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Obesity and overweight are not randomly distributed in the population, and strong disparities according 
to socioeconomic status and racial/ethnic origin exist. In the search for the causes of this epidemic, 
pregnancy-related weight gain has begun to receive growing attention.  
Objectives: 1. Estimate the average time to return to pre-pregnancy BMI, and/or reach a “healthy” BMI 
(18.5-24.9) post-pregnancy. 2. Identify socioeconomic and ethnic characteristics placing women at risk 
of not returning to a healthy and/or their pre-pregnancy BMI.  
Methods. Data come from the National Longitudinal Survey of Youth (NLSY79). This prospective 
cohort is nationally representative of the U.S. population of individuals aged 14 to 22 years in 1979. 
Having followed for 23 cycles of data collection and over 27 years these respondents’ lives, it 
constitutes one of the richest sources for repeated, prospective information on socioeconomic, fertility 
and pregnancy-related weight dynamics. Indeed, out of the 4926 women aged 14-22 included in the 
sample in 1979, we considered 1890 parous women (excluding adolescent mothers and births with 
information collected retrospectively prior to 1983) who were followed over the bulk of their 
reproductive lives.  
Results: Following their first birth, 68.6% of women returned to their pre-pregnancy BMI after 1.9 
years on average, and more broadly, 89.9% returned to their pre-pregnancy BMI category after 1.5 years 
on average. Similarly, we found that 81.2% were able to reach a healthy BMI after 1.7 years on average. 
However, given that 18.8% of women who returned to their pre-pregnancy BMI were overweight or 
obese, this suggests that the high proportion of women reaching a “healthy” BMI post-partum is due in 
part to underweight women transitioning into this “healthy” category. Moreover, the proportion of 
women who returned to their pre-pregnancy BMI was higher among Whites (70.0%) than Blacks 
(62.1%) or Hispanics (57.4%) and increased with these women’s mothers’ education.  
Conclusions: These analyses highlight the existence of social disparities in the likelihood of returning to 
pre-pregnancy and/or healthy BMI. Next, we will rely on multivariate survival analysis to estimate this 
likelihood according to socioeconomic status and ethnicity, controlling for parity, psychosocial factors 
and prenatal care service use. 
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BACKGROUND AND RATIONALE 
According to the WHO, obesity and overweight have reached epidemic proportions globally, posing 
serious risks for a range of circulatory diseases and certain forms of cancer and thus resulting in 
increased morbidity and premature mortality 2. In North America, rates have risen so dramatically over 
the past two decades such that the majority of American and Canadian women (respectively 61.6% and 
53.4%) are now considered to be overweight or obese 3, 4.  
To compound the problem, this growth has not occurred within populations, such that strong disparities 
exist according to racial/ethnic origin and socioeconomic status (SES) 5-12. Finally, while the specific 
determinants may differ by gender 10, one of the obvious differences that has not always been taken into 
account in general population studies is one potentially recurrent lifecourse event that is specific to 
women, namely pregnancy.  
Pregnancy-related weight gain has indeed dramatically risen over the past several decades in the U.S.13. 
Entering pregnancy overweight or obese, gaining inadequate amounts of weight during gestation, and 
post-partum retention of the weight gained during pregnancy can all increase the risk of long term 
obesity and chronic diseases for women and their children.  
This brief background highlights our proposal’s timeliness and relevance for public health. In this 
project, we will respond to this need for information by examining the social dynamics of weight gain 
and loss related to pregnancy by using data collected prospectively on a cohort of women throughout 
most of their reproductive lifecourse. In the next section, we present the results of a systematic review of 
the literature (see summary of progress for details). We will then expound the research questions 
stemming from these results, as well as the analytic plan we developed to tackle these questions. Finally, 
we will give further details about the timeline of our deliverables and the team involved in this project. 

LITERATURE REVIEW: PREGNANCY AND WEIGHT GAIN 
While there is high agreement in the literature that multiple pregnancies increase the risk of and obesity 
among women, results so far have been mixed with regards to the effects of related determinants: pre-
pregnancy BMI (or pre-BMI), gestational weight gain (GWG), postpartum weight retention (PPWR), 
parity (number of live births), ethnicity, socioeconomic status (SES) and other psychosocial factors. In 
this section, we will summarize the main results of our systematic literature review on population 
statistics, and the determinants and health consequences potentially involved in the process that links 
pregnancy to overweight/obesity.  
We have organized our review according to the three main time periods conceptually relevant to 
pregnancy-related weight dynamics: 1/ general trends in pre-pregnancy overweight/obesity; 2/ 
gestational weight gain (GWG); and 3/ postpartum weight retention (PPWR). We will then synthesize 
these and highlight inconsistencies and gaps in the scientific literature that need further investigation. 
PRE-PREGNANCY OVERWEIGHT AND OBESITY  
Figures & Determinants. As previously shown, 26.0% and 35.3% of American women 14 and 30.2% 
and 23.2% of Canadian women 3 are respectively overweight or obese. Given the size of the literature 
concerning the determinants of overweight and obesity, we have focused our search and this sub-section 
on SES and mediating factors among women. Recent reviews 10, 11 indicate that most studies have found 
an inverse relationship between overweight and obesity and respondents’ 10-12 or parental SES 11. As 
such, obesity can be up to six times more likely in women of low SES than in women of high SES 11. 
Studies suggest this inverse relationship may in part be due to better material circumstances and 
health behaviors, such as safe neighbourhoods facilitating exercise and access to nutritious foods 6-8, 15.  
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Health consequences. Obesity in women before pregnancy has been found to have short- and long-term 
impacts on both child and mother outcomes. Aside from increasing the risk of infertility and 
complications during pregnancy and delivery, of paramount importance to the study at hand, pre-
pregnancy BMI is also known to be a determinant of GWG*and PPWR*.  
GESTATIONAL WEIGHT GAIN (GWG) 
Recommendations regarding the weight women should gain during pregnancy have been widely debated 
over the course of the 20th century 27. In the U.S., the IOM developed weight gain guidelines in 1990 28 
and reviewed these in 2009 to follow international WHO BMI’s categories 29 (see Table 2 and Table 3 in 
Appendix).  
Figures. Many studies found that women’s GWG does not conform to these guidelines 16, 30-32. A 
systematic review of the literature assessed that 1/3 of all women and 2/3 of overweight women in 
particular, gain more than the recommended amount of weight during pregnancy 16. Moreover, a secular 
trend towards over-gaining is also emerging in the U.S.32.  
Determinants. Not surprisingly and as was previously mentioned, one of the most significant 
determinants of GWG is pre-pregnancy BMI*. Indeed, women with higher pre-pregnancy BMIs tend 
to gain more weight, while the current IOM guidelines recommend that they should gain the least 
weight, or, when obese, could even lose weight (under medical supervision). Some studies found that 
younger women 31, 33, 34 and those who smoke during pregnancy 31 are more likely to gain less than the 
recommended range. Conversely, parity seems to be associated with excessive weight gain*. However, 
these results should be qualified, as some studies have found non-significant 35 or contradictory results 
32, 36, especially among minority groups 32, 33, 35-37. 
Aside from these observations, the two determinants that have been the most systematically assessed are 
SES and ethnicity. Higher SES women (assessed by respondents’ income and/or educational level) are 
the most likely to gain within the recommended range 22, 36. In contrast, a U-shaped risk curve appears to 
exist among low SES populations, where both the highest risks for over-gaining* or under-gaining* 
weight during pregnancy co-exist. In other words, low SES populations are the least likely to meet 
recommended GWG guidelines. The same U shape seems to occur regarding ethnicity, as minorities are 
at increased risk of either under-gaining* or over-gaining*weight during pregnancy.  
An important proximal mechanism through which some of these determinants operate could reside in 
physicians’ advice regarding weight gain 16, 38, 39. Further investigation is obviously needed to 
understand the potential interactions and confounding effects between GWG and access to prenatal care, 
because of SES or race/ethnicity stratification. Indeed, minorities 40 and low-SES individuals 21 are less 
likely to have adequate access to prenatal care.  
Health consequences. We will see how GWG will have consequences on PPWR in the next sub-
section, but here too, inadequate GWG can increase perinatal complications 18, 41 as well as affect 
children’s health 18, 41-45 47-49. 
In conclusion, among women belonging to low SES or ethnic minority groups, GWG is more likely 
to fall outside the recommended range. Under- and over-gaining GWG could co-exist within the 
same SES and ethnic groups, thus nullifying a total effect of these categories. More work is 
therefore needed to understand how these trends play out through the interactions between SES, 
race, prenatal services use and weight outcomes.  
POSTPARTUM WEIGHT RETENTION 
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In this section, we will use a strict definition of ‘postpartum weight retention’ to refer to weight changes 
occurring 12-18 months after birth 50. Subsequently, we will present the results of longer-run studies that 
assess weight dynamics from 5 up to 15 years post-pregnancy.  
While postpartum (PP) weight loss due to the expulsion of the infant, placenta and amniotic fluid does 
not show much social variation, the loss of fat gained during pregnancy seems to pose a greater 
challenge. Two phenomena can potentially occur in this PP period: 1/ the retention of fat accumulated 
during the gestational period and 2/ the gaining of weight that occurs after the birth of a child.  
Figures. Between 14 to 20% of women retain weight from pregnancy 51. According to a recent review, 
the steepest decrease in PPW occurs during the first three months after delivery; at about 6 weeks, when 
most of the fluids associated with pregnancy are indeed lost 50. In the absence of changes in health 
behaviors from the pre-pregnancy period, the weight loss should then continue until 12 months PP. 
Thus, weight gain that occurs during that period is usually attributable to increases in body fat, that 
result from lifestyle changes after the birth such as eating patterns and decreases in physical activity 50.  
Determinants. Many factors are associated with PPWR, the firsts being pregnancy-related. Pre-
pregnancy BMI* is a determinant of PPWR as it was for excessive GWG*. GWG itself is strongly and 
positively correlated with average retained weight *. Yet, as we will see later, very little research has 
assessed the pathways between these three phases in the same study. Conclusions on the impact of 
breastfeeding on PP weight loss are still debated 53-55, but two reviews found limited evidence that 
breastfeeding is associated with a faster return to pre-pregnancy BMI 43, 56. Similarly, findings on the 
impact of parity on PPWR are also mixed*.  
Other determinants pertain to demographics and SES characteristics. To begin, PPWR has generally 
been found to increase with age 52, 56-58 . Regarding SES, many studies found that low-SES women are 
more likely to retain more weight after pregnancy than women of higher SES*. Regarding ethnicity, 
minority women*, and especially African American women* are more likely to retain weight or to be 
obese after pregnancy than white women. In sum, the U-shaped relationship found amongst minority 
women for GWG (i.e. the fact that they tend to either under- or over-gain relative to official 
recommendations) does not seem to hold for PPWR. However, this difference in trends during and after 
pregnancy has not been reconciled in the literature, primarily because of the lack of studies combining 
observations through all relevant periods.  
Finally, PPWR is also highly related to health behaviors. More precisely, a higher frequency of 
exercise is related to less PPWR*, while smoking cessation during or after pregnancy is a significant 
weight gain contributor* (though this may not be specific to pregnancy). Lifestyle habits can also 
change during both pregnant and postpartum life 26, 50, 63, 64, and thus impact future weight gain and lead 
to obesity.  
Health consequences of PPWR. The consequences of PPWR include long-term obesity in women* and 
health problems such as diabetes and heart disease later in life 51, 74. On the other hand, mothers’ BMI 
and health behaviours can also have intergenerational effects, since the social environment in which 
children grow seems to have an impact on children’s own perception of their weight76. 
Due to a dearth of studies spanning different periods of the pregnancy, the contradictory trends in 
the impact of SES and ethnicity during (GWG) and after (PPWR) pregnancy have not been 
reconciled in the literature. Some of these trends could have to do with the impact of postnatal 
health behaviors and parity on PPWR. 
LONG-TERM STUDIES OF WEIGHT GAIN OR LOSS FOLLOWING PREGNANCY 
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Studies described in this section go beyond the strict definition of PPWR mentioned above and follow 
women beyond 18 months post-delivery.  
Seminal research in this area used administrative data to longitudinally follow more than 7300 married 
women weighed during their first pregnancy between 1949 and 1954 in the UK 77. Other major 
contributions in this area are based on the National Health and Nutrition Examination Survey 
(NHANES), which followed women for 10 years 59, 78 and the Stockholm Pregnancy and Women’s 
Nutrition (SPAWN) survey, which followed women at six months, one year and 15 years PP 79-82.  
Most of these studies uncovered an association between pregnancy and both PPWR and long-term 
obesity. However, these results are limited in that these studies generally measured women’s weight 
discontinuously over several year intervals and they rarely addressed the pathways between pre-BMI, 
GWG and PPWR 74, 79. As such, none of these analyses could take into account the dynamic evolution of 
weight gain and loss between these distant points or had information on the entire reproductive life. 
Finally, these studies could not ensure that women were all nulli- or primi-parous at the time of 
inclusion.  
A recently published study used the National Longitudinal Survey of Youth 1979 (NLSY79), which 
could have overcome many of these limitations 5. In comparisons between multiparous, primiparous, 
and nulliparous women, the authors found parity to be a risk factor for 5-year incident obesity, 
especially among minority women. However, the study used an aggregated outcome (5-year incidence 
of obesity) that does not assess the dynamic process of pregnancy (time between pregnancies, number of 
pregnancies) and of weight (gained or lost, related to pregnancy or not). Finally, this study only looked 
at a short, five-year period of time during the reproductive lifecourse of these women, rather than follow 
them through most of this period, which the data allow.  
CONCLUSIONS OF THE SYSTEMATIC LITERATURE REVIEW  
The mixed, but not necessarily discordant, results exposed above can be attributed to many 
methodological divergences in terms of the sample selection and the population of reference, 
measurement and definition of variables and study design50, 61  
First, few of these studies relied on samples that are representative of the general population. Secondly, 
seldom were women interviewed until the end of their reproductive lives. Thus, the bulk of these studies 
can only offer partial conclusions. Finally, in addition to mixed results found on the impact of diverse 
determinants (and among them socioeconomic factors) potentially due to these methodological 
variations, one important gap in the literature is the complete absence of dynamic studies of the potential 
impact of repeated pregnancies on later obesity.  
In sum, our review of the literature found that pre-pregnancy BMI has an impact on GWG and 
PPWR, and that GWG is also associated with PPWR. Yet, scant studies have examined these 
processes in relation to one another. Moreover, there is a dearth of studies assessing in its 
longitudinal and dynamic dimensions the potential cumulative impact of multiple pregnancies on 
later obesity. Finally, we found very little research that assesses the time required to regain initial 
weight 61. Our review therefore highlights the significant knowledge gaps in these important areas 
that could shed more light on the pathways and cumulative impact of these processes.  

OBJECTIVES 
Based on the knowledge gaps highlighted above, we argue that it is not sufficient to simply assess 
weight changes from pre-pregnancy to a later point in life, as was done in many previous studies. 
Instead, we need to assess the dynamic evolution of weight over time, taking into account successive 
gains and losses, thanks to repeated measurements and by tracking their trajectories. Moreover, it is also 
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absolutely paramount to come as close as possible to covering a woman’s entire reproductive life in 
order to understand the processes associating weight retention with the potential cumulative effect of 
pregnancies.  
Drawing from a lifecourse perspective, we argue here that early life and adolescence characteristics may 
affect SES and health status in adulthood, which may themselves affect pregnancy-related weight gain. 
Each subsequent pregnancy may be influenced by the previous ones until the end of childbearing years 
and it is this dynamic process that can contribute to long-term obesity.  
More specifically, our research pursues the following objectives:  
1. Estimate the average time and determinants for reaching a BMI of less than 25 post-pregnancy;  
2. Identify those socioeconomic, ethnicity, parity, psychosocial factors and prenatal care service use 

that can affect the processes above and lead to social inequalities in BMI.  
METHODS 

DATA SOURCE AND SAMPLE 
The National Longitudinal Survey of Youth 1979 (NLSY79) 89 is an ideal source of information for 
answering the objectives above. Indeed, this dataset provides a unique opportunity to examine a large 
part of the reproductive lives of a nationally representative cohort of women with annual or biennial 
repeated measurements of SES, marital status, health conditions along with fertility history, weight 
before, during and after each pregnancy. 
These data consist of a nationally representative cohort of 12,686 young Americans aged 14 to 22 years 
at baseline in 1979. They were collected by the U.S. Bureau of Labor Statistics with the original intent 
of examining the transition from school to work of these youth. This cohort was followed 
prospectively to this day through 22 rounds of interviews, with annual personal paper-assisted 
personal interviews (PAPI) until 1994 and since then, biennial personal computer-assisted personal 
interviews (CAPI). In 2006, the retention rate for 27 years of collection was a remarkable 76.8% 90.  
The NLSY79 sample was initially composed of three sub-samples: 1. Non- institutionalized youth living 
in the U.S. and born between 1957 and 1964; 2. Oversample of minorities and disadvantaged youth; 3. 
Youth enrolled in the military forces. As the military and the disadvantaged samples were not followed 
up after 1984 and 1990 respectively, we will only keep the 9,763 youths that were non-institutionalized 
and oversampled minorities in 1979. In sum, 4,926 women were initially recruited, among whom 
1,472 (19.9%) were African-American and 977 (19.8%) Hispanic. 
Finally, we will exclude from our sample women who experienced teenage (under the age of 20) 
pregnancies and births.  Indeed, the processes may be quite different for these populations on many 
social and biological levels. To wit, teenage mothers seem to be more likely to gain excessively during 
pregnancy than older mothers 91 and the recommendations on adequate GWG are still disputed for 
teenagers 29. While we could have stratified the analyses, we were concerned that the sub-sample of 
teenage mothers was likely to suffer from low statistical power (as only 631 women experienced their 
first delivery before the age of 20). In contrast, we stand to gain from this restriction in terms of 
minimizing the potential recall bias regarding prior pregnancies for the other 3,389 women who had 
their first birth at 20 or later. Indeed, as we discuss below, the full fertility (and associated weight) 
history was only collected beginning in 1983.  
VARIABLES 
The survey’s original focus was on labor force experiences, labor market attachment, and investments in 
education and training: that information (along with sociodemographic characteristics) was therefore 
collected at each survey cycle. From the outset, the NLSY79 was also designed to allow for the 
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reconstruction of a detailed fertility history. However, it is only beginning in 1983 that an expanded 
fertility module was fielded that allows for the calculation of self-reported weight gain during 
pregnancy. Table 4 in the appendix summarizes the type of information collected by cycle and table 5 
describes more explicitly the expanded fertility history section. 
Fertility history. First, we can consider that this survey has effectively covered the bulk of its female 
respondents’ adult reproductive lives. Indeed, women were aged between 14 and 22 years old at 
inclusion (mean age: 17.9 ± 2.3 s.d. years old), and thus, our exclusion criteria of teenage pregnancies 
ensures that this survey prospectively captures pregnancy experiences for many of these women. At the 
other end of the reproductive lifecourse, in 2006 (latest available data), women were 41 to 49 years old. 
Only 1% of births occur to women above 40 in the U.S. 92. Accordingly, the number of birth stated 
during the last rounds was very low in the sample (125 births were stated in 2002, 75 in 2004 and 36 in 
2006). Finally, our analyses will make use of the 2008 release of data (scheduled for the spring 2010), 
which arguably will ensure that these data will have captured most of these women’s reproductive lives.  
Second, we will be able to reconstruct (either prospectively or retrospectively) the whole pregnancy 
history of women followed since 1979. The NLSY79 is also quite aggressive in tracking down non-
respondents, and will reintegrate them when found, with retrospective information provided to fill in the 
survey gaps (this is what contributes to its remarkable retention rate of 76.8%). For each pregnancy, the 
month and year the women became pregnant as well as the birth date of the child were recorded. We 
assume minimal recall bias here, but we will confirm the information by triangulating this information 
with another variables that records the number of weeks of delay when then the delivery occurred 
(before or after expected date).  
Third, information regarding pregnancies that did not end in a live birth was also recorded at every cycle 
(number, date of the end of pregnancy, number of months were pregnant), as well as abortions (number 
and time) and hysterectomy. We will use this information as covariates when appropriate.  
Prenatal and postnatal behavior history. Beyond number of children and timing, additional details 
were collected regarding each pregnancy: multiple birth, wantedness, caesarean section, initiation and 
duration of breastfeeding. This provides valuable information to adjust our quantitative analysis. In 
addition, health behaviors during pregnancy were assessed starting in 1983. Women were asked to state 
when they had their first visited a doctor or nurse for prenatal care (which month of the pregnancy), their 
quantity of alcohol and tobacco consumption, if they reduced or stopped, and their diet intake during 
pregnancy. If any change occurred in their health behaviors, women were asked whether this was based 
on a doctor's or nurse's suggestion.  
This dataset will therefore allow us to validate some hypotheses about mixed results observed in the 
literature, though obviously with some limitations. For instance, the impact of physician counselling on 
GWG was highlighted in the literature: here, while we cannot assume that women who had access to 
these services were appropriately counselled, we will at least be able to control for this factor, something 
that was not possible in many of the longer-term longitudinal studies. Moreover, we will use the 
evidence of a behavioural modification in response to physician counselling as indirect evidence that at 
least some of these issues were discussed during the clinical encounter.  Questions on postnatal infant 
healthcare and feeding will also allow us to see whether: 1. there is a positive effect of postnatal care on 
PPWR and 2. whether breastfeeding is related to PPWR. Finally, the repeated measurement (among all 
women at each cycle) of health behaviors such as the use of birth control pills, physical activity, 
cigarette and alcohol use will allow us to assess the effects of these practices on GWG and PPWR. 
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Weight history. Thanks to the expanded fertility section and the general health module that recorded 
weight on a regular basis, we will reconstruct women’s weight history since their inclusion or their first 
pregnancy (when it occurred at 20 years old or later, but before 1979). Starting in 1983, women were 
indeed asked to report their weight just before becoming pregnant and just before delivery for each live 
birth since the previous interview: we will therefore be able to create the GWG for each pregnancy.  
While recall bias should be low regarding certain information such as age at menarche and dates of 
birth, it may be more important regarding pregnancy-related weight gain and lost. In total, 748 women 
had already given birth before 1979 (15.2% of the sub-sample of women included in 1979) and 1814 
before 1983 (38.1% of the sub-sample of women interviewed in 1983). Considering only non-teenage 
pregnancies, these numbers fall to 314 and 1203 respectively.  
However, in addition and independent from this fertility supplement, self-reports of respondents’ weight 
were collected in 1981, 1982, 1985, 1986, 1988-1990, 1992-1994, and at every interview since then. 
This information will allow us to run sensitivity analyses concerning the self-reported weight before 
pregnancy and at the time of delivery among those women whose pregnancies either began or ended 
shortly after or before an interview where weight was routinely collected (see next sections for more 
details). Moreover, as we will perform sensitivity analyses to test the impact of BMI thresholds changes 
(see next sections for more details), we will explicitly test the extent to which results may or may not be 
influenced by measurement error or recall bias. 
Finally, height was recorded in 1981, 1982, 1983, 1985 and 2006. These repeated measurements will 
allow us to confidently calculate a height that was reached after puberty (the younger respondents were 
20 years old in 1985), and thus after adolescent growth had stopped. We will use the above information 
to calculate BMI, using the following formula: BMI = kg/m^2 (where 1 pound = 2.2 kg). The WHO’s 
international classification of adult underweight, overweight and obesity according to BMI will be used 
(See Table 6 in Appendix) 93.  
Early life and SES characteristics. Finally, we will take into account the early life SES thanks to 
parents’ birthplace, education, and employment status. We will also consider respondents’ demographics 
(e.g. nationality, ethnicity, year entered the U.S.), as well as marital status and socioeconomic status 
(educational level, class of worker, partner’s occupation, individual and household income) over time. 
STATISTICAL ANALYSES 
We previously provided raw, unweighted data to describe some characteristics of the dataset. In order to 
account for the complex sampling design, the NLSY79 provides cross-sectional weights for each survey 
round. However, cross-sectional weights are not appropriate for longitudinal analyses as they do not take 
attrition and mortality into account. We will therefore rely on the NLSY79 Web Investigator Custom 
Weights software to create our sampling weights (http://www.nlsinfo.org/old-web-
investigator/custom_weights.php), and will use those whenever statistical packages allow the use of 
such weights.  
Our first objective, namely to estimate the average time and determinants for reaching a BMI<25 
post-pregnancy, will be reached with the use of survival analyses performed with Stata 11. We will 
first describe survival functions thanks to the Kaplan-Meier method among primiparous women 
(considering only the first pregnancy). We will define the starting point as the date of first pregnancy 
and the dependant variable as the number of months between the beginning of the first pregnancy and 
the first return to a “healthy” BMI of less than 25 (or last interview point). The event will therefore be 
either experienced (return=1) if the women has reached a BMI of less than 25 or censured (return=0) if 
there is either a drop out in the study, a new pregnancy or hysterectomy experienced. For all parous 

http://www.nlsinfo.org/old-web-investigator/custom_weights.php
http://www.nlsinfo.org/old-web-investigator/custom_weights.php
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women then, we will describe the survival functions of time to reach to a BMI of less than 25 before the 
last pregnancy, comparing functions by parity. Here, we will not be able to know the exact date a 
woman has returned to her pre-pregnancy weight. We will assume that the weight recorded at a date of 
interview t consists of the mean weight between (t-6 months) and (t+6 months) for annual interviews 
(from 1983 to 1994) or between (t-1 year) and (t+1 year) for biennale interviews (from 1996 to 2006). 
We will run a sensitivity analysis for cases with at least one interview point between first pregnancy and 
event: we will estimate a model changing the date of event by the date of previous interview and see to 
what extent the results are sensitive to these modifications.  
In a second step, we will then estimate Cox regressions regarding the first pregnancy: we will assess the 
association with time-invariant (parent’s SES, ethnicity, age at menarche, health behaviors and 
healthcare during pregnancy) as well as time varying variables measured at each interview point (SES, 
marital status, health behaviors and non-live birth pregnancies). If the number of observed events is too 
small (i.e. the number of censored is too large), the power of analyses will be reduced. In that case, we 
will consider the time to reach a given BMI category (underweight, normal, overweight, obese) rather 
than using the quantitative value. To consider the whole reproductive lifecourse, we will treat repeated 
pregnancies as distinct observations (each women may therefore contribute to multiple observations, and 
more specifically to the number of biological child stated). Cluster analyses (based on the individual) 
will allow us to take into account the non-independent nature of repeated pregnancies.  
However, Cox regression assumes that time is measured as a continuous variable and that events can 
occur at any time. In our study, the time lag between interviews and pregnancies may be non-negligible 
and therefore needs a discrete time analysis. Here, we will compare both approaches. We will create a 
new indicator at each interview time of interview t. For each women and each time unit t, we will code 
our new dependent variable as 1 if BMIt < 25  (i.e. the event occurs), or 0 otherwise. We will then pool 
the information, reshape the database in a long format and estimate a logistic regression with time as an 
independent variable. In the same manner as for Cox regression, we will estimate random-effects 
logistic models to take into account the repeated pregnancies. 
Thanks to one or other of the methods, we will build up the first survival analysis dealing with 
pregnancy-related weight. BMI will be used here as a categorical variable. However, if there prove to be 
too few cases where women reach a BMI of less than 25 post-pregnancy, we will also examine another 
outcome where BMI is continuous. Indeed, as it is well established that weight is more likely to increase 
with age than to decrease, we will assess whether women at least return to their pre-pregnancy BMI.  
Finally in order to achieve our second objective of assessing potential social inequalities, interactions 
with age, SES, ethnicity and parity will be systematically tested in order to decide whether or not to 
stratify the analysis. For our specific purposes, stratified analyses could be performed when needed by 
age group, SES, ethnicity and parity.  
POTENTIAL LIMITATIONS, VALIDATION & SENSITIVITY ANALYSES 
We have addressed many of the limitations of this project (and our response) in the course of our 
description of the sample, data and analyses above, but some of these merit further consideration here.  
A major limitation of the NLSY79 data is that it features only self-reported height and weight that could 
lead to error measurement and be influenced by recall bias. Many studies indeed found that this self-
reported information is often biased. Fortunately however, these biases have been examined and found 
to stem from two sources: 1. the underestimation of weight, with the difference between self-reported 
and professionally measured weight found to range between -0.85 and -1.64 kg 85-88; and 2. the 
overestimation of height, where the between self-reported and measured height was found to range 
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between + 0.40 and +0.79 cm 85-87. These biases in estimation tend to result in the underestimation of 
BMI and thus, of obesity. As such, while studies found very high specificity (>0.90), the sensitivity was 
lower: for instance, only 55% to 77% of obese women were correctly identified 85-87. As a result, based 
on European data, some authors have proposed to reduce the BMI cut-off of obesity from 30.0 to 29.2 
kg/m2 when using self-reported information 95. In our research, we will try to take into account this 
misestimation and misclassification through several strategies.  
We will first perform a thorough internal check for data consistency (over and above what the NLSY79 
has already performed, where each question about pregnancy related weight was validated and a flag 
created when values were deemed unrealistic). We will then validate results through the following set of 
sensitivity analyses. On the one hand and thanks to the repeated measurement of both height and weight, 
we will be able to confront data from one wave to another, as well assess the validity of recalled weight 
pre-pregnancy or post-delivery with routinely collected weight at any interview. Indeed, when a 
pregnancy occurred in the interval between two survey cycles where weight was collected, we will be 
able to assess the difference between routine weight information, and the information collected 
retrospectively as the pre-pregnancy weight or post-delivery weight. Given that we have full information 
on pregnancies and date of birth, we can assess approximately when these retrospective measurements 
referred to a period that occurred close in time to an interview. These analyses will allow us to identify 
potential outliers and discrepancies and assess the extent of bias involved with retrospective weight 
reports. With this information, we hope to be able to propose a method of adjustment. On the other hand 
and as previously mentioned, we will use multiple definitions of BMI to ensure that a change in the BMI 
definition or measurement errors (due to recall or reporting bias) will not dramatically change the 
direction or the significance of our analysis. Therefore, we intend to validate our analyses by using the 
following specifications of BMI: 
1. Using data calibration: based on the NHANES III, researchers proposed a method to redress the bias 

of self-reported BMI 96; 
2. Implement different cut-offs for BMI categories based on previous recommendations (going further 

than suggested for obesity 95 and testing all cut-offs ± 1 kg/m2); 
3. Use BMI as a continuous variable. 
RESULTS AND DISCUSSION 
In progress.  
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