal Yoga

I wish I liked yoga. I would like to be someone who likes yoga. In college, I
signed up for a semester’s worth of classes at the gym. I went to one class.
Jesse still asks when I’m going to go back for the rest. I went to hot yoga
once, passed out during class, and never went back. When I first got my
iPhone, I bought a yoga app. I used it—you guessed it—one time, when I
was locked out of my house waiting for someone to come home and let me
in. Basically, I like the idea of yoga, but hate actually doing it.

I was especially upset about my dislike of yoga during pregnancy,
because there is actually some evidence that prenatal yoga is beneficial on a
variety of dimensions. This is not a very well-researched area; the studies
tend to be small, and a lot of the outcomes are things like “self-
actualization,” which is probably very important but is awfully difficult to
quantify. In addition, the people running these studies often seem to really
like yoga, so there is a feeling that maybe their biases are coloring their
results. On the other hand, there are a few positive concrete outcomes, and
the advantage of a randomized study is that it’s relatively hard to
manipulate.

One study of about 90 women in Taiwan showed that the women
randomly assigned to a 12-week yoga program experienced a reduction
(from 43 percent to 38 percent) in discomfort in the last couple of weeks of
pregnancy.9 A similar intervention in Thailand focused on 74 women, and
measured labor pain and labor duration.10 In this study, the women in the
yoga group reported lower levels of pain at several different times during
labor, and much shorter first-stage (i.e., before pushing) labor. The effects
on labor length were actually huge in this study: labor was two and a half
hours shorter for the yoga group.

Both of these studies were small, and there are not a lot of others to rely
on, so it is hard to be enormously confident in the conclusions here. It is
also not clear why this would work. More flexibility? Opening up the



pelvis? Who knows. For whatever reason, the word on yoga is positive. So
positive, in fact, that I even considered trying it. Once.

The Bottom Line

• General exercise during pregnancy is fine. Not exercising during pregnancy is also fine. By
and large, you should feel comfortable continuing to do what you are already doing.

• Kegels prevent urinary incontinence and quite possibly improve your pushing ability in
labor. Do them.

• Prenatal yoga is definitely worth trying. Although the studies are not large, they do show
some large effects. If nothing else, perhaps you will improve your self-actualization.

Insomnia

As far as I can tell, sleeping normally during pregnancy is basically
impossible. Despite the body pillows, extra blankets, and, in extreme cases,
exiling one’s husband to the guest room, by the end it’s almost impossible
to get through the night. I once got a text from my friend Heather when she
was 29 weeks pregnant at 3:58 A.M.: “I’ve got several small stuffed sheep
ready to go. To which god must I sacrifice these things to get a little sleep?”

Adding insult to injury, by the time you get to 20 weeks of pregnancy,
your sleep position is significantly restricted. At my 20-week visit, my OB
reminded me: no more sleeping on my back, and ideally I should stay on
my left side. I tried to follow this rule, but it made things even more
difficult. I awoke several times late in pregnancy to find my left leg
completely asleep (at least it was getting some rest).

In my normal nonpregnant state I would treat insomnia with Unisom or
Tylenol PM. And I’d never sleep on my side. Was I really helping my baby
by lying uncomfortably and avoiding drugs?

Sleep Aids: The most commonly used over-the-counter medication for
sleep is Unisom. If this works for you, go for it. It’s a pregnancy Category
B drug, meaning it’s widely used and there is no evidence of risk to your
baby (more on drug categories in the next chapter).



Unisom doesn’t work for everyone. What about something stronger?
Ambien is an obvious option. The evidence on Ambien safety is good, but
not as unequivocal as it is for Unisom. A number of studies in humans have
shown occasional Ambien use to be safe.11 A caution is that there is at least
one study, in Taiwan, that demonstrated that women who had long-term
prescriptions for Ambien during pregnancy were more likely to have
preterm and low-birth-weight babies.12

Sleep Position: You’re not supposed to sleep on your back. The theory
is that as the uterus gets larger (beyond 20 weeks or so), it can compress an
important blood vessel. This decreases Mom’s blood pressure, and can
reduce blood flow to the placenta and the baby. That this occurs is
something we know from physiology. What is the more relevant question
for you is whether there is any evidence that this actually has risks for the
baby. If you wake up on your back, should you worry?

As it turns out, very likely not.
There are various ways you can try to figure this out. Because there is a

clear biological mechanism, the most obvious way is to try to see if that
mechanism really works the way that is claimed. In one very nice study of
this, researchers made women lie on their backs and measured the blood
flow to the uterus. They found that lying down has no particularly bad
impact on blood flow. A couple of women in that study became
uncomfortable, but felt better when they changed positions. The authors
concluded that some women might be uncomfortable sleeping on their
backs, but if you are not one of them, you should feel fine about it.13

This paper was included as part of a review article about the topic. Their
conclusion, which I think is clear and succinct, is as follows:

Advising women to sleep or lie exclusively on the left side is not
practical and is irrelevant to the vast majority of patients. Instead,
women should be told that a small minority of pregnant women feel
faint when lying flat. Women can easily determine whether lying
flat has this effect on them, and most will adopt a comfortable
position that is likely to be a left supine position or variant
thereof . . .  since finding a comfortable position in bed in late
pregnancy is not easy, physicians should refrain from providing
impractical advice.14



The above review concluded that the no-back-sleeping recommendation
doesn’t make sense. When I was making this decision with Penelope, that
was where the bulk of the evidence lay. However, a recent study has
questioned this, and deserves some discussion. It shows a scary link
between maternal sleep position and stillbirth.15

The method in this study is straightforward. The researchers identified
women who had a recent stillbirth, and interviewed them about their
behaviors while pregnant. They also spoke to some women who had
healthy babies. The idea was to look for what behaviors differed between
the two groups, and then conclude that those behaviors might have
contributed to the stillbirths.

It turns out that sleeping on the back or the right side was associated
with a higher rate of stillbirth. The effect is large: the stillbirth rate was
about twice as high for women sleeping on their backs. This study wasn’t
perfect. The sample size was small and the researchers were testing a lot of
different theories, not just sleep position.

Having said this, there isn’t anything obviously wrong with the paper
that would lead one to fully discount the conclusions. We’re left in a
frustrating but common position when it comes to academic debates: more
research is needed. In the interim, it’s not clear what the right conclusion is.
Sleeping on your left side is unlikely to be bad, so that’s a good option if
you can manage to get to sleep that way.

For me, one of the most infuriating things about the insomnia was when
people would tell me things like, “You think you are tired now! Wait until
the baby comes!” And it is unfortunately true: however little sleep you are
getting at the end of pregnancy, you’ll probably get less once the baby
arrives. But there is a silver lining: when you do finally get a chance to
sleep, there are none of those pregnancy aches and pains that kept you up.
The quality of sleep goes up a lot, even if the quantity does not.

The Bottom Line

• Unisom is safe to take. Ambien is also probably safe, but the evidence is a bit more mixed.

• Most evidence suggests that restrictions on back sleeping are overblown, although one
recent study disagrees. Concrete guidance is limited.
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Drug Safety

am lucky to be generally healthy (my mother likes to take credit, saying
it’s due to her policy of exposing me to a lot of germs as a child). I
don’t get a lot of colds, and I never get the flu. A few years ago Jesse

actually got pneumonia, and I never even had a cough. I do, however, have
one weakness: urinary tract infections. If you’ve ever had one of these, you
will know why this is a serious problem. It’s like a combination of a
stomach flu and someone kicking you in the crotch.

I had heard that these were more common during pregnancy, which
terrified me, but in the end I managed to avoid getting one until I was
almost six months along. And then, while visiting my family for Christmas,
I woke up at three A.M. to the familiar feeling of discomfort, knowing it
would get worse if I didn’t treat it soon.

As it happens, I carry around two drugs to treat this: ciprofloxacin and
Macrobid. But these were prescriptions I got before pregnancy. Could I take
them while pregnant? Was one better than the other? I huddled
uncomfortably on the couch with my laptop, quickly locating a Web site
that would tell me the FDA classifications of these drugs
(www.safefetus.com). It seemed like Macrobid was a better bet, but the site
said that there were “no adequate and well controlled studies done in
humans” for either of the drugs. I finally broke down and paged my doctor,
who assured me (sleepily) that taking Macrobid was fine.



The next morning, when I was feeling better and got a chance to look
into it a bit more, I realized why my OB recommended one rather than the
other. Macrobid is an FDA Category B drug, meaning that although there
are no well-controlled studies in humans, animal studies have shown no risk
to a fetus. In contrast, Cipro is a Category C drug. This means that there are
also no studies in humans, and that either (1) studies in animals have shown
problems for the fetus or (2) there have been no studies in animals.

When I looked a bit further, it seemed that basically everything was
Category C in the United States (it turns out to be about 70 percent),
meaning the FDA’s attitude toward most drugs is equivocal. Further, the
drugs that the FDA recommends avoiding aren’t always the ones you’d
expect. My intuition was that the stronger the drug, the more dangerous it
would be for the fetus. But there are strong recommendations against taking
Advil, and much less strong ones about Vicodin.

Of course, ideally you would never have to take any drugs during your
pregnancy, but for most of us this is not realistic. For one thing, if you have
something like a kidney infection, it’s actually quite dangerous to leave it
untreated. Even in cases where a drug might seem optional—back pain,
chronic migraines, or even antidepressants—not taking medication can
cause its own problems. Before making a choice one way or the other, it’s
important to understand a bit more about the possible downsides.

In thinking about this issue, I found it useful to start with some basic
biology. Just like when I thought about the diet restrictions, having a
general framework in which to think about drugs was more useful than
thinking about each drug on its own. Without knowing about the biology,
how was I supposed to start thinking about why one drug would be worse
than another?

Your baby develops in your uterus and is connected to you through the
placenta. The placenta is actually an incredibly unusual organ, which
scientists are still working to fully understand. Among its neat properties is
that it contains both Mom’s and baby’s blood and manages to keep them
separate while at the same time transferring nutrients from Mom to baby
and waste products from baby back out to Mom (for disposal).

Not too long ago doctors thought the placenta was an impenetrable
barrier. It didn’t matter what drugs or other substances pregnant women
ingested, because nothing could affect the baby. One does wonder how,
under this theory, the baby got any nourishment!



We now understand that this is very wrong. Pretty much whatever drug
you are taking—over the counter, prescription, or illegal—the baby is
getting exposed to it. Most drugs pass through by a process called passive
diffusion, a fancy way of saying they just kind of soak through. If a drug
doesn’t get through the placenta, and therefore doesn’t get to the baby, we
can pretty much rule out the possibility that it’s a problem. There are two
types of drugs that either do not soak through or do so at only very minimal
amounts: drugs that are too “large” and drugs that the placenta stores or
processes.

Drugs with really big molecules do not pass through the placenta to the
fetus. An example of this is heparin, a blood thinner. The heparin drug
molecule is just so large and heavy that it literally cannot “fit” through the
placenta. Think of the placenta as a sieve and heparin as a slightly-too-large
piece of sand. This too-big issue can also happen with drugs that attach
themselves to other substances, and through this process become too big to
fit through. This is the case for glyburide, a drug commonly used to treat
type 2 diabetes.1 Sometime between ingestion and arrival at the placenta,
glyburide links up with a large protein molecule and together they are too
big to get through the placenta. Obviously, this is a very appealing feature
of these drugs (at least as far as pregnancy is concerned): no transfer
through the placenta, no direct effect on the baby.

The other reason why drugs might not get through is that some of them
can get stuck in the placenta. For reasons that are really not understood, for
a small number of drugs the placenta acts as a “depot.” It just collects the
drug and never passes it along. This is interesting, but probably not so
relevant for most of the readers of this book. One of the most common
drugs with this feature is buprenorphine, which is used to treat heroin
withdrawal. If you do happen to be addicted to heroin, buprenorphine might
be a better option than methadone. If not, it probably won’t come up.

These categories are exceptions. In most cases—things like painkillers,
antibiotics, or antidepressants—the baby consumes at least some of what
you take. That can be a problem, but it isn’t necessarily a problem. It really
depends on the drug. That’s where the FDA classification system comes in.

Drug Classes



Historically, the FDA splits the drugs pregnant women might take into five
categories: A, B, C, D, and X. Category A drugs are the safest, and
Category X drugs are the most dangerous. Although drugs will usually still
report these classes, the FDA has started to require more detail about the
reasoning behind these ratings, which is welcome.

Categories A, B, and C are all drugs for which there is no strong
evidence of harm to human babies. The difference is in the quality of the
evidence in people and the results of experiments in animals. Categories D
and X are drugs that are contraindicated in pregnant women because studies
have shown evidence of harm to babies from taking them. Category D
includes drugs for which, although there is evidence of harm to babies,
there might be a case for taking them, depending on the benefit to the
mother. Class X drugs are those that absolutely should not be taken during
pregnancy under any circumstances.

There isn’t really as much information as I would have wanted about
drugs. The FDA is equivocal about most drugs simply because it is hard to
experiment on pregnant women (that’s a good thing in general, just not for
figuring out the dangers of drugs). Evidence from animals is useful, but
goes only so far. Most of our data comes from nonexperimental evidence.
Some women will take the drug because they have to or by accident, and
researchers observe if there are any ill effects on the baby.

So, with the caveat that this is a case with tremendous uncertainty, let’s
take a look at these categories:

Category A: “Adequate, well-controlled studies in pregnant women
have failed to demonstrate a risk to the fetus in any trimester of pregnancy.”

It was almost impossible to find an example of a Category A drug. The
FDA obviously has a very high (read: insane) standard for a well-controlled
study. Most of the vitamins in my prenatal vitamins are not even Category
A! The one example I could find was folic acid. The safety of folic acid has
been supported in a large number of randomized studies of folic acid
supplementation. But more than this, folic acid actually prevents birth
defects. A review article published in 2010 summarized the evidence on
this from randomized trials: women who took folic acid supplements were
about 70 percent less likely to have a child with a neural tube birth defect
(like spina bifida).2 It may not only be birth defects: a large recent study in
Norway suggested women who took folic acid before conception and



during early pregnancy had children with much lower rates of autism.3 In
other words, this is not just safe, it’s very highly recommended.

Not all Category A drugs necessarily have benefits, but if you do
happen to come across one, you can be assured that it is very, very safe.

Category B: “Adequate, well-controlled studies in pregnant women
have not shown increased risk of fetal abnormalities despite adverse
findings in animals or, in the absence of adequate human studies, animal
studies show no fetal risk.”

Category B is slightly more common than Category A. A drug can be
classified as B even without large randomized studies in humans as long as
there are some good studies in humans or there is no risk shown in animals.
Category B drugs typically have a lot of evidence in humans. For example,
most of the things in your prenatal vitamins are Category B: many millions
of women have taken them for years and there is no evidence of adverse
effects. However, as there are no randomized trials (because randomly
taking away prenatal vitamins would be unethical), these substances cannot
technically be in the Category A bucket.

Other than prenatal vitamins, probably the most common Category B
drug is Tylenol (or, more accurately, the active ingredient,
acetaminophen). This is the most commonly used pain reliever during
pregnancy; it seems likely that the majority of pregnant woman take it at
some point.

Although there are no randomized trials in pregnant women, the
evidence on the safety of Tylenol is vast, which is why it deserves the
Category B ranking.4 First, experimental studies in animals (mice and rats)
show no impacts even at the rat equivalent of the maximum human dose.
Second, there are large observational studies in humans that show no risk.

Among the biggest of these, one in Denmark followed more than
100,000 women. Half of these women reported taking acetaminophen at
some time during pregnancy, and 30 percent did so in the first trimester
(when doctors worry most about birth defects). The rates of birth defects
among the exposed women were no higher than among those who didn’t
take the painkiller. This study also found no impact of exposure on
miscarriage rate, stillbirth, or low birth weight.5 There are a number of
smaller studies that show similar results. The only demonstration of harm
from Tylenol is among women who purposefully overdosed (and even this



is hard to interpret, because most of these women simultaneously overdosed
on something else).

With all of this evidence, it is not surprising that Tylenol has a favorable
FDA rating; it’s perhaps surprising that it is not the most favorable. In fact,
in most other countries, acetaminophen is the equivalent of Category A.
The United States classifications are significantly more stringent. As a
result, few drugs even make it to Category B. Which brings us to the vast
unwashed: Category C.

Category C: “Adequate, well-controlled studies in humans are lacking
and animal studies have shown a risk to the fetus or there are not any
animal studies. There is a chance of fetal harm if the drug is administered
during pregnancy, but the potential benefits may outweigh the risk.”

In layman’s terms, drugs are characterized as Category C if there is no
actual evidence of risk, but there is also no large-scale human data. This
includes drugs where there is evidence of harm in animal studies, and those
with no animal studies. It includes drugs with some small human studies,
and those with no human studies.

One drug could have some small studies in people that show that things
are fine, and also some nonrandomized studies in animals that show that
things are fine. A second drug could have no human studies and animal
studies that have shown fetal damage. And they’d both be in Category C!
When I had my UTI, I couldn’t figure out where Cipro fell in the Category
C spectrum. It’s an important difference: evidence of harm versus no
evidence at all.

People smarter than me have noticed that Category C is less helpful
than it might be, and there has been some push for the FDA to change this
categorization. But for now, this is what we are stuck with. If your doctor
wants to prescribe you a Category C drug, you have to push her on the
evidence quality or look it up yourself.

One Category C drug frequently prescribed during pregnancy is
hydrocodone, the active ingredient in both Vicodin and Norco. You’ll
probably get these prescribed if Tylenol isn’t a significant enough
painkiller.

Evidence on hydrocodone and pregnancy is limited. A search in medical
abstracts for “Hydrocodone and pregnancy” yields eight results; a similar
search for acetaminophen produces more than four hundred. Further, many
of the existing studies are older and have small sample sizes. One of the few



studies that comes up in a search is from 1996, and reports on just 118
women; this study finds no increased risk of birth defects among women
exposed to hydrocodone.6 Indeed, until recently this was probably the best
evidence available on hydrocodone exposure in pregnant women.

Then, in early 2011, a new study was released that looked at this
question in a much larger sample size (17,500 children with birth defects
and 6,700 control children). The authors in this study found that using
opioids in the first trimester of pregnancy was associated with an increased
risk of heart defects and spina bifida. Their data set is still not large enough
to single out hydrocodone relative to other drugs like it (codeine, for
example). In addition, because these birth defects are not common, all the
results are statistically weak.7

Nevertheless, this provides new evidence on the (possible) dangers of
hydrocodone, evidence that will eventually be incorporated into the FDA
classification system (my guess is that hydrocodone will stay Category C
until more evidence comes in one way or the other). This is part of what is
tricky about Category C: as the evidence evolves, drugs might seem more
or less risky but remain in the same class. Given that you are pregnant now,
and not sometime in the future, you’ll have to make these decisions as best
as you can with limited evidence.

And not everyone is going to make the same decision, even with the
same evidence. When my sleepless friend, Heather, asked about Ambien
(Category C) I sent her my evidence summary from the previous chapter—a
couple of studies suggesting it was fine, and one small one indicating a risk
of low birth weight from chronic use. I summarized: “This suggests to me it
is fine to take occasionally.” Heather disagreed—she argued that she was
already worried about her son being small, and she didn’t feel okay about it
given the one discomforting study.

That, of course, is the value of evidence versus blanket rules. Rules
assume everyone will make the same choice given the same evidence;
showing people the evidence on their own allows them to make the choices
that work for them.

Category D: “Studies in humans or investigational or postmarking data
have demonstrated fetal risk. Nevertheless, potential benefits may outweigh
the risk.”

You really don’t want to take a Category D drug unless you have to.
These are drugs for which studies have shown some demonstrated risk to



the fetus. Usually those risks are relatively minor; if something has a major
risk it usually gets put in Category X. For Category D drugs, you and your
doctor have to weigh the need for the drug against the risk of those
relatively minor effects.

Consider an example: tetracycline, which is an antibiotic (in addition to
the normal antibiotic uses, it also comes in handy in treating acne). Early on
in the life of the drug, in 1964, an article in the Journal of the American
Medical Association implicated tetracycline in tooth discoloration and
possibly other bone issues.8 This study is old, and it’s very small: just 9
children. Having said this, 7 of the 9 children had tooth discoloration.
Moreover, there is reason to think the drug might have this effect based on
studies in adults.

This 9-person study is probably largely responsible for the Category D
ranking. Once a drug falls into Category D (or worse, X), it will not be
prescribed anymore, and it’s therefore difficult to gather even observational
data. The reason this drug is Category D and not Category X is that one can
imagine a situation (say, this is the only available antibiotic) where you
might want to prescribe the drug even with the risk of yellow teeth.

Category X: “Studies in animals or humans, or investigational or post-
marking reports, have demonstrated positive evidence of fetal abnormalities
or risk which clearly outweighs any potential benefit to the patient.”

Category X drugs are strongly counterindicated during pregnancy. You
shouldn’t take them. The negative outcomes for the baby are serious, and
likely, and the benefits of these drugs during pregnancy do not outweigh
them.

The most commonly cited example is Accutane, which is a drug used to
treat acute acne. It has been known more or less since the drug was
introduced that it should not be taken during pregnancy. I think I was
among the first wave of people to take Accutane, and I remember that the
pills came in individual blister packs. On the back of every pill was a
picture of a pregnant woman with an X marked through it. I believe they
actually made me take a pregnancy test before prescribing this, despite the
fact that I was twelve.

Still, there have been cases where pregnant women were accidentally
exposed. A review article summarized the outcomes for 154 cases of
accidental exposure.9 Almost 100 women had elective abortions (either
because the pregnancy was generally unplanned or due to the Accutane



exposure). Of the remaining 59 pregnancies, 20 percent resulted in
miscarriage and 35 percent had major birth defects. Both are much, much
higher risks that you’d expect in the general population. And the birth
defects were much more severe than tooth discoloration.

In addition, because Accutane is used almost exclusively to treat acne,
it’s difficult or impossible to imagine a situation where treatment of a skin
condition would be more important than the health of the baby. Hence,
Category X.

One caveat to keep in mind: drugs can also be Category X just because
they have no purpose during pregnancy. Oral contraceptives are a Category
X drug, but not because they are damaging to the baby.10 This has relevance
for a response to accidental exposure. After accidental exposure to
Accutane, many women choose to terminate a pregnancy, knowing that the
risk of life-threatening birth defects is very high. A similar response to
accidental birth control pill exposure is not warranted. Although you should
stop taking them after becoming pregnant (what’s the point?), they are not
implicated in birth defects.

It is pretty clear that any drugs in categories A and B are fine to take.
Anything in categories D and X should be avoided unless truly necessary.
The problem is Category C, where every drug is a little different in terms of
the quality of the evidence. This leaves one with little choice but to try to
read the actual evidence for every drug you might want to take. This is at
best time consuming and at worst impossible. It would take the rest of this
book (and be very boring!) to summarize the evidence on all popular drugs.

But armed with the knowledge about drug classifications, you can at
least be a bit more informed when you ask your doctors about the drugs
they prescribe. They should be able to evaluate the studies on risks, or at
least point you in the right direction. In addition, in an appendix at the end
of this book I provide a quick reference on drugs for a variety of common
conditions. This way, if you wake up in the middle of the night with back
pain or a migraine or an allergic reaction, you don’t have to spend quite as
much time on your laptop as I did!

A final note. Sometimes you actually want drugs to pass to the baby. An
example is antiretrovirals for treating HIV. Researchers are working on
ways to make this happen using molecules that actively transfer drugs
across the placenta. In the long run, this could be used to treat diseases in



fetuses before they are even born! At the moment, this is more in the realm
of science fiction than reality, but it presents an exciting future.

The Bottom Line

• You should feel comfortable taking anything in pregnancy categories A and B.

• You should avoid anything in categories D and X (exceptions would be made for Category
D drugs that treat very serious illnesses; this is doctor territory).

• For drugs in Category C, try to get a better idea of the safety evidence (either from your
doctor or from the appendix here).
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Premature Birth (and the Dangers of
Bed Rest)

here was a point in the middle of my pregnancy where I worried
about the baby all the time. When I was at my parents’ house for
Christmas, around 22 or 23 weeks, there was a day in which I didn’t

feel Penelope move around at all. I’m told this is common—at that stage
they are so small that if they get into an odd position you might not feel
them—but it was hard not to freak out. I drank juice, I ate cookies. Nothing.

Because I’m generally a nervous person, at home we actually had a
machine (called a Doppler) that you can use to hear the baby’s heartbeat.
It’s a much cheaper version of what your doctor uses. I had already used it
more than a few times in similar situations. But we were visiting my parents
and hadn’t brought it with us.

Not surprisingly, the Hamden, Connecticut, Walgreens doesn’t stock a
Doppler like this, so I bought a stethoscope. I quickly learned that it must
take some training to be able to hear the baby with one of those—I had a
hard time even picking up my own heartbeat.

In the end, Penelope was fine. Toward the end of the day she shifted
position, and I experienced the reassurance of someone punching me as
hard as she could in the bladder.

I had a few more days like this before Penelope was big enough that I
could feel everything she did. Ultimately what I was afraid of was that



something would happen in the womb and she would die (I find it difficult
to write this, even now, knowing that she came out fine). This can happen,
although, mercifully, it is rare. And, maybe paradoxically, for me this fear
was made worse by knowing that by 25 or 26 weeks there is a better than
50 percent chance of survival outside the womb.

On the other hand, I was also worried about Penelope coming too early.
Preterm birth (defined as before 37 weeks) is actually fairly common in the
United States, occurring in about 12 percent of pregnancies. I didn’t have
any particular risk factors (no twins or triplets, for example), but I knew
women who had unexpectedly gone into labor early without any warning
signs.

In the end, as usual, I comforted myself with the numbers, and with
information on what to do if I did go into labor too soon.

A premature birth is one that occurs between 22 and 36 weeks of
pregnancy. The fact that this starts at 22 weeks is pretty incredible. As late
as the 1960s, babies born even a few weeks premature frequently died.
Among the most famous examples of this is John F. Kennedy’s son, Patrick,
who was born at about 34½ weeks, weighing almost 5 pounds, yet died two
days later from respiratory disease. At the time, this wasn’t a surprise. How
things have changed: in 2005, 98.9 percent of babies born at that gestational
age and weight survived their first year.1

Many of the advances in survival have been due to improvements in
assisted ventilation. Lungs are among the last organs to develop (perhaps
because they are not very useful when you are living in water), so babies
born as late as 36 weeks can have serious trouble breathing. Mechanical
breathing machines can be used until the baby is able to breathe on his own.

This and other advances have led to big improvements in survival for
late-preterm infants (those born between 34 and 36 weeks) and also
increases in the ability to save very, very preterm babies. At this point
survival is possible (although not likely) at 22 or 23 weeks of gestation.

Prematurity, especially extreme prematurity, does have some long-term
impacts. Babies born prematurely are more likely to get illnesses as
children, on average have lower IQs, and often have vision or hearing
problems. In one study of 5-year-olds born before 30 weeks of gestation, 75
percent of them had at least one disability (versus 27 percent among
children born after 37 weeks). Their IQs were also 5 to 14 points lower, on
average.2 Moderate prematurity (32 to 36 weeks of gestation) also has had



an impact on IQ in some studies, but these tend to be smaller and serious
disabilities are less common.3

As I approached and passed 22, 23, and 25 weeks of pregnancy, the two
key things I wanted to know were, first, what was the chance of having the
baby each week? And second, if she did arrive early, what was the chance
that she would survive? The Natality Detail Files provide information on
every birth in the United States, including gestational week at birth as well
as probability of death in the first year of life. The table on the next page
has the answer (based on the 2005 data).

There are at least two very reassuring things about this data. First,
although very preterm birth does happen, it’s rare. Until 34 weeks, the
chance of having a baby in any given week is less than 1 in 100. Before 30
weeks the chance in any given week is less than 1 in 500. Second, although
survival rates are low for babies born early, they are not as low as you
might have expected. More than half of babies born at 24 weeks will
survive the first year—24 weeks are just 5½ months pregnant. By the time
you get to 28 weeks, still only 6½ months into pregnancy, the survival rate
is almost 95 percent. These statistics have improved a lot even since the
early 1980s, when survival at 28 weeks was only about 80 percent.

Completed Weeks of
Gestation Percentage of Births

Probability of Death in the
First Year

22 0.05% 77.1%

23 0.06% 62.6%

24 0.09% 39.3%

25 0.10% 26.0%

26 0.11% 18.1%

27 0.12% 13.6%

28 0.17% 7.5%

29 0.20% 5.5%

30 0.28% 4.0%

31 0.36% 3.2%

32 0.51% 2.1%

33 0.78% 1.5%



34 1.39% 1.1%

35 2.33% 0.8%

36 4.37% 0.6%

Full Term (37+) 89.09% 0.2%

Despite these fairly reassuring statistics, it’s still better not to have your
baby prematurely. There are some specific conditions that can prompt
preterm labor (some of which are covered in the next chapter). Preterm
labor can also occur for no apparent reason, and unfortunately modern
medicine hasn’t made a lot of progress on preventing it or stopping birth
once it starts.4 What doctors can do is give you one of a set of several
tocolytic drugs (a common one is magnesium sulfate). These drugs will
lessen contractions and can usually delay birth for a day or two (sometimes
longer). What’s the point in delaying just a couple of days? Two things:
location and steroids.

A hugely important determinant of survival among very preterm infants
is the quality of care they receive and the types of interventions that are
available to them. This, in turn, depends on the “level” of the NICU in the
hospital in which you give birth. NICU levels range from 1 (which is
basically just a nursery for healthy babies) to 4 (the highest level; in some
states this is denoted 3C). The most advanced NICUs have the ability to do
all types of neonatal surgery. They have ventilators and can often hook
babies up to a heart-lung machine, which replicates the function of those
two organs while they continue to develop.

Very premature babies are unlikely to survive without these
interventions. Babies who are born very prematurely in hospitals without
these capacities are typically transferred to more advanced hospitals once
they are stable, but, if possible, it’s better to be born in one of these in the
first place. If birth can be delayed for a few days it is often possible to
transfer Mom (while still pregnant) to a more advanced hospital. This
means the baby will have the best possible care from the first moment.

In addition to location, the other intervention that makes a very large
difference in survival is administering steroids. Steroid shots given to Mom
speed up fetal lung development.5 Even 24 hours of this treatment can make
a huge difference: a recent review of randomized trials shows that steroids
resulted in a 30 percent decrease in fetal death. Delaying birth for even a



day or two lets doctors administer these drugs for long enough to make a
difference.6

Babies are considered early-term at 37 weeks and full-term at 39 weeks
of pregnancy. After 37 weeks most infants do not need any extra care after
birth. Of course, the sharp distinction between preterm at 36-1/2 weeks and
term at 37 weeks is artificial, and it is better for your baby to be born at 39
or 40 weeks rather than 37. But these differences are all small; infant
mortality in the United States for nonpremature babies is just 2 in 1,000
births.

Bed Rest

In this discussion of preterm birth, steroid treatment, and NICU level, you
may have noticed that bed rest didn’t come up. On one hand, this is a bit of
an omission on my part. Bed rest is very frequently prescribed for preterm
labor. It’s also common to prescribe it for a number of specific conditions—
preeclampsia, for example, or cervical incompetence—that can lead to
premature birth. Perhaps as many as 20 percent of women will be on bed
rest for some of their pregnancy.

Bed rest is one of those solutions that is appealing, at least in part
because it seems so logical. It seems as if you just lie down and stop
jostling things around so much, that will help the baby stay inside. Also, if
you know anyone who has been on bed rest, it probably looks like it worked
out. Many women who are put on bed rest go on to have their babies at a
normal time. But, and I cannot stress this enough, that is not evidence that
it works. You don’t know what would have happened if those women had
engaged in normal activities.

In fact, there is no compelling evidence to suggest that bed rest is
effective in preventing preterm labor.

There is a bit of randomized controlled trial evidence on this. In a study
of 1,200 women with singleton pregnancies and threatened preterm labor,
about 400 of them were put on bed rest and the other 800 were not. Bed rest
was not effective at preventing preterm birth (7.9 percent of the bed rest
group and 8.5 percent of the control group had their babies prematurely).7
There’s more randomized evidence for multiple gestations, and again, there



is no evidence that women put on bed rest had fewer preterm deliveries or
better general outcomes.8

There are also many, many review articles on this topic that look to
other types of nonrandomized evidence. Nearly all suggest there is no
evidence that this is effective. Here’s a quote from one that was published in
2011: “There have been no complications of pregnancy for which the
literature consistently demonstrates a benefit to ante-partum bed rest.”9

Here’s another: “Research indicates, however, that bed-rest treatment is
ineffective for preventing preterm birth and fetal growth restriction, and for
increasing gestational age at birth and infant birth weight.”10 That last paper
is actually titled “Lack of Evidence for Prescription of Antepartum Bed
Rest.”

Everyone agrees that more randomized evidence, with larger studies,
would be better. But at the moment we simply have no evidence suggesting
that bed rest works in improving outcomes for babies.

This wouldn’t be such a big deal, except that bed rest actually has some
significant negative consequences. Full bed rest is defined as one to two
hours of activity per day, with the rest of the time spent in bed. No work, no
running after your toddler, no setting up the baby’s room, no making dinner,
no exercise, no nothing. This has serious downsides for the rest of the
family, and, for women who work, for their jobs. Studies cite financial
strain on families when women are put on bed rest, even if they don’t work,
because of the need to get someone else to help around the house.

And even if you ignore these factors, there are actually medical risks to
bed rest—bone loss, muscle atrophy, weight loss, and, in some studies,
decreased infant birth weight.11 There is some suggestion that it increases
the risk of blood clots (to avoid this, women on bed rest sometimes wear
compression socks).

Usually when we consider a medical treatment with no demonstrated
benefits and large demonstrated risks, we think it’s a bad idea. In fact, that’s
the strong consensus in the medical literature. And, even more surprising,
many doctors seem to know this is a waste of time. A 2009 article that
reported on a survey of practicing OBs shows that more than half of them
said that bed rest has no or minimal benefit for any of these conditions.12

And yet 90 percent of these doctors reported prescribing bed rest for some
of these conditions. Even though they don’t think it works!

What?



It would seem that this is one of those issues where the conventional
recommendation has hung on despite evidence suggesting it’s not just
ineffective but damaging. There may be unusual situations in which bed rest
is a good idea, but the medical literature hasn’t found any of them. If your
doctor suggests it you should almost certainly question her. Does she really
think it will help despite all the evidence to the contrary?

The Bottom Line

• Survival outside the womb is possible (although not likely) as early as 22 weeks. Survival
dramatically increases with continued gestation after this point. By 28 weeks, more than 90
percent of babies survive, and by 34 weeks it’s 99 percent.

• Delaying birth after the onset of labor is difficult, but usually can be done for a few days.
Delaying even just a day or two can have large impacts on survival by allowing you to be
moved to a more advanced hospital, and giving time for steroid shots to improve the baby’s
lung function.

• There is no evidence that bed rest will prevent preterm labor. Avoid it.
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High-Risk Pregnancy

hen I hit 28 weeks of pregnancy, doctor appointments started
coming every two weeks (and then, soon after, every week). For
the most part, we were still pretty focused on discussing how fat

I was getting (so fat!). But I also noticed around this time that the doctor
was paying a bit more attention to how my belly was growing, listening
more closely to the baby’s heartbeat, and asking more probing questions
about whether I was having any contractions.

There is a reason for this: it’s often during the third trimester of
pregnancy that problems start to emerge.

I will admit that I found the increase in doctor visits to be annoying.
One problem was that my OB practice was always running late. I actually
left one visit without even seeing the doctor after waiting an hour. I
explained to them that I had to go, I had a meeting (which was true). They
were really surprised—the receptionist kept telling me, “But everyone waits
for the doctor!”

And some of the excess monitoring may have been unnecessary.
But for the most part even I, world’s grumpiest patient, had to be very

grateful for the improvements in medical technology in the past fifty, or
even thirty, years. Doctors are better at detecting problems, and they are
also better at fixing them. I had one pregnancy “issue”: RH incompatibility.
This is now so treatable that you might not even know you are being treated



for it (just another of many shots). But as late as 1960 this was a major
source of infant anemia, heart failure, and death.

There is still a ways to go in a lot of these pregnancy problems, but
progress has been made, and continues.

If you end up with a high-risk-pregnancy condition, your doctor is
going to be your best resource. The treatments tend to be very specific to
the individual—to your case and the particular details of your baby. For this
reason I wondered whether this information even belonged in this book. I
don’t have any special expertise on this subject. All I have is an
introductory obstetrics textbook and some friendly doctors to whom I ask
questions.1

But then my friends started popping up with these conditions here and
there, and began asking me about them. I realized that in a lot of cases these
problems were diagnosed and people weren’t told the first thing about them.
At 32 weeks my friend Daphna was told: “Your baby looks a little small.
It’s not something to worry about, but we’ll start doing ultrasounds every
week to see what is going on.”

Perhaps my friends and I are a bit obsessive. But surely if something
necessitates ultrasounds every week, it is, in fact, something to worry about.
Or, at the very least, something to find out more about. After the
conversation with her doctor Daphna spent hours on the computer, trying to
figure out the long-term consequences of intrauterine growth restriction.
Was she worried? Well, frankly, yes.

It’s hard to accept a faceless diagnosis and a standard treatment without
knowing just a bit more about what is going on and how worried you
should be. The chart below is far from complete; it’s just a starting point.
As you might expect, one of the commonly suggested treatments for a
number of these conditions is bed rest. Same story as the previous chapter:
question and avoid.

Will It Happen Again?

With all these complications, if they do happen in a first pregnancy, a
natural question is whether they are likely to happen again in later
pregnancies. Unfortunately, the answer is generally yes. This is true for two



reasons. First, there are some observable characteristics of people that relate
to their risks. Overweight women, for example, are at higher risk for many
of these complications (gestational diabetes, hypertension). If you are
overweight with one pregnancy, you are likely to be overweight with
another.

But beyond this, it would seem that these risks are linked to some
genetic or physiological feature of particular women. This means that if you
have a complication once, it is an indication that you are the type of woman
who is at higher risk for that complication. In some cases, like with cervical
insufficiency, it’s a virtual certainty: if you have this with one baby, you’ll
have it with the next. In others, like preeclampsia, your risk is increased if it
has happened before, but it is by no means a certainty.

PLACENTA PREVIA
Placenta partially or fully covers the cervix

Possible consequences

Vaginal bleeding with potential for significant blood loss
Preterm birth

Possible management/treatments

Need for Cesarean delivery
Vast majority resolve on their own
Follow-up ultrasound after initial diagnosis to confirm
If condition continues to term, Cesarean delivery typically around 36–37 weeks

PLACENTAL ABRUPTION
Placenta detaches, partially or fully, from the wall of the uterus

Possible consequences

Painful contractions and vaginal bleeding with potential for significant blood loss
Preterm birth
Fetal growth restriction
Need for Cesarean delivery

Possible management/treatments

If full term, treatment is delivery
If preterm, management varies with degree of abruption



If there is concern about the fetal or maternal condition, delivery may be indicated even
if the baby is preterm

GESTATIONAL DIABETES
Diabetes diagnosed during pregnancy

Possible Consequences

Possibility of a very large baby, which leads to: 
Obstetric risks—need for instruments or C-section 
Fetal/neonatal risks—stillbirth, shoulder stuck in delivery, metabolic problems

Possible managment/treatment

Glucose monitoring and control through diet and exercise modification, or with
medications if needed

RH ALLOIMMUNIZATION
Baby has positive blood type, Mom has negative

Possible Consequences

If the maternal body is exposed to the fetus’s Rh(D)-positive red blood cells, antibodies
are produced that can cross the placenta and flag the fetus’s red blood cells for
destruction
Can result in severe fetal and neonatal anemia and hyperbilirubinemia

Possible managment/treatment

Rhogam shot given at 28 weeks and after delivery—a simple triumph of modern
medicine

CERVICAL INSUFFICIENCY
Painless dilation of the cervix

Possible Consequences

Can cause second trimester miscarriage or very preterm birth

Possible managment/treatment

Cervical length screening, progesterone treatment, or need for a cerclage—putting a
stitch in the cervix to keep it closed

FETAL GROWTH RESTRICTION
A fetus that is small and not reaching its growth potential. Risk factors may include smoking,
malnutrition, placental problems, or intrinsic fetal problems.

Possible Consequences

Very low birth weight, preterm birth, stillbirth or neonatal death, metabolic and breathing
problems



Possible managment/treatment

Continual evaluation of fetal growth, behavior, amniotic fluid, and blood flow in fetal
vessels
May need early delivery when the baby would be better off outside the womb than inside

PREECLAMPSIA, ECLAMPSIA, HELLP SYNDROME
Related disorders that involve high blood pressure, with an increased amount of protein in the
urine. Occurs after 20 weeks of pregnancy. Possible symptoms may include headache, visual
disturbances, abdominal pain, and sudden weight gain.

Possible Consequences

Eclampsia is a complication of preeclampsia that involves seizures
HELLP is a complication that results in hemolysis (destruction of red blood cells),
elevated liver enzymes (liver dysfunction), and low platelets
Death of mother or baby if not treated

Possible managment/treatment

Evaluation includes assessment of blood pressure, blood tests, urine collection for
protein measurement, and how well the baby is doing and growing
Magnesium sulfate +/- blood pressure medications are used to prevent seizure or stroke
Treatment is delivery of baby and placenta
Delivery preterm may be needed in severe cases

PLACENTA ACCRETA
Abnormal invasion of the placenta into the wall of the uterus. There is increased risk of having
this if you have placenta previa or have had prior Cesarean deliveries.

Possible Consequences

Massive hemorrhage at the time of delivery, especially if not diagnosed prior to delivery

Possible managment/treatment

Delivery by Cesarean section, immediately followed by hysterectomy

Notes for this table: 2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13
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I’m Going to Be Pregnant Forever,
Right?

t some point you blessedly stop worrying about having a
premature baby. Almost immediately you switch to the opposite
concern: that the baby will never arrive.

My mother told me that the end of pregnancy is so uncomfortable so
that you’ll be less afraid of labor. I’m not sure if there is a good scientific
reason behind this argument, but she’s right. By 37 or 38 weeks I got more
uncomfortable every day. By the end it was all I could do to waddle
downstairs in the morning, get my cup of coffee, and go watch TV. When I
did go into work people would stop by my office to look at me with pity
and ask, “No baby yet?”

It’s around this point that many women become convinced they will be
pregnant “forever.” This intensifies as the due date comes and goes. In fact,
without intervention most women (especially with their first baby) will still
be pregnant when 40 weeks rolls around. According to at least one study,
without any intervention, the average woman pregnant with her first child
goes into labor a full 8 days after her supposed “due date.”1 The good news
is that you will not be pregnant forever. Even without medical induction
(which is virtually certain to happen by 42 weeks), the baby is coming out
eventually.*



I was actually pretty curious about when this “eventually” was. Jesse
was scheduled to teach pretty much right up to my due date. At some point
he asked whether he needed to put someone on notice to teach his class, and
if so, for how many weeks? What was the chance of labor in the thirty-
eighth week?

If you’re wondering about this from the vantage point of early
pregnancy, as we were, what you want to know is what share of babies are
born by week. I sent Jesse the following chart, which shows the share of
women (only those with singleton pregnancies—no twins, who tend to
come earlier) delivering their baby by week of pregnancy. This is based on
all births in the United States in 2008 (the last year of available data), so it
is pretty precise.2

You are most likely to have your baby in your 39th week of pregnancy:
close to 30 percent of babies are born in this week. The next most common
week is week 38 (18 percent), followed by the 40th week (17 percent).
About 70 percent of babies are born before their due date. This includes all
births; first births and those that are not induced tend to be a bit later.

I think this chart got passed around more than any of the other data I
produced during pregnancy. Everyone wanted to plan around something. In
our case, Jesse did enlist a colleague to be on standby for his class, but it
was unnecessary. Penelope waited until two days after her dad’s grades
were in to make an appearance.

As I got toward the end of pregnancy, though, this wasn’t quite the right
picture. If you get to your due date with no baby, it’s hardly useful to know
that you had a 70 percent chance of already having the baby. Obviously that
didn’t happen! A better way to ask the question: Sitting there, still pregnant,
at the start of week 38, what’s the chance that you’ll be a mom by the
beginning of week 39? It turns out that the same data, a bit reorganized, can
tell you that, as well.

Share of Births by Week of Gestation



Week of pregnancy
Chance of birth this week if still pregnant
at start of week

35th week 3%

36th week 5%

37th week 11%

38th week 25%

39th week 46%

40th week (first week after due date) 59%

41st week 58%

42nd week (including induction) virtually 100%

If you get to your due date without a baby, there is a 60 percent chance
you’ll have the baby in the next 7 days. If you haven’t had the baby by 41



weeks, there is about a 60 percent chance you’ll go into labor
spontaneously. At 42 weeks the vast majority of doctors will induce labor.

This is just an average. Around this time, the doctor visits ramp up to at
least once a week—sometimes twice a week. My doctor, at least, also
started in with the cervical checks. The idea behind these checks is to give a
sense of whether you are progressing toward labor. Normally, your cervix is
closed. In the time leading up to labor and, mostly, during labor, the cervix
opens to 10 centimeters.

It also undergoes other changes—it softens and shortens and thins. At
the same time, the baby moves down in your pelvis. This movement of the
baby (dropping, or lightening) usually occurs a few days or weeks (or a
couple of months, even) prior to labor (it can also occur during labor). For
some people, the opening, softening, and thinning of the cervix also starts to
occur in the days or weeks before labor starts.

This is what the doctor is looking for at the cervical checks. They’ll
report any progress—something like, “You are already one centimeter
dilated!” You might think that this is a good sign that you’ll be going into
labor soon. After all, these cervical checks are painful, so you’d hope there
is some information being gained.

The state of the cervix does have some predictive power, especially on
or after your due date. But if you are expecting some kind of crystal ball,
think again. Plenty of women go into labor without any sign at their
cervical checks. On the flip side, my sister-in-law walked around for weeks
with her second child while she was 3 centimeters dilated. They kept telling
her, “This weekend!” Not very helpful, but also not that unusual.

In practice, although your doctor is more likely to tell you about
dilation, cervical length (effacement) is probably a better predictor of labor
onset.3 Your doctor is measuring this at the same time that she is measuring
whether you are dilated, so it’s reasonable to ask her about it if she is doing
a cervical check. It’s usually reported as a percent (“You are 50 percent
effaced,” for example), which captures how far you have gone between the
normal nonpregnant situation (0 percent effaced) and what will happen at
delivery (100 percent effaced).

The most precise data I could find on this comes from one study in the
United Kingdom that measured this effacement by ultrasound at 37 weeks,
and then recorded the chance of going into labor by the due date.4 The
graph below shows their results. For women who were more than 60



percent effaced (that means shortened about halfway) at 37 weeks, almost
all of them (something like 98 percent) went into labor before their due
date. On the other hand, for women who were less than 40 percent effaced,
almost none of them (less than 10 percent) went into labor before their due
date.

Cervical Length and Labor Timing

You may decide (some women do) that you want to skip the cervical
checks. Some people figure that the baby is eventually coming out one way
or another, so how valuable is this information, anyway? But it can be
pretty useful. When my friend Heather was expecting her second baby, her
plan was to fly her mother in to take care of baby number one while she and
her husband were at the hospital.

At 37 weeks she was 1 centimeter dilated and 80 percent effaced. She
took a look at this graph, and moved her mother’s flight up by ten days. Not



a moment too soon: her mother arrived on a Thursday afternoon, and baby
boy followed on Saturday night. Evidence in action!

In addition to cervical length on its own, there is a more comprehensive
measure of how far you have progressed, called the Bishop score. This is a
number (between 0 and 13) that takes into account various things about the
cervix (its position, how effaced you are, how dilated you are) and the
position of the baby (very high up, or low down). A high Bishop score
implies that you are further along. It also indicates an increased chance of a
vaginal delivery; usually a score of 6 or above is seen as fairly advanced.

In terms of time to labor, it’s not clear that this is much better than just
knowing the effacement number, but some studies have shown that
combining the two is especially helpful.5 If you are curious, your doctor
should be able to tell you this score when he does the cervical check.

You might wonder: if these measures are good at predicting onset of
labor after you reach full term, maybe they could also be used to predict
(and prevent) premature babies? In practice, both cervical length and the
overall Bishop score do predict preterm labor,6 but the predictive power is
much weaker. Unless you are at risk for premature delivery (i.e., you’re
pregnant with twins, or you’ve had a premature baby before), you are
unlikely to have your cervix checked before your thirty-seventh week, so it
is probably a moot point.

A final note. Both the Bishop score and cervical length alone are very
predictive of the outcome of induced labor: the more ready you are, the
more likely the induction will lead to a vaginal delivery (versus a C-
section).7 This is another reason to pay attention to them. If you do end up
considering a medical induction but you want to avoid a C-section, they can
give you a good sense of the risks.

The Bottom Line

• No one has ever been pregnant forever.

• The majority of babies arrive within a week on either side of your due date.

• Cervical checks are predictive of coming labor (although not perfectly); ask about
effacement in addition to dilation to get a more complete picture.
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Labor Induction

y OB started talking about labor induction around 39 weeks of
pregnancy. She wasn’t pushy about it, but she wanted to start a
dialogue about when we would schedule it. A few days after the

due date?
I told her I wasn’t interested, and that was it for the moment. She said

we could revisit it when I was a few days overdue (Penelope had
fortunately arrived by then). In fact, my OB practice was fairly lenient on
this; they told me they’d let me go to 42 weeks, as long as the baby seemed
to be doing okay. Other friends at other practices had their doctors pushing
induction starting at the due date, and insisting on it at 41 weeks.

Medical induction is increasingly routine, but it wasn’t always like this.
Not that long ago, doctors were actually somewhat reluctant to induce labor
until quite late. In 1990 (the first year in which this is recorded in the
national data), fewer than 10 percent of births followed medical induction
of labor. By 2008 the number had grown to 25 percent. Inductions done
before the due date have actually changed the length of pregnancy in the
United States. In 1980, 55 percent of births occurred on or after the stated
due date, and by 2008 this figure had dropped to just 33 percent.

There are two ways that induction can be done. If your cervix is starting
to soften and dilate on its own, induction is done with Pitocin, a synthetic
version of the natural hormone oxytocin, which starts contractions. If your
cervix is not ready on its own, doctors will often start with a prostaglandin



drug (misoprostol is an example) or an apparatus called a balloon catheter.
The drug softens the cervix; the balloon just stretches it out. These are
likely to be combined with Pitocin. The advantage of either (over Pitocin
alone) is that the induction is less likely to lead to a C-section.1

Regardless of how you do it, medical induction is very likely to be
successful in the sense that after it is done, you have a baby.

What my doctor was offering me was, in essence, an elective induction.
I could choose to have the baby at 40 weeks rather than wait for her to
arrive on her own. And by 39 weeks I was definitely tired of being pregnant
and Penelope was plenty big.

And yet I wanted nothing to do with this. There were basically two
reasons.

First, use of Pitocin may increase pain in labor. For anecdotal evidence
on this all you have to do is go to the Internet: chat boards are full of
women who have had both spontaneous labor and an induction and report
that the latter was more unpleasant. My mother had three children, all
without an epidural, and reported that the labor she had with my youngest
brother after she was induced was the worst, despite the fact that he was the
third kid. Going beyond anecdotes, researchers find that women who are
induced with Pitocin are more likely to use an epidural; increased use of
pain relief probably points to increased pain (at least before the epidural
was administered!).2

Second, there is some evidence that induction can increase the risk of a
C-section, mostly when Pitocin is used alone.3 Of course, C-sections are
safe and common, but recovery from them still tends to be harder than
recovery from a vaginal delivery.

These concerns are there for any induction—before or after 40 weeks. I
was even more wary of pre-due-date induction. Some women like this idea
—37 weeks is full term, so why not get the baby out already?—but it is
really not a good idea.

It is true that babies who come out on their own at 37 weeks do pretty
much just as well as those who arrive on their own at 40 weeks (one
measure of this is the percentage of babies with low APGAR scores: 9 in
1,000 at 37 weeks and 8 in 1,000 at 40 weeks). But this is only among
babies who arrive on their own. Among induced births, those at 37 weeks
do worse than those at 40.



Some babies are ready at 37 weeks, but that does not mean they all are.
Recognizing this, in 2014 the American Congress of Obstetricians and
Gynecologists reclassified 37 to 38 weeks of pregnancy as “early term”
rather than “full term” and argued that inductions in this period should only
be done if medically necessary.

As is typical for me, as soon as I realized I didn’t want an induction, I
got paranoid that it would be forced on me. This could happen for one of a
few reasons:

1. Most doctors, even pretty permissive ones, don’t like to let patients go
past 42 weeks.

2. Your water breaks before contractions start (despite what you see on
TV, this happens for only about 10 percent of women).

3. Your health is declining: preeclampsia, hypertension, gestational
diabetes.

4. The baby is not “tolerating” continued pregnancy: low fluid readings
or failure on a non-stress test.

I realized pretty quickly that in the first three cases there wasn’t much I
could do to prevent an induction, and probably not much I wanted to do.
Although some people will argue with this (people will argue with
anything), there is reasonable evidence that staying pregnant past 42 weeks
is risky for the baby.4 If your water breaks, labor will often start on its own,
but if it doesn’t, induction limits the risk of an infection to the baby (more
on this later). And, of course, if your own health is at risk, that is a very
good reason to induce.

But the last one worried me. Increasingly, inductions are done because
of a worry that the baby isn’t tolerating pregnancy well. There are two main
monitoring technologies doctors use for this: amniotic fluid levels, and
something called a non-stress test.

There are good reasons to use these. Knowing more about how the baby
is doing inside the womb can literally save lives. For the high-risk
pregnancy conditions I talked about a few chapters ago, continual
monitoring is extremely helpful and we are lucky to have it.

Having said this, these tests are, at best, pretty coarse. Especially for
low-risk women with normally developing pregnancies, they sometimes



seem to cause more harm than good.
Once I got into my anti-induction paranoia, I kept hearing about people

who were induced after these tests. The fluid seemed to be the biggest
issue: at least three friends pregnant within a year of me were induced due
to low amniotic fluid. And in all these cases the whole thing came as a
surprise. They went for a routine visit, and all of a sudden were told they
needed an induction right away, with no time for processing what had gone
on or thinking about whether it was the right decision.

It is not that I wanted to avoid the tests. Economics teaches a basic view
that more information is better than less. But I wanted to make sure I
understood them well enough that I didn’t fail them for the wrong reason.

Monitoring of Amniotic Fluid

Inside your uterus your baby swims around in a large pool of amniotic fluid.
If the pool gets too low, you can develop a condition called
oligohydraminos (catchy!), which just means low amniotic fluid. The
danger is that if the fluid level gets too low, the umbilical cord can get
compressed. Think about it like a pool: as the water gets lower, you are
more likely to be pressed up against the side rather than floating. If the cord
is caught between the baby and the side of the uterus, it’s harder for blood
to flow through it. Low fluid can also indicate that the placenta isn’t doing
its job correctly, which could point to other problems.

This is a real and significant concern. Babies born to mothers with
consistently low fluid readings are more likely to need time in the NICU,
and their mortality rates are higher.5 Low fluid can also be a marker for
other problems, like fetal growth restriction. If you have a low fluid reading
there is good reason to do other tests (like the non-stress test described
below) to make sure nothing else is going on with the baby. If there are
other signs that the baby is not doing well, especially at full term, inducing
labor is generally recommended.

But not all low fluid readings indicate a problem. Low fluid in the
absence of any other problem is called isolated oligohydraminos. This
would be a case where everything else about the baby looks normal—good
size on the ultrasound; moving well in a non-stress test—and the only issue



is a low fluid level. It is common for doctors to induce labor in this case,
especially if you are full term or close to full term.6 This is what happened
with my various friends—low fluid at term equals induction.

And yet despite this common practice there is little evidence suggesting
that these isolated low-fluid readings warrant induction.7 To the extent that
there is evidence, it suggests that babies do as well with “expectant
management” (jargon for leaving you alone). One small (54 women)
randomized study compared women induced for an isolated low-fluid
reading versus those who were not induced and found no difference in what
happened with their babies.8 A second study randomized women into
screening for this issue, and then tracked the growth of their babies. They
found that increased screening did identify more cases of this, but babies
with isolated low-fluid readings were no different in terms of growth and
outcome than those who had normal fluid.9

Yet a third article, this one about detection of this issue before 37 weeks
of pregnancy, argued that babies with this condition did worse but mostly
because the mothers were induced early! When the authors limited to
women who were diagnosed with oligohydraminos but chose not to induce,
their babies looked quite similar to those with normal fluid levels.10

Knowing all this did nothing to stem my paranoia. I was now convinced
this was a bad idea, but worried that I wouldn’t be able to do anything about
it. One couple I know ended up inducing in this situation even though the
father was a doctor and a medical researcher, and aware of the literature.
The pressure from the doctor was just too strong.

I am always up for a fight (especially with evidence on my side!), but it
seemed like the best option was to avoid having low fluid in the first place.
It turns out there are a few ways to do this.

The first is to make sure your doctor is measuring the fluid in the most
reliable way. Fluid levels are measured on an ultrasound. The ultrasound
tech takes a few measurements and uses them to calculate how much fluid
there is. They can report the amount of fluid in two ways: total fluid volume
(also called AFI) or the depth of the “deepest vertical pocket.”

Once again, imagine your uterus as a pool, this time with a deep end
and a shallow end. The total fluid volume measures the amount of water in
the pool; the deepest vertical pocket measures the depth of water in the
deepest part of the deep end.



As measurements go, the deepest-vertical-pocket measure is much
better. It captures the same number of truly problematic situations but is
much better at not identifying cases where there is nothing wrong.11 It leads
to fewer inductions and fewer C-sections. It’s easy to see why: your baby
has a choice of where to hang out in the uterus, so as long as there is an area
of the deep end of the pool with enough water, it’s really not that important
how high the water is in the shallow end. Although it is more common to
use the total amount of fluid, it makes sense to push them to take both
measurements.

The second solution, even easier, is hydration. In several randomized
trials it has been shown that having women drink two liters of water before
their ultrasound dramatically increases their fluid levels.12 This is a lot of
water, and you’re really going to have to pee afterward, but it’s not a
complicated intervention!

Finally, if your readings are borderline, you may want to push for a
repeat measurement rather than agreeing to an immediate induction. When
my friend Jane went in on her due date, she had a borderline low reading,
followed by another one the next day. The doctor scheduled an induction,
but Jane pushed for one more measurement the day before the induction—
at which point the level was higher, so they canceled the induction and let
her go another week. By this time we joked that perhaps she shouldn’t have
listened to me. But in the end she was glad to have waited, especially
because her son was on the smaller side.

Non-Stress Test

Despite my fears, or perhaps because of them, I passed the fluid test with no
incident on my due date. I had forced Jesse to come with me to the doctor,
just in case we had to fight (with the OB, not with each other). After the
fluid, I told him he could leave.

“Are you sure?” he asked. I told him to go. There was a second test, but
I didn’t know anyone who had failed it, so I wasn’t worried.

After he was gone, they took me to an exam room and hooked up the
non-stress test. It’s pretty simple: they put you on a fetal monitor for an



extended period of time (usually about twenty minutes). The intent is to
make sure the baby is still moving around and doing his thing in there.

This is basically just a fancier version of the system from our mothers’
generation where they had women count their baby’s movements. The NST
continually measures the fetal heart rate. Babies who are moving around
should show variation over time in their heart rate. It’s similar to how this
would work in adults. If you are just lying around, your heart rate is fairly
constant; when you start to move around, it accelerates. When doctors look
at the NST, they look for these heart-rate accelerations to indicate that the
baby is active.

The only problem with this test is that it doesn’t work great (or really at
all) when the baby is asleep. Which is actually quite a lot of the time. About
30 percent of NSTs are what is called nonreactive, which means that
although you can hear the heartbeat fine, it’s not changing much.

If your baby fails this test, it could be that she is sleeping (which would
be fine) or that she is in trouble (which would not be fine). One simple way
to increase the precision of these tests is to do them at night, when babies
are more likely to be awake (as you presumably know from waking up at
four A.M. to find that your baby is having a uterus party). But most doctors
don’t schedule four A.M. visits.

Given that such a large percentage of babies fail these tests due to
sleeping, doctors will usually do a number of things to try to wake up the
baby before they start to worry. Among the most effective of these
interventions is a very simple one: clapping.13 In one study, 485 women
were given these tests and initially 143 of them failed. For these women, the
researcher then clapped loudly 3 to 5 times right on top of the abdomen.
This got the attention of most babies: 92 percent of the babies who were
previously asleep had a normal test result after the clapping.

Many doctors will also suggest sugar. Tasty, but evidence suggests it is
completely ineffective.14 Clapping is a better bet.

You can also take your own approach. Despite my assurances to Jesse,
Penelope wasn’t doing so well on movement when we were first hooked up.
They left me there for 10 minutes, 20 minutes, then 30 minutes.
Occasionally someone would come in, look at the monitor, and make some
concerned noise.

I knew we weren’t doing so well, so I took it up with Penelope. I had a
long talk with her and indicated that if she didn’t wake up she was going to



fail her very first test. The threat of failure is a real motivation for Oster
women: she woke up immediately. Of course, clapping might have been
easier, and perhaps less psychologically damaging.

A final note: if your baby doesn’t respond to clapping and other
attempts to wake him up, it is definitely time to take action. Truly
nonreactive NSTs are often associated with fetal distress. In the clapping
study, of the 11 women who didn’t respond to clapping, 5 of them
responded after being given oxygen. But of the remaining 6 truly
nonresponsive babies, half of them really were in distress and would have
been in trouble without an emergency C-section.

The Bottom Line

• Best option: go into labor on your own.

• Prebirth fetal monitoring is a good idea, but beware of false positives.

• Fluid monitoring. Two easy ways to avoid false positives: (1) stay hydrated, and (2) ask
your doctor to measure the deepest vertical pocket rather than total fluid volume.

• Non-stress test. Advice: just keep clapping.

Do-It-Yourself “Induction”

Somewhere between the extremes of doing nothing and medical induction
lies the realm of natural, do-it-yourself induction methods. The Internet is
full of these—women suggest everything from herbs to walking to sex. One
reason women try these is, of course, that they are tired of being pregnant.
But they also have the potential to avoid a medical induction. As the due
date comes and goes, some women, like me, start to worry that their doctor
will want to induce, and they’d like to try something—anything—to have
labor come on its own.

The methods here shouldn’t really be called induction in the sense that
they don’t necessarily lead to labor. They’re more like “labor
encouragement.” Actually, for the most part there is no evidence that they
even do that. On the other hand, there is no real evidence of harm from



them, and if it makes you feel better to do something, go for it. Here’s a
quick rundown of the main chat-board options.*

Red Raspberry Leaf Tea: There is not much theory on this one, except
that people have been using it for a long time. There might be a temptation
to be convinced by this alone—midwives have been recommending it for
hundreds of years!—but the truth is that because everyone eventually goes
into labor, anything that you recommend women to take is going to look
like it works some of the time.

What evidence there is on this doesn’t suggest much impact on the
timing of labor onset.15 At least one study evaluated its role in shortening
labor, and also found no impact.16 It’s unlikely to hurt you to have a nice
cup of tea, but if that’s what you want, you might just as well have some
English Breakfast.

Evening Primrose Oil: This has the distinction of being something one
of the OBs in my practice actually recommended—at least, she said I
should consider it if I wasn’t dilated at all by 37 weeks. The idea is that you
either take this oil in a pill form or use it as a vaginal suppository. Despite
the doctor-approved stamp, this isn’t actually supported by evidence. In
fact, one small study showed it had no impact on the length of labor and
actually increased the risk of both your water breaking early and needing
instruments to help get the baby out.17

Sex: Most women are not feeling their sexiest at 40 weeks pregnant.
But if sex is what it takes to get things moving, maybe that will help get you
in the mood. In fact, the idea that sex might trigger labor does have some
science behind it: semen contains a chemical that prompts cervical dilation.

In practice, although there is more evidence on this than there is on the
various herbs, it is largely inconclusive. In nonrandomized studies, people
who had sex late in pregnancy were less likely to need medical induction of
labor.18 However, at least one randomized study suggested there was no
impact. You might wonder how you randomize sex. The researchers
randomly encouraged some couples to have sex and did not encourage
others (they didn’t discourage them; they just didn’t say anything one way
or the other). More couples who were encouraged to have sex did so (60
percent, versus 40 percent in the control), but there was no noticeable effect
on going into labor. Again, it’s not going to kill you to do it, but it’s also
probably not going to move things along.19



Acupuncture: The morning of my due date, on the advice of our doula,
I scheduled an acupuncture session for the next day (what can I say? I was
impatient!). Then later that day I went into labor. Even the threat of
acupuncture worked! I feel a bit bad that I never called to cancel the
appointment, but I was pretty busy.

I was compelled to try this method by my trust in our doula, but also by
a 2009 review article that described two randomized studies suggesting that
acupuncture is effective in promoting labor. Although both studies had
small sample sizes, together they suggested that women with acupuncture
are about 1.5 times as likely to go into labor on their own.20 Sounded good
to me.

As it happens, more recent studies have questioned this conclusion. One
trial compared labor-inducing acupuncture to “sham” acupuncture (i.e.,
done at the wrong points on the body) and concluded that a similar
percentage of women went into labor after two treatments.21 A slightly
larger study (also randomized) confirmed this “no effect” conclusion.22

Nipple Stimulation: Finally, something that might actually work.
Breast stimulation causes your uterus to contract, and there is evidence that
this can induce labor. A review article reported on four studies that
randomized full-term pregnant women into a “breast stimulation” or “no
breast stimulation” group and recorded whether they had gone into labor 3
days later.23

Of the breast stimulation group, 37 percent were in labor by 3 days,
versus only 6 percent of those without breast stimulation! This is a large
effect, and was very consistent across all studies. There was also some
reduction in the risk of postpartum hemorrhage, a significant postbirth
complication.

It sounds great: no needles, you can do it at home, it has other benefits,
and it works to induce labor! The only downside is that it is awfully time
consuming. The women in these studies were asked to massage their breasts
for at least an hour a day for 3 days; in two cases, it was an hour 3 times a
day. That’s a lot of time. In some cases the women used a breast pump.
Less work, still a lot of time. On the other hand, for me at least, the last few
days of pregnancy were spent mostly on the couch watching television.
Perhaps I could have put the time to better use.

Membrane Stripping/Sweeping: Technically, membrane stripping is
not something you can do on your own. I’ve put it in the natural-labor-



induction category, however, because, unlike other medical induction of
labor, it’s intended to increase the chance of going into labor spontaneously.

The procedure for doing this is very simple, and can be done by your
doctor while performing a cervical check. During the exam, the doctor puts
her finger through the cervix and detaches the membranes (the bag of water
holding the baby) from the wall of the uterus. It’s called sweeping because
it’s done by sweeping the finger around in a circle.

And it works. It’s typically done at or after your due date. Women who
had this done were more likely (about 25 percent more) to go into labor
within 2 days. They were less likely to still be pregnant at 41 or 42 weeks.
This procedure even works on women whose cervices are unfavorable
(meaning not dilated or effaced much), which makes them less likely to go
into labor on their own without it.24 There don’t seem to be many
downsides—no increase in C-section, for example, and similar outcomes
for the babies (the only downside identified is that this procedure is painful
for most women).

The Bottom Line

• Tea, oil, sex—all duds at starting labor.

• Acupuncture evidence is mixed.

• Nipple stimulation works, and so does membrane stripping (but don’t do this last one at
home).



PART 5

Labor and Delivery

•  •  •
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The Labor Numbers

ompared to the total pregnancy, labor is quite short. Yet it occupies
an outsize percentage of attention. You can see why, of course.
Labor is definitely the most “medical” part of pregnancy, it

involves a huge number of decisions (by you, and also possibly by your
doctor), and it’s, frankly, a little scary.

Most people have some rough idea of how labor works. If you don’t,
you’ll get it at even the barest-bones prenatal class. Jesse and I went to just
one day of labor “prep” at the hospital where I had Penelope. The summary
of labor was along the lines of: first the baby is inside, then you go into
labor, the cervix opens, and then later the baby is outside. Ta da! There was
also a visual demonstration involving a doll and a turtleneck.

This description is, of course, basically correct. You may feel like it is
enough. One couple in our prenatal class was more concerned with whether
they could get their child’s footprints put directly into their baby book than
with the details of what occurred between “the baby is inside” and “the
baby is outside.” But, as usual, I wanted more details.

Labor occurs in three stages. At the start, your baby is still in the uterus,
and the cervix at the bottom is closed. By the end, both the baby and the
placenta are out, and the uterus is starting to contract back to its normal
size. The timeline above gives a rough sense of the three stages.



The first stage of labor is the dilation part: your cervix goes from closed
to 10 centimeters open. This stage is by far the longest; it can in principle
last for days, and it is itself divided into three parts: early labor, active labor,
and transition. Early labor is the period where you go from a closed cervix
to about 3 centimeters. This stage of labor tends to be comparatively easy,
with mild and fairly infrequent contractions. Many women go through at
least some of this stage of labor over a period of days or even weeks, often
without knowing it.

After this, you move into active labor, which is more intense and
typically not possible to ignore. During this period, the cervix dilates from 3
to 7 centimeters. Active labor can be slow or fast, depending on the woman,
and usually involves more frequent contractions. The final part of the first
stage is called transition, and is the period in which the cervix completes
the dilation from 7 to 10 centimeters. For most women, this is the most
difficult period of labor. Contractions may come every 2 minutes and last
90 seconds, leaving little room to rest between them. On the plus side,
transition tends to be short.

It’s worth noting that the lines between these stages are a bit blurry, and
some OBs prefer simply to separate labor into “early” and “active” labor
(i.e., without making a sharp distinction between active labor and
transition). What does seem to be generally true is that labor gets more
painful as it progresses.

Once you are fully dilated, it’s time for the second stage: pushing. This
tends to be shorter, although there is a lot of variation. It can be as short as a
few minutes (more common for second-or third-time moms) or as long as a
few hours. This stage ends when the baby arrives. You might think that this
means you are done, but after the baby you still have to deliver the placenta.
This typically occurs immediately after the baby, and with all the



excitement and hormones it can be a bit of a blur. It can also be surprisingly
painful—the doctor will sometimes push on your stomach to get the
placenta out—but it’s over quickly.

This is a textbook description of labor—it’s what you’ll see in virtually
every pregnancy book, and it’s what your doctor will tell you. For me, there
were two crucial pieces of information missing. First, I wanted to
understand a bit more about these times. They seemed pretty vague—“a
few hours,” “could be as much as a day,” and so on. I understood that there
was a lot of variation across women, but that didn’t mean I couldn’t learn
more details.

I also wanted to understand the most common complications during
labor. Obviously I knew that things might arise that I wasn’t prepared for,
but I didn’t want to be blindsided by something that I could have seen
coming.

Let’s start with the timing question.
The first part of labor (the 0 to 3ish centimeters) can take a very long

time. There is really no predicting it. Many women dilate to this level over
a period of weeks, often without noticing. There’s no sense worrying about
timing here.

Once you hit active labor—and you’ll know because the contractions
will get more regular, and more painful—the timing is a bit more
predictable (although only a bit). The standard story—the one discussed in
the leading obstetrics textbook, for example—is that labor should progress
at the rate of at least 1 centimeter an hour. Their view is that most women
will go faster than this, and, in fact, you should start to worry if you
progress more slowly. With this kind of timing we would expect active
labor to take 6 hours or less. When I first read this I found it surprising, as
nearly everyone I knew had labor that lasted longer than that.

When I looked into it a bit more, this information started to seem a little
outdated. The source of this figure is a study of 500 women published in
1955.1 There is no particular reason to think that women labor more slowly
now than they did in the 1950s, but the management of labor has changed,
as has our ability to analyze data. Perhaps it is worth revisiting these
numbers?

In fact, in a 2002 paper, researchers in Hawaii did just that, studying the
labors of 1,300 women and updating the earlier conclusions.2 Their findings
were pretty different. These researchers found that during active labor,



women dilate on average about 1 to 2 centimeters per hour (note that this is
the average—the earlier study said that 1 centimeter was the cutoff for
being too slow).

This speeds up as you go forward: the average woman will take almost
6 hours to go from 3 to 7 centimeters, but will go from 7 to 10 centimeters
in 90 minutes or less (this is that transition period). The newer data also
shows that before 7 centimeters, it would not be uncommon for women to
go 2 or even 3 hours without any apparent change in dilation. This may be
helpful to know because going for long periods with no progress can be
frustrating and cause women (and sometimes their doctors) to question
whether the process will ever progress.

The data on timing actually also answered part of my second question
about labor problems. One of the major problems in labor is that the cervix
opens too slowly or not at all. This can lead to a need for various
interventions (Pitocin, for example) and can be an indication for a C-section
if the baby is in distress (for example, if its heart rate is dropping).

The second common labor problem is that women have trouble pushing
the baby out in the second stage of labor. This can happen if the baby is
very large or Mom’s pelvis is very small. It can also happen if Mom is
having trouble with knowing how to push—as it turns out, it can be hard to
figure out what it means to “push” the baby out. Depending on how far
down the baby gets, doctors will sometimes respond to this by performing a
C-section, and sometimes by using medical instruments (forceps or a
vacuum extractor) to pull the baby out.

A third possibility is that the baby might be facing the wrong way. It’s
easier (not easy, just easier) to give birth if the baby is facing toward your
back. If the baby is facing up (sometimes called sunny side), it can be
harder to push her out. Which direction the baby is facing can (and often
does) change during labor, so this is not something you can predict based
on prebirth ultrasounds (although you can see what is going on in an
ultrasound during labor). Often it won’t be clear that this is a concern until
you are actually trying to do it. Again, this can increase the chance of a C-
section.

This is perhaps a good place for a word on C-sections. C-sections are
generally safe, and they are common (about 30 percent of births in the
United States). But OBs generally agree, for good reason, that they are not
the preferred mode of delivery. A C-section is major abdominal surgery.



Recovery varies across women, but is generally slower than after a vaginal
delivery.

At some point I was comparing notes with a friend who had an
emergency C-section when her labor “stalled out.” We were talking about
the first moments home with our babies. She said the first thing she did was
open up the computer and order another changing table, as she wasn’t going
to be able to walk up and down the stairs. The first thing Jesse and I did was
take a walk to the coffee shop. I actually drove us all home from the
hospital. Ultimately, my friend recovered fine, too, but things just moved
along more slowly for her.

Having the option to have a C-section if things go wrong is great; this
has undoubtedly saved countless lives. But it shouldn’t be the first choice
for mode of delivery.

One exception to this, probably, is if your baby is breech. The majority
of babies come out head first; this is the way that birth is designed. In order
for this to happen, of course, they have to be head down at the start of labor.
Saying a baby is breech means he is in some other position. In fact there is a
variety of kinds of breech. Some babies have their butts down and their legs
folded up (in diving this would be called a pike position; for a fetus, it is
referred to as frank breech). Others are cross-legged.

Still others have just one leg hanging down. In this case (called footling
breech), if your water breaks you can sometimes actually feel a foot come
out into your vagina. They told us about this in our birthing class and it,
more than anything else, really freaked Jesse out. (I probably don’t have to
say it, but if this happens to you, call 911 right away.)

Before 36 weeks, your baby being breech is absolutely nothing to worry
about. Babies move around all the time. Even closer to your due date, it is
usually not anything to worry about. Almost all babies will figure out the
right positioning on their own and will rotate. At 28 weeks, perhaps 25
percent of babies are breech; by delivery, it’s only 3 to 4 percent.3 Much of
this rotation occurs before 32 weeks. In one study in Sweden only about 7
percent of babies were still breech by 32 weeks; half of those turned on
their own by delivery.4 If your baby still hasn’t turned around on its own by
37 weeks, there is an option to try to turn the baby manually.

This is called an ECV: external cephalic version. The concept is simple.
They give you some medicine to relax your uterus, and then try to muscle
the baby around by pushing from the outside. Obviously this is all done



with extensive monitoring to make sure the baby is handling it well, and at
a hospital so that if something does go wrong they can deliver right away.
This procedure is successful about half the time, and has limited
complications, although it can be very uncomfortable (you might be offered
an epidural).5

If this doesn’t work and your baby is still breech when you get to labor,
you will almost certainly have a scheduled C-section. This wasn’t always
the case, and it is, in fact, possible to have a breech baby vaginally (this is
especially true for frank breech). But large randomized studies have shown
that vaginal delivery of breech babies is slightly riskier than a planned C-
section. If you are dead set on a vaginal delivery with a breech baby you’ll
likely have to search for a provider who is willing to do it.

The other common cause of a scheduled C-section is if you’ve had one
before. Women who have given birth once by C-section are very often
advised to have future babies the same way. Having a vaginal birth after a
C-section is possible (it’s often called a VBAC, for vaginal birth after
Cesarean) but not usually the default. I had more than one friend ask: is this
recommendation right?

It’s actually a bit hard to know. There are no randomized studies.6 The
best we can do is to compare women who had a C-section and planned a
vaginal birth to women who had a C-section and planned a repeat C-
section. This isn’t perfect—the kind of women who want a VBAC may be
different from those who are happy to have another C-section—but done
right it can be pretty convincing. And studies like this suggest that there are
some increased risks to a VBAC.

In one case, researchers studying women in Australia found that women
who planned a VBAC had more serious infant complications and a greater
likelihood of maternal hemorrhage. Both of these outcomes happened for
about 2.5 percent of the women in the VBAC group versus only about 0.8
percent of the planned C-section group.7 The women in the two groups
looked very similar in many ways—age, race, etc.—so we can have some
confidence that the choice of delivery mode was responsible for the
differences. And this is pretty consistent with other, similar studies.8

Without randomized evidence it’s hard to be rock solid on this, and,
unlike in the breech case, many doctors will be fine with this type of
delivery. Because of the possibility of increased risks, though, you do
probably want a doctor who has experience with this situation so that she’ll



know what to do if things start to go awry. If you do decide to attempt a
vaginal birth, be prepared: about half of attempted VBACs end in a C-
section.

The Bottom Line

• Labor times vary a lot. Average dilation time is 1 to 2 centimeters an hour after active labor
starts.

• There are three major categories of labor problems: (1) dilation is too slow, or stops
altogether; (2) baby gets stuck, and (3) baby is facing the wrong way, making it harder to
push.

• Emergency C-sections are a good option to have, but a C-section should not be your first
choice . . .

• . . .  unless your baby is breech or (probably) if you’ve had a C-section before.



P

19

•  •  •

To Epidural or Not to Epidural?

ain relief during labor has a long history. There is a good reason for
this: childbirth is really painful.

Queen Victoria was among the first women to use anesthesia—in
her case, inhaled chloroform—during the birth of her seventh child in 1853.
She was a huge fan. The use of this type of pain relief spread, although
mostly among upper-class women. In the last century, a form of pain relief
called twilight sleep became more common. Basically, women were given a
combination of morphine and another drug (scopolamine), which caused
them to be more or less asleep during birth. It’s not clear that twilight sleep
actually relieved pain, but it did cause women not to remember the birth.
The idea is that you go to sleep and wake up with a baby.

Local pain relief—of which the epidural is one version—was first used
in the early 1900s; it initially contained cocaine. Modern versions of the
epidural (no cocaine) began to gain in popularity in the 1960s, and today
the vast majority of labor pain relief is of this type. Narcotic pain relief (like
Nubain or Demerol) is occasionally used but much less commonly. This is
for two reasons. First, it doesn’t work as well—it dulls the pain but doesn’t
get rid of it—and second, if it is administered late in labor, it can impact the
baby’s breathing after birth. Narcotics, therefore, tend to be reserved for
early labor pain relief.

You probably have some basic sense of how the epidural works. To
greatly simplify, it numbs your lower half, which includes the uterus area.



Once you’re numb, you may not feel contractions at all—the pain during
the pushing part of labor is also lessened or eliminated.

An epidural is administered during the first stage of labor—the part
where the cervix is dilating. It is sometimes (but not always) turned off
during the pushing, because pushing is often harder if you are completely
numb. The epidural procedure is pretty straightforward: a needle is inserted
into your back, into the membrane that surrounds the spine, and a catheter is
threaded in. Anesthesia is delivered through the catheter. This numbs the
lower half of your body, either partially or fully, depending on the dose. The
procedure itself might sound painful (or just creepy), but they typically give
you a local anesthetic first, and most women don’t have any pain after that.

The epidural is extremely popular: it was used in about two-thirds of
births in the United States in 2008. At the hospital where I had Penelope,
the epidural rate is 90 percent. Before I got pregnant, I expected I would use
an epidural. Frankly, I thought natural childbirth was for hippies who didn’t
believe in medicine (to be fair, that is one group who favors drug-free
childbirth).

In contrast, I love medicine. I’m the first in line to get my kid
vaccinated, and I’m constantly berating my mother about her claim that she
doesn’t “believe” in the flu shot (what would this even mean? I have never
gotten a straight answer). So I figured that I’d do the research and sign up
for the drugs.

Some of what I learned was quite positive for the epidural. There do not
seem to be serious negative impacts on the baby, which was a relief. But, on
the other hand, the evidence convinced me that there is no free lunch for
Mom. I came to conclude that the use of an epidural complicates the
process of birth, and probably makes the recovery a bit harder (on average).
The risks were small, but they were there.

To be clear, there are very good reasons to get the epidural. Well, there
is one particularly good reason. It is really, really good pain relief. This is
probably not a place where we really need randomized trials, but if you
have any doubt, they exist and confirm this claim. In randomized trials,
relative to women who received nonepidural pain relief, women who got an
epidural reported less pain during labor.1 If it works as it should, many
women have virtually no pain during the dilation part of labor. During the
pushing part there is generally some discomfort associated with pressure
more than pain, but clearly less than if you were unmedicated.



Because it limits or eliminates the pain, the epidural can also help you
get some much needed rest. The pushing part of labor is physically taxing
with or without pain relief. Having an epidural can let you sleep for a few
hours of labor, and then be at least slightly better prepared for the most
physical part.

Figuring out the risks (if any) required more research. Natural childbirth
Web sites warned of everything from paralysis to lethargic babies with no
ability to nurse. The childbirth class we took at the hospital mentioned
nothing about risks, emphasizing only the awesome benefits. It turned out
the truth was somewhere in the middle.

This evidence wasn’t as hard to come by as I had expected. There are
many randomized controlled trials that evaluated the impact of epidurals.
The basic design of these studies is very simple. Women entering the study
(either before or during labor) were randomly assigned to have an epidural
or not. As the assignment was random, the two groups of women were
similar in all ways other than the epidural, so researchers could draw
conclusions about the impact of the epidural by comparing them.

You might wonder how they get any women to participate in these
studies, with the risk of not getting into the epidural group looming. The
first answer is that in nearly all these studies, both groups got some kind of
pain relief. The studies typically compared the epidural to a narcotic like
Demerol (not as good as the epidural for pain, but not nothing). As many of
the proposed complications of an epidural are not possible complications of
narcotics, we can use these data to make comparisons between the epidural
and no pain relief.

The second answer is that women were not required to stay in their
assigned group. A lot did not—as many as half of the women in some
studies who were assigned to the nonepidural group ended up getting an
epidural anyway.

For research purposes, the authors of studies like these compared the
women who were assigned to get the epidural to those who were assigned
not to regardless of their eventual behavior. This is called an intent-to-treat
design. In the group assigned an epidural, virtually everyone got one. In the
group not assigned to the epidural, fewer people got them. Because the
epidural was more common in one group than the other, researchers could
draw conclusions about its effect even if some people “cheated” on their
assigned group!



The studies focused on two things: impacts on the baby and impacts on
the mom. It makes sense to start with the baby, as that is almost certainly
your top priority.2

Primary conclusion: from the standpoint of the baby, the epidural
mostly doesn’t matter. Babies who are born to moms who have an epidural
are no more likely to spend time in the NICU, and no more likely to have
low APGAR scores (meaning they are not more likely to be “lethargic,”
which is one concern that is bandied about).

Epidural and Baby

Positive Impacts: None identified (although that’s not the point!)

Negative Impacts: Increased chance of unnecessary antibiotics
No Differences: APGAR score, fetal distress, baby poop before birth, baby time in NICU

One issue that is often discussed but doesn’t have much evidence either
way is breast-feeding success. The most recent meta-analysis of epidural
impacts identified only one randomized controlled trial on breast-feeding;
although that was small, the epidural had no impact on the timing of
lactation. At the very least, we can say there is no affirmative evidence that
nursing is impacted by the epidural.

The one negative consequence of an epidural for the baby is related to a
maternal complication. For some reason (possibly due to the inability to
sweat enough when nerves are blocked), women who get an epidural are
much more likely to run a fever during labor. The fever is a known side
effect of the epidural, but doctors can’t tell if it’s a real fever (due to an
infection) or just a side effect. This leads them to react as if Mom has an
infection, which often means treating the baby with antibiotics.

In one study, 90 percent of babies born to women with a fever during
labor were given antibiotics, versus only 7 percent of babies born to women
without a fever. In the end, none of the babies in either group actually
needed the drugs.3

Unnecessary antibiotics are not ideal, but this is a fairly minor
complication. The bigger risks of the epidural are for Mom. The epidural
changes the labor experience pretty dramatically.



Epidural and Mom

Positive Impacts: Better pain relief
Negative Impacts: Greater use of instruments (forceps or vacuum in delivery), greater use of C-
section for fetal distress, longer pushing time (15 minutes), higher chance of baby facing up at
birth,* greater use of Pitocin in labor, greater chance of low maternal blood pressure, less able
to walk after labor, greater chance of needing a catheter, increased chance of fever during labor

No Differences: Overall C-section rate, length of dilation period of labor, vomiting during labor,
long-term backache
* Only marginally significant

The plus of the epidural is pain relief.
There are a number of negatives. The first among these is an increase in

the use of forceps or a vacuum extractor during delivery. These are both
used to help get the baby out in cases where they seem to be stuck. Forceps
are an older technology—basically, they look like giant salad tongs, and
they lock around the baby’s head to help pull him out. A vacuum extractor
works similarly, but with a suction cup applied to the baby’s head.

These are both quite safe for the baby, which is kind of amazing when
you see them. During the birth of my nephew, my sister-in-law reported that
all it took was just seeing the vacuum extractor for her to finally push him
out (after four hours). But instruments do increase the chance of vaginal
tearing for Mom. They can also lead to some bruising around the baby’s
head, which can look scary but heals quickly.

The epidural seems to lengthen labor just a bit, mainly by lengthening
the pushing stage. It also seems to increase the chance that the baby is born
face up (the “wrong” way). This might be due to the fact that in most cases
once you have the epidural you don’t move around much. Without an
epidural, you want to move around during labor—your body is telling you
to walk, to switch positions, etc. One theory is that this movement is what
helps the baby get into the right position for birth. The lack of movement
with the epidural makes this harder.

The other big concern for many women is that an epidural will increase
the chance of a C-section. The results in the trials for this are ambiguous.
On the one hand, on average the studies here show no impact on the C-
section rate (10.7 percent for those with the epidural versus 9.7 percent for
those without). On the other hand, when we focus on C-sections done for



fetal distress (or perceived fetal distress), 3.5 percent of women with an
epidural have these, versus 2.4 percent without. This would suggest that
emergency C-sections are more likely with epidurals.

On net, these results on C-sections seem mixed and more work likely
needs to be done to understand this link better. One issue is that the C-
section rates in most of these studies are low; in the United States, the
current rate is close to 30 percent. It’s possible that the impact of the
epidural would be different (could be bigger or smaller) in a setting like this
where the overall rate is so high.

The epidural also has a bunch of other effects, ones that you might not
have even thought about. There is an increase in the use of Pitocin to get
labor going. This is true almost by definition because when you get an
epidural it slows down contractions. Pitocin is needed to speed them up
again. It also increases the chance of low blood pressure (for Mom) and the
need for a catheter. This last one might seem like a big deal, but it’s not
really: usually the catheter goes in after the epidural and comes out before
the epidural is turned off, so you might not even notice.

A final risk is the inability to walk until the epidural wears off. This
seems minor—I mean, where are you going?—but I did hear of someone
who got out of bed to pick up the baby, didn’t realize she was numb, and
broke her toe. In truth, this is probably not a common complication.

Of course, there are many things that the epidural doesn’t affect,
including some you might have been worried about. The first stage of labor
(up to the pushing part) is a similar length for those with and without an
epidural. Use of an epidural doesn’t seem to increase the risk of a long-term
backache, which is a possible concern because it’s injected near the spine.

There is one final issue that is not included in the preceding lists and
that is the postdural puncture headache. Done correctly, the epidural needle
goes into the membrane around your spine, not into the spinal fluid itself.
Of course, these are right next to each other, and it’s possible to accidentally
go into the spinal fluid. If this happens, it’s called a wet tap, and you have
about a 40 percent chance of developing a postdural puncture headache in
the few days after labor. Basically, it’s a really, really terrible headache
lasting for several days.

This wet tap is reasonably common: about 1 in 200 procedures, even at
a good hospital.4 It’s much more common if you have a doctor who hasn’t



done many procedures before, so you definitely want to check that you are
not getting some resident who’s trying his first epidural.

At some point after reading all this, I started to think that the epidural
wasn’t for me. Jesse was initially skeptical. “It’s up to you,” he told me,
before pointing out that if it were him he’d hook up to the drugs around 36
weeks just so he didn’t run the risk of any labor pain.

I didn’t really need him on board (I mean, if he opposed the plan that
would be a problem, but I didn’t need him to be excited). But I thought it
would help. If there was any doctor pressure, I knew I wouldn’t be in a
position to advocate for myself, and I wanted him there to do it. So I
collected the studies and e-mailed a report.

He wrote back:

It seems crystal clear that epidural lengthens labor, increases fever
risk and worsens fetal position, very likely that it increases
instrumentation and probably that it increases C-section.

It’s harder for me to judge the headache issue without more
hospital-specific information, but I agree it doesn’t help the case.

Shortly after this e-mail we went to our one-day birthing class at the
hospital. During lunch, over sandwiches and shortbread cookies at Au Bon
Pain, we talked about this decision. We agreed that if there were any real
risks to the baby, that would make the decision easy, but in truth, there just
didn’t seem to be any concrete demonstration of that. Despite the various
Internet warnings about how this would impede my ability to nurse or to
bond with Penelope, the evidence just wasn’t there.

This meant the choice was really about me. I’d summarize it as: harder
labor versus easier recovery. Jesse put his hands up—this really wasn’t his
decision. He could see, from an evidence-driven standpoint, why I might
choose not to do it. But if it were him, he’d still do it for sure.

In the end, I decided against it—or, at least, I’d try to go without it. This
isn’t an especially common decision, and some people definitely thought I
was crazy. My mother, who had three children in a period when epidurals
were not widely used, was especially incredulous. “They have drugs now!”
she kept telling me, before launching into a description of her 96-hour
unmedicated labor with me, which concluded with (in her telling) four
orderlies pushing down on her stomach to get me out.



If given the choice, Mom definitely would have gone with the epidural.
For me, it worked out not to. Although the truth is that if I had had my
mother’s labor experience, I bet I would have gotten it. I was lucky enough
that things went pretty smoothly, and quickly (more on that later). This isn’t
to say it was easy—two hours of pushing was no joke—but I didn’t have a
lot of second thoughts.

And as difficult as it was, I was right about the recovery. I was up and
walking 45 minutes later and I felt great(ish). In economics we say talk is
cheap—you can only really figure out what people like by their actions. So
what you should really ask is whether I did it again for the second kid. The
answer is yes.

There are some pregnancy decisions where I’d look at the evidence and
think, Boy, someone would be crazy to do this differently. This was not one
of those times. It’s easy for me to see the case for the epidural. Most women
I know had one, and more or less all of them thought that was the right
decision. Jane had her son just a few months after Penelope was born. She
had read all of my evidence by then, and we’d talked through this a number
of times. She was pretty clear at the outset: she saw the risks, she thought
about them, but they seemed small and outweighed by the benefits.

In the end, our labor experiences were very similar, minus the pain: 12
hours of labor, no instruments or a C-section, easy recovery, and healthy
babies. In fact, I pushed for 2 hours and she for only 30 minutes, exactly the
opposite of the effect of the epidural in randomized trials. We talked on the
phone the day after her son was born and she told me I was crazy not to
have the drugs, and that she was happy to contribute a proepidural
testimonial to this book.

Same evidence, two different decisions, two happy moms. Knowing
what the evidence says doesn’t make the decision for you. It just lets you
make the decision in an informed way. The only mistake would be to decide
one way or the other without thinking. When women report regretting this
decision, it is almost always because they felt they were bullied into what
their doctor wanted, rather than what they wanted. You’re the one pushing
the baby out. It’s your choice to make.

Natural Pain Relief



If you decide to go (or try) the nonepidural route, there are various forms of
natural pain relief. Most of these involve breathing or some kind of
visualization—Lamaze, the Bradley Method, Hypnobabies. For the most
part, evidence on these is thin for the simple reason that the kind of women
who invest in learning these techniques are particularly committed to
natural childbirth. It certainly will not hurt you to learn breathing, and it
may well be effective; we just can’t say based on data.

One natural form of pain relief that does have some randomized
evidence is aromatherapy. It appears to have no impact on anything.5 This is
not a surprise to me. I can assure you that if you are laboring without drugs,
you are not going to care what type of scented candles are in the room.

On the flip side, there is a bit of evidence that acupuncture can have an
influence here. A few studies have found that acupuncture during labor
improves pain management and reduces the use of other drugs.6 But caution
is warranted: the studies are small, and the evidence is somewhat mixed.7
It’s probably not relevant in any case; most hospitals do not have an
acupuncturist on staff.

The Bottom Line

• Epidural is very effective pain relief.

• But it increases the chance of some complications for the mother.
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Beyond Pain Relief

he decision not to have the epidural led me to wonder about
everything else. The epidural is increasingly standard practice
during labor—if I didn’t want that, were there other standard things

I didn’t want?
One thing I quickly realized was that, by and large, women who want to

avoid the epidural also want to avoid any other medical intervention. The
natural childbirth community is negative on basically any medical
interventions during labor—the epidural, yes, but also any other drugs
during or after labor, fetal monitoring, any movement restrictions, and so
on.

The world really seems to contain two groups: those who would like to
avoid any medical interventions, and those who embrace whatever is the
standard birth practice. I had a strong instinct to want to align completely
with one group or the other—I think this must reflect some basic human
desire for group identity—but I didn’t want to do this blindly. I wanted to
do it with evidence.

Ultimately, I came to think there was some intermediate path. There
were times when I definitely agreed with the natural childbirth group—for
example, on the topic of episiotomy—but others when I didn’t—for
example, Pitocin after birth.

I really only got into this because I was planning not to have the
epidural, but in the end I came away thinking it was a shame that people



seemed to bifurcate so completely. For the most part, the other choices I
made about birth were pretty unrelated to pain medication. A routine
episiotomy is a bad idea, and that’s true with an epidural or not.

In the service of this, I also came to think a birth plan was a good idea.
Ours was a bullet-pointed list (with references, naturally). Of course, the
name “birth plan” is silly. Once you have been through labor, the idea that
you might have planned for it is laughable. Before Penelope was born I
talked with a friend who already had two kids who said the plan should be
labor for one hour, no pain, baby slides right out. I mean, as long as you’re
making a plan, why not go for optimism?

OBs and labor-and-delivery nurses also tend to be a little resistant to
birth plans, for some of the same reasons. They worry that if you aren’t
flexible, they won’t have the freedom to make decisions that might be
necessary in the moment. Also, having seen childbirth before, many doctors
are appropriately skeptical of birth plans with details like, “I want
‘Somewhere Over the Rainbow’ to be playing when the baby is crowning.”

But having thought about some of these decisions before labor actually
starts is almost certainly a good idea. Writing them down gives you (or at
least gave me) something concrete to discuss with the doctor. If you do this
far enough in advance, you can ideally have that conversation in a quiet
moment at 36 weeks pregnant, rather than between contractions.

The Birth Plan

I really wanted to avoid an induction. In the end, I was probably more
worried about this than was necessary. My major concern was that the
stronger contractions that come with Pitocin would make it harder or
impossible to go without the epidural. I prepared as well as I could to avoid
induction for reasons like low fluid or an unresponsive non-stress test. I was
prepared to push my doctor to 42 weeks if Penelope was doing well.

The other major reason for an induction (other than real risk to the
mother or baby, for which I would of course have acquiesced immediately)
is if your water breaks before labor. Television would have you believe that
most women start labor with their water breaking. This is wrong. In fact,



less than 10 percent of women have their water break before labor. For most
women it doesn’t happen until quite late in the process.

If your water does break first, you’ll often go into labor right away or
within an hour or two. With her first child, my friend Heather described an
experience where her water broke, and then 30 seconds later she was in
such intense pain that she couldn’t speak. This is atypical (her daughter was
born just 4 hours later—lightning-fast in first-baby terms), but the vast
majority of women are in labor within 12 hours of their water breaking.

But if you’re not one of these women, standard practice is to induce
labor. Most doctors will strongly encourage this. Their big concern is with
infection. The water (the fluid in the amniotic sac) protects the baby from
exposure to the outside world. Once that protection is gone, you and the
baby are subject to infection.

Given my fear of induction, when I went looking for evidence on this I
secretly hoped that I’d find that this wasn’t a good policy—that infection
was no more likely for women who waited to go into labor on their own. In
fact, that wasn’t what I found: the evidence does seem to support the
standard policy.

The one large randomized trial compared a policy of inducing within 12
hours of water breaking to a policy of letting women wait up to 4 days. The
study found no difference in C-section rates and no difference in outcomes
for babies. However, there was a large difference in maternal infection
rates.1 These rates tend to be increased when doctors do vaginal exams
(more opportunity for bacteria to get in), so they are usually best to avoid in
this situation.

I concluded that from the standpoint of Penelope’s health, it probably
didn’t matter much. For my own health, though, inducing soon after my
water broke was probably a good idea. Soon in this case means within 12
hours or so. There is no need to frantically hail a taxi, but if this happened
to us, the plan was for us to make our way to the hospital in the not-too-
distant future. In the end, this didn’t come up.

Oster Birth Plan, Bullet Point 1:

• If water breaks before contractions start, our preference is to wait 12 hours and induce if
labor has not started. Unless necessary, digital vaginal exams should be avoided during this
period.



After induction, my second big fear was not being able to drink water
during labor. I was under the impression that ice chips were the only
available sustenance in the delivery room—no water, never mind snacks. I
probably also learned this from television. It terrified me. Even during
normal times, I drink a somewhat disturbing amount of water. Now I was
going to engage in the most physically demanding task of my life, and I was
going to do it with just some chips of ice?!

Television is again somewhat apocryphal: some (although not all)
doctors will let you have water. But in many cases this is all you are
supposed to have. My doctor told me, “You better eat something before you
come in, because once you are here we won’t let you have anything.” I
can’t put my finger on it, but there seems to be something odd about that
statement.

So, what is the logic? The basic fear is gastric aspiration, and it’s
related to why you shouldn’t eat, in general, before any operation. If you are
under general anesthesia and you vomit, it is possible to inhale your
stomach contents into the lungs and suffocate. Pregnant women may be at
more risk than the general population for this. In general, this definitely is
dangerous, but you might be wondering why this is an issue in labor. Even
if you have a C-section, aren’t you usually awake? So wouldn’t you know if
you were vomiting? Is this still an issue?

To figure out the origin of this restriction, we actually have to go back
to a time (the first half of the twentieth century) when C-sections were
typically performed under a general anesthetic. The source of the ban on
food during labor is a 1946 paper in the American Journal of Obstetrics and
Gynecology. The authors reported that of 44,016 pregnancies at the Lying-
In Hospital in New York from 1932 to 1945, there were 66 incidents of
gastric aspiration and 2 deaths from suffocation. The authors suggested
withholding food during labor.2

Fast-forward 64 years: a lot has changed about labor and medical
practice in general. C-sections are now performed with local anesthesia 90
percent of the time, so you are typically not asleep. Moreover, even if you
are under general anesthesia, our understanding of how that works has
improved a lot. The estimated risk of maternal death from aspiration is 2 in
10 million births, or 0.0002 percent.3 Yes, maternal mortality is terrifying.
But to put this in perspective: this cause accounts for only 0.2 percent of



maternal deaths in the United States, mostly among very high-risk women.
The perhaps scary truth is that you’re more likely to die in a car accident on
the way to the hospital than from this cause.

In a review article from 2009, researchers looked at almost 12,000
women who ate and drank what they wanted during labor. Even though
some of these women did need emergency C-sections (one of the few times
when you might be under a general anesthesia), there were no problems
reported associated with aspiration. This is true even for the 22 percent of
women who ate solid food.4

And yet the ban on food remains. This is despite the fact that having
some calories during labor seems to help women keep up their energy.5

To summarize: it’s unlikely that you’ll be under general anesthesia
during labor, even if you have a C-section. And if that did happen, the risk
of aspiration is vanishingly small. I certainly felt fine with the idea of eating
during labor.

I went into labor midday on my due date. I had a small lunch, some
yogurt and fruit, before I realized that all that regular cramping meant
something. Jesse came home in the middle of the afternoon and decided we
needed something more substantial. I got myself an egg and cheese bagel,
which I highly recommend as a prelabor meal. My mother recalls having a
ham sandwich, which she also reports is a good option.

It was good that I ate at home, because even my relatively lenient OB
practice wasn’t into the idea of solid foods in the delivery room. This is
common: birthing centers might be different, but most hospitals will not
allow you to bring much in the way of snacks.

A good alternative, one that we used, is sports drinks and clear juices
(I’ll never look at yellow Gatorade the same way again). Research shows
these to have a similar upside in terms of energy, and none of the (claimed)
risks.6 And many more doctors and hospitals are comfortable with this idea;
the risk of complications from aspiration are all due to solid foods. It’s still
worth talking this through with your doctor. If he subscribes to the ice-
chips-only rule, there may be little you can do (short of switching hospitals
or sneaking drinks in!).

Planning for juice or sports drinks may be a good idea for another
reason: once labor gets going, you probably are not going to feel like eating.
Marathon runners don’t typically stop for a ham sandwich, and you
probably won’t want to take a break for one either. When I was about 7



centimeters dilated, Jesse decided he needed a snack. Fortunately for him,
to get to the minimum on the bagel delivery, we had bought some extra
bagel sandwiches. He took one out: cream cheese, lox, and red onions. It
took all my strength to order him out of the room immediately. I was
decidedly not sorry that the doctor wouldn’t let me share.

Oster Birth Plan, Bullet Point 2:

• I will be drinking water and clear fluids during labor.

When Jesse left me to have his snack, he wasn’t totally abandoning me.
We had brought along a secret weapon: our doula, Melina. I was the one
who pushed the doula idea in the first place. Jesse was, again, initially
skeptical, but I was the final decision maker in the case of labor. After it
was over, we both agreed that having Melina with us was by far the best
decision we (I!) made.

My doctor was great, it was mostly nice to have Jesse there (minus the
smelly bagel), but at the end of the day I’m convinced that Melina’s
presence was the reason everything went so smoothly.

I’m not sure I can articulate quite why this was. I can, of course, say
what she actually did—she arrived at our house as labor was getting more
intense, stayed with us at home, and then came to the hospital with us and
stayed until Penelope arrived. She did some back massage during early
contractions, and encouraged me to switch positions when I was getting too
comfortable (she actually used that phrase once—“You are getting too
comfortable on this birthing ball; you need to lie on your side so the
contractions are more intense”). But I’m guessing the bigger benefit was
just having someone who knew what was going on and who was calm and
relaxed.

In fact, this wasn’t just my experience. Several randomized controlled
trials have suggested that doulas have a large impact on birth outcomes. In
one study, couples were randomly assigned to have a doula or not, starting
at hospital admission.7 Women with a doula were half as likely to have a C-
section (13 percent versus 25 percent) and less likely to use an epidural (64
percent versus 76 percent).



An older study, published in 1991, showed similar impacts. Women in
this study were randomly assigned to have either a supportive doula or an
observer in the room who did not help. Women with a doula were less than
half as likely to have an epidural, had shorter labor, were about half as
likely to have a C-section, and were half as likely to have forceps used in
delivery.8 Remember that these women were randomly assigned, so this
isn’t subject to the obvious concern that the kind of people who want a
doula are the kind of people who especially want natural childbirth.

One interesting thing to note here: many people think a doula is helpful
only for people who are trying to go without the epidural. These studies
suggest that this is not the case. The C-section rates were lower even among
women who used an epidural.

When my daughter finally emerged (after 2 hours of pushing!), Melina
was the one who cut the cord (Jesse was afraid he’d mess it up). She stuck
around for a while, helped me try to figure out breast-feeding, and finally
ran off to another birth. She came by the house a few days later to check on
us, another nice feature of many doula arrangements, and was able to
confirm that Penelope was actually swallowing when she nursed (I don’t
know why it was so hard for me to figure this out). One of my biggest fears
is that if we have another child, Melina will have moved away or decided
she doesn’t want a job that requires her to stay up all night. I’m not sure I
could do it without her.

Oster Birth Plan, Bullet Point 3:

• Our doula, Melina, will be with us during labor.

If your plan is to avoid the epidural, they tell you to stay home as long
as possible. Home tends to be more comfortable, and once you’re in the
hospital and they start offering you the drugs, people tend to take them. We
stuck around in the house until midnight, at which point I’d been in “real”
labor for 4 or 5 hours and the contractions were 3 minutes apart and lasting
1 minute. The natural childbirth books tell you that the time to go to the
hospital is when you can’t smile in the picture you take on your way out the
door. Sounds about right.



Our hospital is about 20 minutes away, and Jesse claims I was backseat
driving the whole way. (What can I say? Sometimes he needs advice!)
When we got there, as at most hospitals, the first thing they did was hook
me up to a fetal monitor. This is the same machine used for the non-stress
test described earlier. Usually there are two belts that go around your belly
and provide continuous data on the fetal heart rate.

At many hospitals, this isn’t optional: you will be hooked up to some
form of this monitor the entire time you are in labor (this is true regardless
of whether you have an epidural). Sometimes you’ll have the option for a
portable monitor so you can walk around. If the doctor can’t get a good read
on the external monitor, they often use an internal monitor. This is threaded
up through the cervix and screwed into the baby’s scalp. Yes, you read that
correctly.

The point of the monitor is to let the doctor see if the baby is in distress.
It records the heart rate and lets doctors see how much it dips down during
contractions. If it drops too much, they’ll give you oxygen, perhaps try to
get things moving faster, or (in the extreme) do a C-section. This type of
fetal monitoring has become close to universal in the United States: in
2002, 85 percent of women had this during labor.

I have a lot of personal animosity about this monitoring. When we first
arrived at the hospital, they left me immobile on this thing for about 40
minutes in triage. Laboring on your back has got to be among the least
comfortable positions—my contractions slowed down, and I got cranky.
Jesse was furious—he was about to, in his words, “Go Brooklyn” on them
when they finally came in to move me upstairs.

Once I was in the actual delivery room they gave me a portable monitor,
which in principle allowed me to move around, but this wasn’t much better.
When I moved around (presumably the point of the monitor being
portable!), the straps moved around also. This meant that about every other
contraction, the monitor stopped recording the baby. This caused two
problems. First, I freaked out. Second, it meant that as I was trying to work
through the contraction, the nurse was fiddling around with the straps.
Melina finally told them they’d better turn the volume down or she was
taking it off.

But let’s not have my personal feelings get in the way. Evidence-based
decision making is not assisted by personal animosity. And the principle
sounds good: shouldn’t it be beneficial for the doctor to know what is going



on with the baby at all times? They should be able to identify babies who
are in trouble further in advance, leading to better outcomes for both Mom
and baby. That’s the theory, anyway.

The reality is a bit different. In a 2006 review article, researchers
compared continuous monitoring, where you are hooked up to the machine
all the time, to intermittent or occasional listening. Intermittent listening is
typically done with a stethoscope or a fetal Doppler (like the one they use in
your doctor’s office at your normal prenatal visits). Every little while (20
minutes, an hour, etc.) the doctor or nurse checks the baby’s heartbeat. The
advantage of the continuous monitoring, in principle, is that it might
identify babies who are in trouble more quickly, because it’s measuring the
heart rate all the time.

The review article found that women who underwent continuous
monitoring were much more likely to have interventions. They were 1.6
times as likely to have a C-section. If you focus in particular on C-sections
that were done because of a concern about the heart rate, you find that
women with continuous monitoring were 2.4 times as likely to have a C-
section for this particular reason. Use of instruments (forceps or a vacuum)
was also more likely for women with continuous monitoring.9

In principle, this outcome could be good or bad. If the continuous
monitoring is doing a better job of identifying babies at risk, then that’s a
good thing. If so, we’d expect the baby health outcomes to be better with
continuous monitoring. This is not the case. There was no difference across
babies in APGAR scores, admissions to the NICU, length of time spent in
the NICU, or fetal death. The one place that researchers found a difference
was in neonatal seizures—these were more likely in the group without
continuous monitoring—but they occurred in only 7 of 32,000 births, so the
overall risk level is very low.

Based on this evidence, both this review and the most commonly used
OB textbook suggest that continuous monitoring isn’t necessary or even a
very good idea for most women. It seems like what is happening is that
doctors overreact to patterns they see in the heart rate when the baby is not
actually in distress. It’s almost as if there is too much information. You
might imagine that every baby, no matter how well the birth is going, has a
few moments when her heart rate dips. If you aren’t watching all the time,
you don’t see this, and that’s fine. If you are watching, you conclude
something is wrong, and it’s off to the OR.



Despite the evidence, and the fact that the American Congress of
Obstetricians and Gynecologists doesn’t recommend this for low-risk
pregnancies, this type of monitoring is increasingly nonnegotiable at many
hospitals. I certainly wasn’t able to talk my way out of it even though my
hospital was fairly progressive. It’s worth asking whether your OB is okay
with intermittent monitoring, where you are hooked up to the machine for
10 or 20 minutes every hour but free to move around the rest of the time.
This is a bit more invasive than listening to the baby with a Doppler, but it
may give you more freedom and let you avoid some of the negative
outcomes of continuous monitoring.

Oster Birth Plan, Bullet Point 4:

• Intermittent (ideal) or mobile fetal monitoring

My labor was pretty close to textbook. I was 5 centimeters dilated when
I arrived at the hospital, 4 hours later I was fully dilated, and 2 hours after
that Penelope was here. If you’re doing the division, you’ll see that is a bit
faster than 1 centimeter an hour. That’s right around what the old “standard”
labor curve would view as the slow end of normal. As I said before, that is
pretty outdated, and many labors go more slowly, or at least more fitfully,
than that. That is fine, normal.

But if your labor is going really slowly, and really has stalled, there are
two common interventions. One is to use Pitocin, the same drug you would
use to induce labor in the first place. This speeds up the frequency and
intensity of contractions, which moves labor along. The second is to break
your water if it hasn’t already broken—sometimes called an amniotomy.
This is done with a device that looks very much like a crochet hook. Like
the Pitocin, this tends to speed things up.

Evidence suggests that either or both of these interventions (sometimes
they are done together) will speed up labor, and they do not generally have
other complications (no changes in C-section rates, or bad outcomes for the
baby).10 Doctors will often do the amniotomy first, as your water is going
to break sometime anyway, and move to drugs if that isn’t successful.

I actually did have a version of this. Near the end of labor, I was about
9.5 centimeters dilated and the OB pointed out that my water wasn’t fully



broken. She said if they went ahead and broke it the rest of the way, I would
be fully dilated and ready to go. This was fine with us—it was in the birth
plan—and I was glad we had thought about it in advance, as I wasn’t in my
most rational decision-making place at that point.

Something I didn’t realize before labor is that your doctor is actually not
there most of the time. For hours it was just Jesse, me, Melina, and Nurse
Tera. I’ve been told that if I had had the epidural, the nurse wouldn’t even
have been there most of the time. The doctor swoops in when you are ready
to push. She will basically take over at that point.

Usually everything goes fine, but this is the part of labor when the
physical doctor skills can really come in handy. The big concern here is that
the baby will get stuck. Until you try it, it’s hard to know how things are
going to work out. It’s difficult to visualize the size of Mom’s pelvis
(contrary to what I thought, having observably good “birthing hips” doesn’t
really relate), and ultrasound estimates of the baby’s size are often
misleading.

Oster Birth Plan, Bullet Point 5:

• If labor progression is slow during active labor, our preference for augmentation is (in this
order): (1) amniotomy (breaking water) and (2) Pitocin.

Most babies don’t actually get stuck, but it is very common for women,
especially with their first baby, to have some vaginal tearing. At some point,
doctors got the (I guess not crazy) idea that babies would be less likely to be
stuck, and there would be less tearing, if they just widened the opening a
little bit. This led to adoption of a procedure called an episiotomy.

The idea is simple: the doctor cuts an incision in the perineum (the area
between your vagina and anus) to make it easier for the baby to come out.
This was also supposed to make it easier to fix: a clean cut can be stitched
more easily than a tear. This procedure used to be extremely common: it
was used in about 60 percent of births in the United States in 1979.

But even as this procedure was in wide usage, people wondered: was
this really such a great idea? Think about trying to tear a piece of fabric in
half. You’ll find that you have a much easier time doing that if you start by
cutting it a bit. But by the same logic, maybe you could actually make



things worse by cutting the vagina before the baby came out. As it turns
out, these concerns are well placed: most of the time an episiotomy does
more harm than good.

The sanity of this intervention has been tested in a number of
randomized trials.11 The trials typically compare two policies: one in which
doctors perform episiotomies as a routine matter for almost everyone,
versus a policy in which they do so only if they feel it is absolutely
necessary. In a review of these trials, this difference in policies makes a big
difference: 72 percent of women in the “routine” group had an episiotomy,
versus only 27 percent in the “only if absolutely necessary” group.

Outcomes in these trials were worse for the routine episiotomy group.
This group was more likely to have an injury to their perineum, more likely
to need stitches, and (in one small study) had more blood loss. They also
had more pain at the time of leaving the hospital and more complications
with healing. One argument often made in favor of routine episiotomy is
that it prevents really bad tearing. However, these studies showed no
differences in the frequency of severe trauma in the two groups.

The one outcome that favored the routine episiotomy group was injury
toward the front of the vagina, which makes sense because the episiotomy
makes it more likely that any tearing will happen toward the back.
However, the outcomes on healing, infection, and blood loss suggest that
the increased risk of this type of trauma is strongly outweighed by the
decrease in risk of other injury.

Fortunately, likely as a result of this strong evidence against routine use
of this procedure, episiotomies have dropped from around 60 percent in
1979 to only about 25 percent by 2004.12 We put this in the birth plan just
as a precaution, but we also made sure to discuss it with the OB before
labor. If she had said anything about doing this in a routine way, I would
have run in the other direction. There is no reason for this to be done
routinely, and if your OB feels differently, I might look for one who has
read the medical literature in the last twenty years!

Oster Birth Plan, Bullet Point 6:

• No routine episiotomy



Up to this point, for the most part I found myself nodding right along
with natural childbirth people. I had a lot of skepticism about the fetal
monitoring, the snack restrictions, the episiotomy. But one place where I
really broke with the whole no-drug camp was in the question of Pitocin
after birth.

Significant blood loss after birth is one of the most common
complications of delivery; in the developing world, it is a common cause or
contributor to maternal mortality. In the developed world, better medical
technologies make the mortality risks vastly lower, but significant blood
loss still requires treatment. It has long been known that drugs that cause
uterine contractions (like Pitocin) can be used to stop blood loss once it
starts, but more recently, randomized trials have noted that using these
drugs before any blood loss occurs can dramatically decrease the risk of this
complication.13

This is perhaps not surprising, as Pitocin is the synthetic form of
oxytocin, the hormone that is released when you start breast-feeding.
Presumably, evolution designed the system this way for a reason: you have
the baby, and when you start nursing you get a surge of hormones to help
your uterus contract and prevent bleeding. The natural system is great, but
the synthetic form of the hormone also helps.

There are some risks associated with this intervention. The same
randomized trials that show decreases in hemorrhage also show increases in
blood pressure (for Mom), more pain after birth, and more vomiting. These
are good to know about, although I would guess they probably won’t
change your ultimate thinking on this, and they certainly didn’t change
mine.14

If you have had an IV, you probably won’t even notice this being
administered: the doctor will just stick it in the IV and that’ll be the end of
it. When I had Penelope, however, my IV came out during the pushing, so
they had to give me a shot to the leg. This resulted in the worst leg cramp
I’ve ever had. It’s a testament to how quickly you forget the pain of labor
that I remember this as the worst part of the whole thing. Jesse assures me it
was definitely not the worst.

Oster Birth Plan, Bullet Point 7:



• Pitocin in the third stage is fine if necessary/recommended.

A final word. Mostly, childbirth doesn’t go quite like you expect it to. I
was told that labor would start with contractions 5 to 10 minutes apart and
gradually get closer. Instead, they started 2 minutes apart and stayed that
way for 12 hours. I expected to push for 20 to 30 minutes—an hour at the
absolute most!—but found myself still pushing 2 hours in. One friend went
to her OB at 39 weeks only to be told that her fluid was low and her baby
was breech and she needed an immediate C-section. Another spent 5 hours
moving from 5 to 6 centimeters, finally got an epidural, and was fully
dilated and pushing 45 minutes later.

There are just too many possibilities to have any real plan. The best you
can do is have some idea of what’s coming, and think through the most
likely scenarios. Be prepared, but don’t be committed. In the end, maybe
something will happen you aren’t expecting, and you’ll have to go with
that. You can’t prepare for everything.

At the end of the day, it really doesn’t matter where she comes out of,
what drugs you did or didn’t have, what procedures were or were not done.
Birth plan, shmirth plan. What matters is that she is a person, and she’s
yours.

The Bottom Line

• Broken water: Induce if labor doesn’t start on its own within 12 hours.

• Eating and drinking during labor: Probably should be allowed, although most hospitals still
will not let you have solid foods, and you probably aren’t going to want them anyway. Do
bring some Gatorade to keep your energy up.

• Doula: Having a doula decreases the chance of a C-section and of using an epidural.
Recommended.

• Continuous fetal monitoring: There’s no evidence it’s effective. If intermittent monitoring is
available, do that.

• Labor augmentation: Labor can progress slowly, and does for many women. The 1-
centimeter-per-hour rule is probably a bit optimistic. But there are limited downsides to
augmentation; both breaking the water and use of Pitocin tend to speed up labor without
increasing C-section rates or other complications.

• Episiotomy: Not a good idea.



• Pitocin after birth: Useful in preventing postpartum hemorrhage. Recommended.
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The Aftermath

he moments of Penelope’s arrival were a blur. There was a flurry of
activity. Penelope had her hand up by her face during the birth
(apparently this is why it took so long to push). The doctor pulled

her halfway out and whipped her arm around (Jesse describes it as: “She
took the arm off, turned the baby around, and put it back on”). She was out.
They dropped her on top of me, suctioned her mouth, and she started to
yell. They cut the cord. They wrapped her in something and I held her.

The whole process is a bit abrupt and overwhelming: all of a sudden
there is another person there. When Penelope arrived, Jesse and I both
cried. But this isn’t the only possible reaction. One father I know was so
overwhelmed holding his son for the first time, he started listing all the state
capitals.

Once you hold the baby a bit (or your partner does, if you have had a C-
section), they’ll take her to the other side of the room—for weight,
measurement, footprints, and so on. Of course this is all only the beginning
of the decisions you’ll have to make. Circumcision, breast-feeding—
whether to do it and for how long—sleep training, vaccinations, day care
versus nanny, and on and on. Jesse keeps pointing out that eventually we’ll
have to figure out who will teach Penelope to drive (it will be me; he is a
terrible driver). For the most part, these are left for another day. But there
are a few things that happen in the delivery room—decisions you’ll have to
make before you have the baby.



Delayed Cord Clamping

I will admit that I hadn’t even heard of this until our doula mentioned that
we might want to think about it. When I did a little more research, it seemed
to come up in natural childbirth circles. Then, when Penelope was about
seven months old, the Economist published an article about it. I guess that’s
how you know the idea has entered the mainstream.

The idea is that rather than cutting the cord right away, you should wait,
usually just a couple of minutes, so that the baby can “reabsorb” some of
the blood from the placenta. The natural childbirth view is that it’s artificial
to cut the cord right away: traditionally the baby would have been placed on
the mother first.

When I looked into it a bit more, I found that whether this is a good idea
depends on the baby’s prematurity, and the conditions into which he is born.
For premature infants (those born before 37 weeks of pregnancy), delayed
cord clamping seems to be a good idea.1 It roughly halves the need for a
blood transfusion for anemia, and has an even bigger effect on the need for
blood transfusions for low blood pressure. Basically, it seems like preterm
babies need more blood, and this is an easy, natural way to get it to them.

For babies born full term, the evidence is more mixed, but increasingly
it also seems to favor delayed clamping.2 On the plus side, just as with
preterm infants, delayed clamping is associated with higher iron levels (less
anemia) that persist for at least 6 months. On the negative side, some
studies (although not all) have shown that delayed clamping is associated
with a 40 percent increase in the risk of somewhat serious jaundice. This all
makes sense: jaundice happens when the baby is a little slow to get rid of
bilirubin, a byproduct of red blood cells. When the baby gets more blood
from the cord, this problem gets worse while the anemia problem improves.
In the preterm infant, the need for blood is greater, so you get the positives
without the negative.

This is where the location of birth matters. Anemia is not very common
in the United States because our nutrition is fairly good. This means that
delayed clamping is perhaps less beneficial. In the developing world,
anemia is much more common, and the benefits likely outweigh the risks.
The ultimate question for you is whether you are worried more about
anemia or more about jaundice. We are lucky that in the United States both



conditions are extremely treatable, so you’re unlikely to make a big mistake
either way.

Vitamin K Shots

It is standard to give babies vitamin K supplementation within the first
hours after birth. The purpose is to prevent bleeding disorders. A deficiency
of vitamin K can cause unexpected bleeding in up to 1.5 percent of babies
in the first week of life (the bleeding could come from the umbilical area,
be prompted by a needle stick, or be internal). It can also cause bleeding
later, between 2 and 12 weeks of age. Although it’s rare (perhaps 1 in
10,000 babies), this second manifestation is much worse: it often causes
severe neurological damage or death.

Supplementation with vitamin K is very good at preventing this. It’s
typically given through a shot, although it can also be given orally.
Evidence suggests that both are effective, but the oral dosing slightly less
so.3 Vitamin K supplementation has been standard since the 1960s. Unless
you ask about it, you probably will not even know the doctor is doing it;
it’ll just be one of the several things they do when they are cleaning up the
baby.

Despite the fact that it’s standard, this shot is not free of controversy. In
the early 1990s, several studies from the United Kingdom suggested that
these shots might be linked to an increased risk of childhood cancer. In one
study, researchers compared 33 children who developed cancer before age
ten to 99 children who did not. They looked at many factors and found that
vitamin K shots were one thing that was more common among the children
with cancer.4

The same researchers followed up with a slightly larger study (195
children with cancer) and again found that vitamin K shots were more
common among the children with cancer than those who were not sick.5
The authors argued that, in particular, vitamin K shots were associated with
cancer, while vitamin K given orally seemed to make no difference.

Although this may give you pause, further work has not provided
support for this claim. For one thing, other researchers pointed out that
because childhood cancer is, mercifully, rare, if there was any connection



between vitamin K and cancer, we would expect to see huge increases in
childhood cancers after these shots became standard in the 1960s, and we
do not.6 Further, attempts to replicate the study by other researchers have
not shown similar results.7

The American Academy of Pediatrics responded to this controversy in
2003 with a review of the debate and reaffirmed their position that vitamin
K shots should be standard. They argued that the benefits in preventing
bleeding were large, and the best available work suggested no link with
cancer.8 This seems correct to me. Although the specter of childhood cancer
is scary, the evidence is simply not there to support a link to vitamin K
supplementation, and we know for sure that bleeding disorders are a risk.

Antibiotics in the Eye

Historically, untreated sexually transmitted infections were a major source
of infant blindness. When babies were exposed to gonorrhea or chlamydia
in the vagina during birth, their eyes sometimes became infected, leading to
partial or complete loss of sight. It turns out that treatment with
(historically) silver nitrate and (now) antibiotics can prevent a large portion
(perhaps 80 to 90 percent) of these infections.9 The treatment is given as
drops or cream in the eye; there are generally no complications other than a
bit of redness and irritation. It’s likely you won’t even notice.

This treatment is obviously a good idea if you have (or might have) an
untreated sexually transmitted infection. That is increasingly less common,
in part because it’s routine to test for these during pregnancy, which makes
it a bit less clear what the benefit is. Many countries in Europe have
dropped this standard practice with no increase in blindness. Having said
that, there are no apparent problems with this treatment and you probably
won’t be given a choice. Most states in the United States mandate it.
Although in principle you might be able to opt out, it’s not easy.

Cord-Blood Storage



Cord-blood storage is not mandatory by any means. Nor is it free. But
starting around the middle of pregnancy you’ll be bombarded with offers
from private cord-blood banks. In our experience, they don’t like to take no
for an answer; after we decided against this we continued to receive
updated offers, with increasingly low prices, right up until Penelope’s birth.
I’m surprised they were not at the hospital when we checked in, offering a
last-ditch deal.

If you do decide to store your cord blood, the blood from the umbilical
cord will be drained into a container for storage, and taken away and frozen
for later use. It typically costs a few thousand dollars.

Why would you do this? The idea is that stem cells from cord blood
might be useful in treating some diseases. If you have one of several rare
blood disorders (you would know if you do), there can be significant value
to this option. For people without these particular conditions, the most
likely current benefits lie in being an alternative to a bone marrow
transplant for leukemia. It is important to note: your child cannot typically
use his own cord blood if he gets sick. The value is in it being used by a
sibling. If one of your children is sick, a sibling’s cord blood could possibly
be used.

So there is some potential benefit to cord-blood storage, at least to your
family overall, but in numerical terms it’s tiny. One study suggested that
only about 3,000 transplants of cord blood to children had been done
worldwide overall. Most of these—the vast majority—were done with cord
blood from someone unrelated. The data suggest that for families without a
blood disorder, the chance of using the cord blood they banked is about 1 in
20,000.10

The big sales pitch that these companies make is that although the uses
right now are fairly limited, there are going to be many more uses for stem
cells in the future. That may well be correct. However, you want to keep in
mind that advances are being made in other technologies also. For example,
scientists are making progress on developing stem cells from regular cells.11

Once this is possible, it is likely to be a lot better than getting stem cells
from cord blood. They are not there yet, but there is no particular reason to
think that the technology for making stem cells will advance more slowly
than the technology for using them.

A final note: this whole discussion is about private cord-blood banking.
Another related option is to donate your baby’s cord blood to a public blood



bank. The chance that your child’s cord blood could be used by someone
else outside your family is much greater than the chance that it would be
used within your family. This is especially true if you are a member of an
ethnic or racial minority. Public cord-blood donation is also free, or close to
it. If you’re interested, this is something that is typically coordinated
through the hospital where you deliver your baby.

The Bottom Line

• Delayed cord clamping: a good idea if the baby is born before 37 weeks. If the baby is full
term, it’s up to you to trade off the (possibly) higher risk of jaundice with the lower risk of
anemia.

• Vitamin K shots: effective at preventing bleeding, and the claims that they increase the risk
of cancer are unsubstantiated.

• Eye antibiotics: probably not necessary if you don’t have an untreated sexually transmitted
infection, but legally mandated in most states and without any obvious downside.

• Cord-blood banking: very unlikely to be useful for your family given current technology.
Future technology is difficult to predict. Public cord-blood banking is worth considering.
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Home Birth: Progressive or
Regressive? And Who Cleans the

Tub?

ne of the most common discussion topics on the pregnancy chat
board I visited was the Ricki Lake documentary The Business of
Being Born. The movie is best described as a propaganda piece

about home birth, with the surprise addition of full frontal Ricki Lake
nudity at the end. Ricki and the various other interviewees in the movie rail
against what they see as the overly medicalized process of birth. After all,
they argue, women have been giving birth for thousands of years at home,
so why do we need to involve hospitals?

I have a very hard time with this argument. When I’m not researching
pregnancy, much of my work focuses on the developing world. At one
point, I spent several weeks in Nepal, working on a project about
menstruation and schooling. While there, I toured a maternity hospital. To
say that it was bare bones would be a generous exaggeration. Women gave
birth inside the hospital, but within the first hour they were moved into a
giant room, all together, open to the outside. Their families staked out small
areas in the room and were cooking. That’s right. You have your baby, and
then go lie on a pallet on the floor in an outdoor room, surrounded by other



people, everyone cooking lentils and rice. Then a bunch of researchers from
the United States traipses through on a tour.

You would think this is a prime example of a situation in which one
would rather have the baby at home. Yet hospitals like that one are the
reason that the maternal mortality rate in Nepal is a third of what it was
thirty years ago, and the infant mortality rate is less than half. This is true
for many reasons: the ability to have an emergency C-section if necessary,
antibiotics to fight infection, Pitocin to ward off maternal hemorrhage,
doctors who know how to maneuver a baby out of the birth canal if her
shoulders get stuck, and so on. In the developing world, giving birth in a
hospital is much, much safer than doing so at home.

To be direct about it: it’s true that women have been giving birth at
home for millions of years, but a lot of them, and many more of their
babies, died.

Having said all this, giving birth at home in a birthing tub in New York
City is a far cry from a bed in rural Nepal. Backup medical intervention is
close, and modern technology can be brought to you. This means it might
not be appropriate to look at changes over time in the developing world and
draw conclusions about the United States. After all, home births are much
more common in Europe than in the United States, and Europe has
significantly lower infant mortality rates.

And the truth is, I can sort of see the appeal. When I was in labor, the
process of traveling to the hospital and waiting in triage was among the
most unpleasant parts. I objected to the fetal monitoring, and to the fact that
they made me get an IV put in just in case (then never used it). It might
have been nice to simply stay at home and lounge around in the bathtub.
My friend Dwyer had a home birth. She had an amazing experience with no
complications and has turned into a bit of a home-birth fanatic.

So, might a home birth be for you? The easy answer, just based on the
numbers, is probably not: fewer than 1 percent of women in the United
States have a home birth.1 An only slightly more nuanced answer is not if
you want pain medication. There is no epidural option at your house.

In addition, this isn’t going to be an option if you are high risk (for
example, if your baby is breech, if you are having twins, if you have
gestational diabetes, etc.). Unless you live in an especially home-birth-
friendly area (Berkeley, perhaps), it will be difficult or impossible to find a
midwife who will attend a birth of this type. It’s just too risky.



This leaves low-risk women with healthy pregnancies who have no
interest in an epidural. If you happen to be in this group, and are even
considering a birth at home, you’ll want to think carefully about weighing
the pros of a home birth against the cons.

The Pros

For women who are committed to avoiding an epidural, an often-voiced
fear is that the hospital will “force” them to get one or that in the midst of a
particularly difficult period of labor they’ll give in and ask for medication.
Although the hospital cannot actually force you to have an epidural, they
may suggest it more often than you’d like. A home birth gets around this
issue: it’s a way to commit to your decision without having to constantly
reinforce it to other people.

A second thing in the “pro” category is that most women are probably
more comfortable and more relaxed at home, which could make labor faster
and easier. Even the nicest delivery rooms in hospitals are not that nice;
your home is almost certainly more relaxing and Zen-like. In addition, if
you have the baby at home, you avoid a hospital stay later. This could be
good or bad, but may be a plus for some women.

Finally, there is hard evidence that, on average, births at home are
associated with fewer interventions and an easier recovery. Comparing low-
risk births that were planned to take place at home (regardless of where they
actually took place) versus those that were planned to take place at the
hospital, researchers found that the planned home births had less
monitoring, fewer epidurals, fewer episiotomies, less use of forceps, and a
lower C-section rate. They also had fewer vaginal tears and lower infection
rates.2

The Cons

Jesse and I never seriously considered a home birth, but when we talked
about this issue in an academic sense, the main downside he could not see



past was the mess. Where does the water from the tub go? he kept
wondering. Would he have to clean it himself? Wouldn’t that be messy? He
finally made me ask Dwyer. It turns out, in case you are also wondering: the
midwife deals with it and most of the water gets flushed.

So one “con” of home births is the mess, but that’s a surmountable
issue. The much bigger concern is what happens if something goes wrong.
In a life-or-death situation for you or the baby, surgery or other serious
intervention is an ambulance ride away, not in the room next door.

The main thing you need to know, therefore, is what the chance is that
something will go wrong. There are two ways things can go wrong.
Something could go a little wrong, and you could end up going to the
hospital and having the baby there. Or something could go a lot wrong, and
either you or the baby could be seriously injured or die. This second
scenario could happen at home, or it could happen if you decide to go to the
hospital but are too late.

A Little Wrong: Hospital Transfer

A large percentage of planned home births do not happen at home.
Estimates vary, but one summary suggests that as many as a third of
mothers planning first-time home births end up at the hospital. For women
who have already had a child, it is only about 10 percent, perhaps because
only women who have had a fairly smooth birth the first time would plan
this for their second child (or because the second tends to be a bit easier).3

This means that if you are a first-time mom and you do plan a home
birth, there is a 30 percent chance that you’ll end up having to transfer to
the hospital anyway. This could happen for any number of reasons: because
you change your mind, because the midwife decides labor is going too
slowly, or because the baby is in distress.

If you do end up transferring to the hospital during labor, chances are
this is going to be more disruptive than if you had planned to go in the first
place, as you may not be prepared (or packed!). This means that when you
think about a home birth, you want to think about whether you’d rather
have a 70 percent chance of having the baby at home and a 30 percent
chance of transferring to the hospital frantically at the last minute or a 100



percent chance of going to the hospital in a (somewhat) relaxed manner.
You also want to think about how far away the hospital is. The farther you
are from a hospital, the more likely that something going a little wrong
could turn into something going a lot wrong.

A Lot Wrong: Injury or Death

The last-minute hospital transfer that results in a healthy baby and mom is
disruptive but not disastrous. But lurking in the background is a much
bigger risk: that you won’t know to go to the hospital in time, or that things
will happen so quickly that you can’t get there. And if this happens you fear
the worst: that you or the baby could be injured or die. This is not some
abstract fear. Births happen every day, but they can be dangerous.

We know that hospital births save lives in very poor countries.
However, the medical literature has struggled to answer the question of
whether the same is true in rich countries like the United States. From a
research standpoint, there are two barriers to getting a good answer here.
First, women who plan to have their babies at home aren’t really like
women who plan to give birth in a hospital. Home-birth women tend to be
rich, highly educated, and white. Babies born to women in this group are
less likely to die regardless of where they are born, so it’s misleading to
compare them to a random sample of babies born in the hospital.

Even more problematic, the women who actually end up giving birth at
home are those who have such an easy birth that they don’t end up as part
of the 30 percent who go to the hospital. So of course if you compare
women who have their babies at home to other women, they will almost
always look like their babies do better, but that’s very misleading.

This second issue is a pretty big deal. To get around it, the best studies
of this compare women based on their planned birth location, rather than on
their actual birth location. In these studies the home-birth group includes
women who thought they’d have a home birth but ended up in the hospital.
By comparing women based on their plans, the researchers at least avoid
the most basic problem that only the “easy birth” people end up having their
babies at home. They are still left with the other problem, that the kind of



woman who wants to have her baby at home may be different in other
ways.

Studies of this issue are mostly small, but a recent review article
combined a large number of them to attempt to draw some conclusions
about the risks (or lack thereof) of home birth.4 This study got a lot of
attention when it came out: it was published in a good medical journal,
appeared to be comprehensive, and was critical of home birth. Based on the
results in the study, the American Congress of Obstetricians and
Gynecologists (the main source for pregnancy recommendations) suggested
that women be told that the risk of infant death is 2 to 3 times higher with
home birth than in a hospital. Although the risk of infant death in either
group is really, really tiny (2 in 1,000 versus 0.9 in 1,000), this increase may
be big enough to convince a lot of women that home birth is not for them.

The home-birth lobby went ballistic when this article came out. They
attacked it from all sides: the authors were biased, they didn’t understand
statistics, they included too many studies—no, too few! Medical journals
sometimes publish comments on their papers, but these are typically limited
to one or two per paper. The journal published at least six comments on
this, plus an author reply. They also convened an independent panel to
rereview the evidence in the paper, an extremely unusual step.

It seems likely that regardless of its merits, this paper would have
generated a lot of attention, and probably a lot of criticism. But in this case,
as it turns out, at least some of the criticism seemed well founded. One
problem with the paper is that it simply had a lot of small mistakes—which
is probably more common in research papers than you realize; most
research doesn’t get this kind of scrutiny, so little mistakes never come out.
The authors made some calculation errors, errors in their statistical analysis,
and so on. These problems may lead you to question the competence of the
authors, but correcting the errors didn’t ultimately change the paper’s
conclusions.

A much bigger issue with this paper lies in the fact that it combined
studies that measured infant mortality in different ways. One way to
measure infant deaths is with “perinatal mortality.” This includes stillbirths
and deaths within 28 days of life. A second way to measure infant death is
“neonatal mortality,” which includes only deaths up to 28 days of life
among babies born alive.



If home births increase deaths after birth, they should increase both the
neonatal and perinatal mortality rate. If they increase deaths during the birth
process, they should increase the perinatal mortality but not the neonatal
mortality.

What the authors actually found is a bit odd. When they analyzed
perinatal mortality they found that home births did not impact deaths. But
when they looked at neonatal mortality they found that home births did
increase deaths, by a lot. Think about what this would mean. We can
explain these results only if home births decreased stillbirths. But why
would that be?

In fact, when I looked a bit more at the paper I quickly realized what
was going on. The paper is a meta-analysis, meaning it combines a lot of
studies. Some of those studies reported results on perinatal mortality and
some of them on neonatal mortality. The two sets of results come from
different studies. Which to believe? It’s not clear, although the more
reassuring perinatal mortality data has 500,000 births, versus only about
50,000 for the neonatal mortality results.

Do we trust the studies of perinatal mortality more (perhaps because
there are 10 times as many people in them)? Or do we take the more
cautious route and make our choice as if the neonatal mortality results were
correct?

Unfortunately, despite all the attention, this study seems inconclusive.
How can we learn anything without knowing more about which of the
underlying research we should trust more? In fact, the original papers
behind this study are mostly no better. Consider two studies in the
Netherlands, one published in 2009 and one in 2010, both of which
evaluated the safety of home birth (or midwife-assisted birth).5 One study
found no increased risk of infant death among home births and the other
found a 2 to 3 times higher risk of infant death. There is no obvious reason
for the difference.

For every study that found an increased risk of death in home births (for
example, one in Washington state from the early 1990s), there is one that
found no increased risk (for example, a study from British Columbia in the
same period).6 And new studies are coming out all the time. As this book
was coming together, another large study in the United Kingdom found that
births at home or in midwife units had similar risks to hospital births,



although births at home in particular were slightly riskier for women having
their first child.7

And at the same time, as useful as these studies are, we probably want
to combine them with some logic. To be frank, it seems very unlikely that
there isn’t some added risk to home birth. They may be very rare, but there
are situations in which it matters whether you are 10 minutes away from the
operating room or 30 seconds away. All the added monitoring and
procedures in the hospital, while perhaps annoying, do not increase the risk
of death. Add these together and we must conclude there is some additional
risk; how much is not something we can address with logic alone, and thus
far it’s really not something answered in the medical literature.

Everything here has focused on risks to the baby. What about risks to
you? Although a number of studies report on risks to the mother, there is
really no conclusive statistical evidence. Luckily for those of us who live in
rich countries, maternal mortality is really, really rare: in the United States,
it’s about 11 in 100,000 births. This is so unusual that basically no study
will be large enough to detect whether there are differences in death rates.
This doesn’t mean there is no increased risk (although it could mean this),
just that the baseline risks are so low that we can’t really tell if they are
increased.

Home-Birth Attendants

If you think through the pros and cons and still decide a home birth might
be for you, the most important follow-up decision you’ll need to make is
about who will be there with you. Obviously you aren’t going to deliver the
baby yourself (this is really not recommended, although some people do it,
usually by accident). Home births are typically not supervised by a
physician. Most commonly, people use a midwife.

Most midwives you will encounter have some type of training. But not
all midwife training is created equal. At the top of the pyramid are the
certified nurse-midwives (CNMs). This credential means the midwife is
trained in both nursing and midwifery, has at least a bachelor’s degree, and
is certified by the American College of Nurse-Midwives. There are other
categories as well. Certified professional midwives have varying types of



training (they likely do not have a nursing degree), but have passed a
rigorous test from a second midwife association called the North American
Registry of Midwives. Finally, direct entry midwives typically have some
training but not a college degree, and are not licensed by one of the national
accreditation groups.

Put simply, if you are going to have a home birth, you want it to be with
someone who has as much training as possible, and this generally means a
certified nurse-midwife. You can be sure that person has serious medical
training—a nursing degree—as well as accreditation from the most rigorous
accreditation agency.

The importance of midwife training comes through in the medical
literature. Even that recent paper that concluded home birth was risky was
careful to note that there was no evidence of increased risk for home births
that were supervised by certified nurse-midwives. Why does it matter? The
more training the person has, the better she will be at addressing the
problem if something does go wrong, and identifying if and when you need
to head to a hospital. In addition, the best trained midwives will have
experience and ability at infant resuscitation. This means that if something
does go wrong with the baby, she can step in until an ambulance arrives.

So, Would You Do It?

Dwyer, my Park Slope home-birth friend, pushed me to think about a home
birth when I got pregnant a second time. As she pointed out, I did it once
without drugs and without complications, and wouldn’t it be nice not to
have to spend all that time in the car and waiting around at the hospital?
And there was a (small) part of me that did see the appeal. And yet. For me,
the possibility of the risk is just too large. I decided I’d rather try to have the
kind of birth I wanted in a hospital than admit the tiny chance of a
complication. In the end, my son was born in a birthing center room inside
the hospital, complete with a tub and a promise of limited fetal monitoring
(not that it mattered, since we only made it to the hospital fifteen minutes
before the baby arrived). When I talked to Dwyer about it, she said that for
her it’s just the opposite: she accepted that despite picking the best midwife
she could find and doing things as safely as possible there was still some



very small increased risk. For her, this was outweighed by the nearly certain
benefits of fewer interventions.

The Bottom Line

• If you don’t want any pain medication, there are some pros to home birth. There are fewer
C-sections, less instrument delivery, easier recovery for Mom, and less tearing.

• If you haven’t done this before, there is about a 30 percent chance you’ll end up in the
hospital anyway.

• Some studies suggest that mortality risks are higher with home birth, others do not. Risks
are low in any case.

• If you do decide to go this route, make sure you choose as experienced a midwife as
possible, ideally a certified nurse-midwife, who has had nursing, midwifery, and infant
resuscitation training.



Epilogue

Because Penelope was born first thing in the morning, our insurance
covered two nights in the hospital. On the second night, Jesse went home to
sleep. We decided that it was best for us to face the first day at home alone
with at least one well-rested parent. They took Penelope to weigh her and
do a few tests, and returned with her at two A.M. I was sleeping. The nurse
switched on the light and rolled the bassinet in; in addition to Penelope, the
bassinet had a little sign: BREAST-FEEDING ONLY.

“We weighed her,” the nurse said, “and she’s lost eleven percent of her
body weight. Our limit is ten percent, so you’ll have to start supplementing
with formula. If you don’t, you probably won’t get to take her home
tomorrow.”

After fourteen hours of labor, barely any sleep, and the ridiculous
hormone surge that comes with having a baby, I was in no position to argue.
As committed as I was to breast-feeding, the mom part of my brain couldn’t
fathom the idea of going home without Penelope. And yet the researcher
was still there in the back of my mind, telling me that 11 percent and 10
percent seemed pretty much the same—how did they come up with this
rule?

I felt like an idiot. I was so focused on pregnancy, I didn’t even think to
read chapter 20 of my obstetrics textbook: “The Neonate.” Never mind
doing any actual research. Now I was being outmatched by some arbitrary
cutoff rule.

And as I was thinking this, the nurse was setting up something called a
“Supplemental Nursing System,” in which a bottle of formula hangs from
the bed and a tube is taped to your breast so the baby can “think” she is



nursing when she is really getting formula. It was awkward and
uncomfortable and again I kicked myself for not researching nipple
confusion. Was this any better than a bottle? It seemed more confusing!

What’s the big deal, anyway? How bad was it if Penelope got some
formula? Is there any difference between “exclusive” breast-feeding and
just “mostly” breast-feeding? Was I costing my child her chance at going to
college by allowing her two ounces of formula?

Of course, Penelope survived the introduction of some formula and we
made it through the night (you will have to stay tuned to find out if she
loses out on Ivy League admission). In the morning, I called Jesse. “Bring
the textbook,” I told him, “and my computer.” The real decision making
was just beginning.



APPENDIX

•  •  •

Quick Reference: OTC and
Prescription Drugs

Allergies

Both Claritin and Benadryl are Category B drugs. A large-scale study of the
association between Benadryl and 324 birth defects found no evidence that
use of this drug early in pregnancy increased the risk. Although there were
some cases in which particular birth defects were more common among
women who took Benadryl, given the number of defects analyzed, these
associations almost certainly occurred by chance.1

Claritin has similar safety evidence. A study done in Israel of women
exposed to the active ingredient in Claritin found no evidence of an
increased risk of any birth defects.2

This information may also be useful to those women who find Benadryl
helpful as a sleep aid. Go right ahead—the same Category B ranking
applies to that use as well.

Antibiotics



Not all antibiotics are safe during pregnancy, but there are many good
options. General studies of the safety of antibiotics suggest that the majority
carry no increased risk for birth defects. Macrobid, for example, is Category
B. So is Zithromax. In the latter case several small studies suggest no
evidence of birth defects, although the Category B ranking probably relies
on general evidence of antibiotic safety.3 Amoxicillin is another Category B
option; so is penicillin. The latter has probably the strongest evidence of
safety.4

It’s worth noting that this is one area where it’s probably quite a lot
worse to avoid the drugs. If you have an infection, it can pass to the baby
and cause serious damage. Hoping that an infection will go away on its own
just so you can avoid antibiotics is almost certainly more dangerous than
taking the drugs.

Antidepressants

Most SSRIs (Prozac, Zoloft, etc.) are Category C. There is some suggestive
but inconsistent evidence of heart defect risk from exposure.5 Paxil has
been more strongly linked to heart defects, so it’s a Category D drug. If
possible, it should be avoided and your doctor might suggest a switch to
another SSRI. For any of these drugs there does seem to be a risk of a
withdrawal-like condition in newborns whose mother took these drugs late
in pregnancy.

This is a case where you are undoubtedly going to end up weighing the
emotional risks of going off the drugs for a time against the possibility of a
small risk to the baby. There is no one answer to this and it surely depends
on the severity of your illness before starting an antidepressant.

Heartburn and Acid Reflux

These drugs are especially important given that these issues tend to flare up
during pregnancy—heartburn in particular. If you have serious acid reflux
prior to pregnancy, the most common treatment is Prilosec, a proton pump



inhibitor. This drug is Category C. This is one of those cases where
Category C might be too cautious. This drug is fairly widely studied and
seems to be quite safe. Two cohort studies in Europe and a meta-analysis of
134,000 births in the United States show no evidence of increased risk of
birth defects.6

For the less serious cases a popular over-the-counter option is Pepcid
AC. This is Category B; studies of first trimester exposure in Europe show
no evidence of risk.7 The simplest solution when you are not pregnant also
works here: antacids (Tums and the like) are not absorbed into your
bloodstream, so they are fine to take. In fact, because they contain calcium,
which pregnant women tend to get too little of, some research suggests that
women should be encouraged to take antacids even if they are not having
heartburn.8

High Blood Pressure

There are many types of treatment for high blood pressure, and within each
drug category are many different options. It’s worth looking up your
particular drug. The two most commonly prescribed drugs in this area are
Prinivil (an ACE inhibitor) and Norvasc (a calcium channel blocker).

Prinivil is Category D (Category C in the first trimester). A reasonably
large, well-controlled study shows evidence of higher rates of birth defects
for first trimester exposure. Second and third trimester exposure is linked to
renal failure.9 I think, if anything, the FDA is not cautious enough on this: I
would avoid it even in the first trimester.

Norvasc is Category C, and seemingly fairly safe. Several studies,
including a fairly large one in Europe, show no increased risk of birth
defects.10 There is some correlation with higher rates of preterm birth,
although this is very likely due to the fact that people with high blood
pressure, regardless of treatment, are more likely to have premature babies.

High Cholesterol



If you are on any drug to lower your cholesterol your doctor may take you
off it during pregnancy for the simple reason that cholesterol is important
for fetal development so it’s not an especially good idea to keep your levels
down during pregnancy.

Largely for this reason, the two most popular cholesterol drugs—Lipitor
and Zocor (generic names atorvastatin and simvastatin, respectively)—are
Category X. You will almost certainly be taken off these during pregnancy
and put back on after. However, unlike in the case of Accutane discussed in
chapter 4, accidental exposure to these drugs does not seem to be a
significant issue. Although some studies done in animals show evidence of
harm, two small studies in humans show no evidence of an increased risk of
birth defects.11

Painkillers

Over-the-counter options include acetaminophen (Tylenol), ibuprofen
(Advil), and aspirin. Most other brand names are simply combinations of
these active ingredients (for example: Excedrin migraine is acetaminophen,
aspirin, and caffeine). Evidence on acetaminophen is summarized in chapter
4. It’s a Category B drug with widely demonstrated evidence of safety.

Ibuprofen (Advil) is Category C. One large-scale study of exposure (not
a randomized study, but an observational one) analyzed the relationship
between taking ibuprofen in the first trimester and a large number of birth
defects. This study found some evidence of a link with spina bifida and
cleft lip, but the impacts were small and, given the number of outcomes
considered, it seems possible they occurred by chance.12

Of these three, aspirin is the one with the most concern: it’s a Category
D drug. Aspirin in combination with alcohol has been shown to cause birth
defects in mice and dogs.13 At least one small study in humans from the
1970s showed an increased risk of stillbirth.14 However, a larger study from
the same time period showed no increase in birth defects or mortality.15

If you need something stronger, you’ll most likely be prescribed
Vicodin or hydrocodone, both of which are Category C. These are discussed
in more detail in chapter 4; although evidence is a little mixed, most of it
suggests these are safe.
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IVF (in vitro fertilization) pregnancies, 73

jaundice, 257

Kegel exercises, 156–58

labor
after water breaking, 239
breech position of fetus, 221–23
difficulty pushing, 221
doctor’s absence, 249–50
do-it-yourself methods to trigger, 210–14
doula’s presence, 243–45
duration, 219–20, 231, 249
fetal monitoring, 245–48
fluid intake, 241, 242–43
food restriction, 241–42
Kegels for, 160
narcotic pain relief, 225–26
prenatal yoga for, 159
readiness measurements, 197–99
slow or stalled, 249
stages and timeline, 217–19
summary of findings, 200, 224
undilated or inadequately dilated cervix, 220
See also epidurals; hospital birth

LGA (large for gestational age) babies, 8–9, 140–42, 143, 146
LH (luteinizing hormone), 22
Lipitor (atorvastatin), 280
Listeria infection, 81–84
loss of pregnancy. See miscarriage
low birth weight. See birth weight
luteal phase of menstrual cycle, 12–13
luteinizing hormone (LH), 22

Macrobid, 165, 278
maternal age

advanced maternal age cutoff, 3–4
chromosomal problem versus miscarriage risk, 118–19
Down syndrome risk and testing, 99, 100, 108, 109, 111
fertility decline, 4–5, 10
miscarriage risk, 73–74
prenatal screening recommendations, 108–9, 111, 112, 118–19

maternal mortality
in developing countries, 252, 263



from gastric aspiration, 241–42
from postdelivery blood loss, 252
in United States, 271

maternal weight gain
accuracy of recommendations, 144–46
birth weight and, 140–42
childhood obesity and, 137–39
guidelines, 134
postpartum return to normal weight, 136–37
preterm birth risk, 143–44
reduced, with exercise, 153
restrictions on, 133–36
severe nausea and nourishment of baby, 92
summary of findings, 139, 146

Mayo Clinic Guide to a Healthy Pregnancy, 53
medications. See drugs
membrane stripping/sweeping, 213–14
menstrual cycle

after discontinuation of contraception, 16–18
conception basics, 12–15
ovulation detection, 18–23
2-week wait for pregnancy confirmation, 25–26, 29

mercury contamination of fish, 85–88
metoclopramide, 96
midwives, 264, 265, 271–72
miscarriage

alcohol consumption and, 48, 49
caffeine consumption and, 53–59, 61–62
due to chromosomal problems, 70, 73, 99
during early pregnancy, 28–29, 62, 70–74
from invasive prenatal testing, 100–101, 103, 114–18
of IVF (in vitro fertilization) pregnancies, 73
Listeria infection and, 81
maternal age and, 73–74
nausea and, 54–55, 58–59, 62, 73, 93
prepregnancy obesity and, 9
previous miscarriage and, 29, 72–73
progesterone levels and, 73
radiation exposure and, 129
during second trimester, 74
summary of findings, 74
vaginal bleeding and, 73

misoprostol, 202
morning sickness. See nausea
mortality, infant and child

among small for gestational age (SGA) babies, 143
in developing countries and Europe, 263
with home birth, 267–70
low amniotic fluid levels and, 205
perinatal versus neonatal mortality, 269–70



prepregnancy maternal obesity and, 8
sudden infant death syndrome (SIDS), 63, 65–66
in United States, 183

mortality, maternal
in developing countries, 252, 263
from gastric aspiration, 241–42
from postdelivery blood loss, 252
in United States, 271

natural remedies and interventions
to induce labor, 210–14
for labor pain, 235–36
for nausea, 93–94, 97

nausea
coffee consumption and, 54–55, 58–59, 61, 62
drugs for, 90, 94–97
holistic and natural treatments, 93–94
normal rates and patterns, 90–92
severe cases, 91–92
as sign of healthy pregnancy, 54, 73, 93
summary of findings, 97
throughout day, 92

neonatal procedures
cord-blood storage, 259–61
delayed cord clamping, 256–57
eye antibiotics, 259
summary of risk/benefit analysis, 261
vitamin K supplementation, 257–59

neonatal seizures, 247–48
neural tube defects, 127, 169, 281
New England Journal of Medicine, 62
nicotine replacement therapy (NRT), 68
NICU levels, 183
nipple stimulation, 212–13
non-stress test (NST), 207–9
Norco (hydrocodone), 171–72
Norvasc, 279–80
NRT (nicotine replacement therapy), 68
NST (non-stress test), 207–9
Nubain, 225–26
nuchal translucency (NT), 110

obesity
body mass index (BMI), 7
childhood, 137–39
complications of maternal obesity, 7–9, 144
pregnancy weight gain and, 134

oligohydraminos, 205
omega-3 fatty acids, 86–88
oral contraceptives, 16–18, 24
ovulation



after discontinuation of contraception, 16–18
cervical mucus monitoring, 21–22
detection kits, 22–23, 24
temperature charting, 18–21
timing and frequency of intercourse for conception, 12–15, 24
timing of intercourse for preselection of baby’s sex, 151

OV-Watch, 23

pain relievers
acetaminophen (Tylenol), 169–70
hydrocodone (Vicodin, Norco), 171–72
over-the-counter options, 280–81
See also epidurals

parasitic infection. See toxoplasmosis
passive diffusion of drugs through placenta, 166–67
Patau syndrome (trisomy 13), 99, 111–12, 114
Paxil, 278
Pediatrics, 47–48
pee sticks to detect ovulation, 22–23
pelvic floor exercises (Kegels), 156–58
penicillin, 278
Pepcid AC, 279
the pill, 16–18, 24
Pitocin

epidural with, 231–32, 239
for labor induction, 202, 231
to prevent postpartum hemorrhage, 252–53
for stalled labor, 249

placenta
damage from nicotine exposure, 64
delivery of, 219
failure of, 205
Listeria infection of, 81
transfer of substances across, 42, 53, 166–67

placenta accreta, 193
placental abruption, 190
placenta previa, 190
position of fetus. See fetal position
postdural puncture headache, 232
postpartum hemorrhage

breast stimulation and, 213
prepregnancy obesity and, 7–8
prevention with Pitocin, 252–53
vaginal birth after Cesarean (VBAC) and, 223–24

preeclampsia, 8, 184, 189, 192–93
pregnancy loss. See miscarriage
pregnancy tests

early detection kits, 24, 26–29
ultrasound, 69, 71

preimplantation genetic diagnosis, 150



premature birth
alcohol consumption and, 48–49, 50
bed rest and, 184–86
caffeine consumption and, 59–61
delayed cord clamping benefits, 256
delay of delivery, 182–83
disabilities associated with, 143, 181
infant mortality, 143
likelihood of, 81
Listeria infection and, 81
maternal weight gain and, 143–44
Natality Detail Files, 181–82
NICU levels, 183
prediction of, 199–200
prepregnancy obesity and, 7–8, 144
rate of occurrence, 180
severe nausea and, 92
smoking cessation and, 67
stimulation of fetal lung development, 183
summary of findings, 186
survival rate, 180–82

prenatal screening and testing
age of mother, 99, 100, 101, 108–9, 111, 112, 118–19
amniocentesis and chorionic villus sampling (CVS), 99–101, 103, 107, 112–18
cell-free fetal DNA screening, 105–9, 110, 119–20
for Down syndrome, 99–100, 104, 105–9, 110, 119–20
invasive versus noninvasive options, 101–3, 118–21
MaterniT21 test, 112
miscarriage risk from invasive testing, 103, 114–18
noninvasive techniques and accuracy, 104–5
second trimester screening, 111
summary of risk/benefit analysis, 112, 118

prenatal yoga, 158–59
preterm birth. See premature birth
Prilosec, 279
Prinivil, 279–80
progesterone supplementation, 73
promethazine, 95–96
prostaglandin drugs, 202

radiation exposure, 123, 129–30
red raspberry leaf tea, 211
Rh alloimmunization, 191
risks. See bottom line summaries and conclusions

salmonella, 77–79
secondhand smoke, 66
sex. See intercourse
sex of baby

fetal heart rate and, 147–48
guessing, 150



preselection technologies, 150
Shettles Method for preselection, 151
summary of findings, 151
tests to discern, 148–49

SGA (small for gestational age) babies, 140–43, 146
Shettles Method of sex preselection, 151
shoulder dystocia, 7, 8–9
SIDS (sudden infant death syndrome), 63, 65–66
simvastatin (Zocor), 280
sleep

fetal unresponsiveness, 208–9
sleep aids, 161, 277
sleep position during pregnancy, 161–63
summary of risk/benefit analysis, 163

small for gestational age (SGA) babies, 140–43, 146
smoking, 40, 63–68
sperm sorting, 150
spina bifida, 169, 281
SSRIs, 278
stem cells in cord blood, 260
steroids

for nausea, 96
to stimulate fetal lung development, 183

stillbirth
aspirin and, 281
during home births, 269–70
from Listeria infection, 81
maternal sleep position and, 162–63

sudden infant death syndrome (SIDS), 63, 65–66
summaries of research. See bottom line summaries and conclusions

temperature charting to detect ovulation, 18–21
testing. See prenatal screening and testing
tetracycline, 172–73
tobacco use, 40, 63–68
tocolytic drugs, 182–83
toxoplasmosis

in cat litter, 123–24, 130
early treatment, 79–80, 84
exposure before pregnancy, 80
in garden soil, 80, 125, 130
risk to fetus, 80
in undercooked meat and unwashed vegetables, 79–80, 84

travel by airplane, 128–30
trisomy 13 and trisomy 18 (Patau syndrome and Edward’s syndrome), 99, 108, 111–12, 114
trisomy 21. See Down syndrome
twins, 12
Tylenol (acetaminophen), 169–70, 280

ultrasound
amniotic fluid level measurement, 206–7



discernment of baby’s sex, 148
early discovery of problems, 70
evidence of and dating of pregnancy, 69, 71
in prenatal screening, 101, 110, 115, 117

umbilical cord
cord-blood storage, 259–61
cord-blood testing for mercury, 85
delayed clamping, 256–57

Unisom, 161
urinary incontinence, 156

vaginal bleeding and miscarriage risk, 73
vaginal delivery

after C-section (VBAC), 223–24
after induced labor, 200, 202
of breech baby, 223
postpartum hemorrhage, 7–8, 213, 223, 252–53
vaginal tearing, 250–52

Vicodin (hydrocodone), 171–72, 281
vitamin B6 for nausea, 94, 95, 97
vitamin K supplementation, 257–59

water break
intentional, 249
before labor, 239–40

weight, prepregnancy, 6–9, 10, 144
weight gain during pregnancy. See maternal weight gain
wet tap epidural, 232

yoga
hot, 126–27
prenatal, 158–59

Zithromax, 278
Zocor (simvastatin), 280
Zofran, 90, 95–96
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* It’s hard to know why this is. As fetal alcohol syndrome is typically a result of binge drinking,
it is possible that it could be due to the United States having more inequality in drinking—a lot
of people not drinking at all and a few engaging in binge drinking—as opposed to other
countries where most people drink moderately.



* This graph reports coefficients adjusted for maternal demographics and weight.



* This particular study observed a lot of information about children—including information on
the drinking behavior of the father—and after adjusting for everything about the child, they still
found that test scores were unaffected by maternal drinking in pregnancy.



* These figures take the miscarriage rate for 0 cups as the baseline, and calculate the higher-
intake groups by multiplying this baseline by the adjusted hazard ratio. You can read this as
saying: if the group drinking 8 cups of coffee was similar on all the other variables to the 0 cups
group, their miscarriage rate would be 1.9 percent, versus 1.2 percent in the 0 cups group.



* There is actually one variant of the salmonella bacteria that can pass to the fetus, but it’s not
one that we have in the United States.



* A technical note: this happens because your final risk depends, in part, on your age. For
someone who is 45, her baseline risk of a baby with Down syndrome is about 1 in 30. Even if
her test results look great, there is still some fairly high risk that her baby is affected, just
because the baseline rate is so high. This means that most women who are 45 and undergo this
screening are told they are positive—it’s just mechanical. Only 45-year-old women with really
fantastic, amazing test results are told they are negative; this means that nearly all of them do, in
fact, have healthy babies. But on the other hand, many 45-year-old women with good test results
are told they are positive just because of the baseline risk, so the false positive rate is high. The
converse is true for a younger person. Because the baseline level of risk is fairly low, only if her
test results are quite bad is she told to do more screening. But this means that the detection rate
is lower because some women with pretty bad test results are still told they are fine.



* One reason it might not be is if normal-size babies are far, far better than either extreme. In
this case we could argue for focusing only on getting as many of those as possible. In practice,
this is probably not accurate.



* In 1945, Time magazine reported on a woman who claimed to have been pregnant for 53
weeks prior to giving birth to a 6 pound 15 ounce baby. It seems likely, however, that this
woman suffered a miscarriage and then reconceived. Given that her husband was fighting in
World War II at the time, one can imagine how a 53-week pregnancy might have been
convenient.



* There are some things left out here, like eggplant and spicy food and waving a charcoal stick
above your belly (really!). Some people will try anything! There’s no real evidence on these
other methods one way or the other.
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