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Abstract
Background: During the transition to adulthood many young adults become obese for the first time in their lives,
yet relatively little research has examined why people in this life phase become obese. This study examines what
career and family life-course pathways during the transition to adulthood are related to developing obesity in
young adulthood.
Methods: We use data from the NLSY97, a U.S. nationally representative panel survey conducted by the Bureau of
Labor Statistics between 1997 to 2013 (N = 4688), and apply multichannel sequence analysis in order to identify
clusters of typical career-family pathways during the transition to adulthood (age 17 to 27), and subsequently
investigate whether these pathways are associated with becoming obese at the end of young adulthood (age 28),
using logistic regression. We control for obesity at age 17 and family background factors (race, parental education,
parental income, and family structure). To take into account the fact that the transition to adulthood has a different
meaning for men and for women, we also interact career-family clusters with gender.
Results: For women, pathways characterized by college education, early home leaving, and postponement of
family formation decrease the probability of becoming obese. For men, pathways characterized by early marriage
increase the probability of becoming obese.
Conclusions: The results highlight the importance of gender differences in how career and family pathways are
related to becoming obese in young adulthood.

Background
The dramatic increase in obesity over the last few decades in the United States and other Western countries
is a major public health concern [12, 32, 36]. Currently,
about one in three adults are obese [35]. Because obesity
has been linked to an increased risk of a number of diseases (See Kopelman [23] for an overview), it is crucial
to identify risk factors for how obesity develops.
While much research has focused on obesity during
childhood and adolescence, a large increase in body
mass index (BMI) occurs during the transition from adolescence to adulthood [22, 34, 48]. Many youths, having
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normal weight during their childhood, become obese for
the first time during the transition to adulthood [21].
However, the explanation of why such a strong increase
in obesity occurs during the transition to adulthood has
received little attention [34]. The transition to adulthood
is an eventful phase in the life-course. It is the time in
which events such as leaving the parental home, entering
the labor market, and/or postsecondary education, union
formation, and parenthood take place in the lives of
most individuals. There is evidence that specific events
in the transition to adulthood are related to changes in
weight, physical activity and dietary behavior. Events
such as leaving the parental home and moving to college
are associated with a less healthy diet and a drop in
physical activity [57, 59]. Furthermore, getting married,
becoming a parent, and starting a new paid job have
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been related to more unhealthy food intake and a decrease in physical activity [10, 17].
Over the last decades, the transition to adulthood has
become destandardized and diversified [46], meaning
that there is no longer one typical way in which youths
become adults, but rather there are diverse pathways
marking the transition to adulthood. Marriage rates have
decreased and cohabitation rates have increased [28].
Furthermore, the transition to adulthood has been protracted since the second half of the twentieth century:
union formation (be it marriage or cohabitation) and
parenthood have been delayed, and youth have prolonger their time spent in full-time education [19]. Given
these important changes in the transition to adulthood,
it is important to understand which of career and family
pathways are nowadays associated with developing obesity in young adulthood.
An important aspect of the transition to adulthood is
the adoption of adult roles and responsibilities. The lifecourse approach acknowledges that individuals do not
only move from one role to another; they can also adopt
multiple roles at the same time in the career and family
domains [17]. The interplay between career and family
roles may have an impact on obesity, as the adoption of
multiple roles may give rise to a conflict between career
and family. Youth who experience family events before
the completion of college are more likely to become
obese [31]. Work-family conflict is related to more highfat and high-sugar food consumption and less physical
activity and therefore increase in BMI [5, 27, 39, 51]. For
men and women both the meaning of career and family
roles, and the strategies through which conflicts are
managed are different [45]. We therefore can expect that
the effect of the transition to adulthood on developing
obesity differs by gender. Indeed, there is evidence for a
different impact of life-course events and work-family
conflict on BMI, diet and physical activity for men and
women [5, 24, 39].
Research linking the transition to adulthood with the
development of obesity is still limited. While some research focuses on single transitions such as college enrollment [26, 33] and marriage [7, 49, 53], few studies
examine the influence of multiple characteristics of the
transition to adulthood on BMI. Macmillan and Furstenberg [29] found that employed, married young adults
with a 4-year college degree, having become parents
after the transition to adulthood show a lower BMI increase than unemployed young adults with no college
degree, who have not entered unions or parenthood.
Scharoun-Lee et al. [41, 42] found that young adults
who become residentially independent and enter the
labor market and marriage early have an increased risk
of obesity. There is also limited evidence for gender differences in the relationship between the transition to
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adulthood and obesity. Studies by Scharoun-Lee and colleagues found that for women, being socio-economically
disadvantaged throughout the transition to adulthood
and foregoing post-secondary education increases the
risk of obesity whereas this applies less for men [41–43].
However, these studies do not fully take into account
the ordering and timing of both career- and familyrelated events in the transition to adulthood. Events such
as marriage and entering postsecondary education, obtain a specific meaning once the whole pathway of the
transition to adulthood is taken into account [2, 6, 16].
While other studies link family and career sequences to
health outcomes [11, 40], the present study is the first to
link the transition to adulthood as a sequence of events
to the development of obesity in young adulthood. Sequences contain information on quantum (which events
occur and how many times), ordering (what is the sequencing of events), and timing (when events take place)
of events [9]. This approach can provide more insight
into what specific life-courses are linked to the risk of
becoming obese.
In this study, we focus in detail on the influence of
life-course sequences in both career and family domains
between ages 17 and 27. In order to deal with career and
family sequences simultaneously, we use multichannel
sequence analysis [20, 37], which enables us to obtain a
measure of similarity between individuals’ career and
family sequences. On the basis of these similarity measures, individuals’ career-family sequences are grouped
into clusters. In the final step we examine whether
membership of a certain career-family sequence cluster
is related to a higher or lower probability of developing
obesity in young adulthood, with a specific focus on gender. Our research objective is to assess the influence of
career-family trajectories on the risk of becoming obese
towards the end of young adulthood and whether
career-family trajectories are differently related to obesity for men and women. Our main research question is
therefore: to what extent are career-family pathways during the transition to adulthood related to becoming
obese for men and women?
In assessing differences in the development obesity in
young adulthood, also racial and family background differences may play an important role. Black and Hispanic
youths are found to have a higher prevalence of obesity
compared with whites [35]. Parental SES and family
structure are also related to BMI for children from
impoverished and broken families and lower-class
households, who are more likely to develop obesity during their lifetimes [25, 41, 42, 44, 56, 58]. In the present
study, we also take into account the influences of race,
parental SES, and family structure, by examining
whether these background factors continue to have an
influence on becoming obese during young adulthood.

Mooyaart et al. BMC Public Health

(2019) 19:1511

The advantages offered by protective factors may accumulate over the life-course, as in the “cumulative advantage” concept [14, 47, 55]. There is indeed evidence that
cumulative advantage can also occur with respect to
obesity risk [15, 41, 42]. Our research design allows us
to test whether certain types of career-family sequences
during the transition to adulthood increase the risk of
becoming obese in early adulthood, and whether they
have an effect independently and on top of disadvantage
in childhood.

Methods
Data

This study uses data from the National Longitudinal
Survey of Youth from 1997 (hereafter referred to as
NLSY97), a panel study conducted by the U.S. Bureau of
Labor Statistics. Respondents were selected in 1997 at
ages 12 to 17 (born 1980–1984), using a multi-stage area
(housing units) stratified random sampling design,1 and
were interviewed annually until 2013 (with the exception
of 2012). The NLSY97 contains an oversample of respondents of Afro-American and Latino descent. When
weighted, the NLSY97 provides a nationally representative sample. The total sample consists of 8984 respondents. However, we only included those respondents
who participated in all waves and for whom there is at
least some information on body height and weight at
(around) age 28. Most respondents are excluded, because they do not provide full information on the timing
of key events in the transition to adulthood, while only
few respondents are excluded because of a missing or invalid height and weight. In all, our analysis is based on
N = 4688 cases (47% men, 53% women). We use sample
weights designed specifically for the group of respondents that participated in all waves.

Obesity definition

The NLSY97 contains measures of self-reported height
in feet and inches and weight in pounds (lbs). BMI is
calculated by (weight(lbs) × 703)/height2(inches). Our
main dependent variable is a binary variable indicating
whether or not the subject was obese at age 28, with this
age chosen also because all respondents in the survey
were at least 28 years old. If respondents did not report
height and weight at age 28, their BMI at age 29 was
used, and if this was also missing, their BMI at age 27
was used. In line with common practice [13], respondents were classified as obese when their BMI was 30 or
higher. Furthermore, adopting the same approach as
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MacMillan and Furstenberg [29], all BMI scores below
12 or over 50 were considered invalid.
Family background and control variables

The first NLSY97 wave contains a “Parent Questionnaire”,
from which we derived family background characteristics,
such as parental income, education, and family structure.
Parental education was coded as the highest education of
the mother or father using five categories: lower than high
school, high school, some college, 4-year college or higher,
and missing. Parental income refers to the household income reported by one of the parents when the respondent
was 12 to 16 years old and was coded in quartiles, also including a missing category. Family structure is the recorded
family structure in 1997 and was coded in four categories:
1) Both biological parents, 2) 1 biological, 1 step-parent, 3)
1 biological parent, 4) other (no biological parents). For the
main respondent, the gender variable (Female) was coded 0
for males and 1 for females, and Race was coded in four
categories: 1) white (non-Hispanic), 2) black (non-Hispanic), 3) Hispanic, 4) other (mixed). Finally, two controls
were included. First, we control for obesity at the end of
adolescence, so that we can examine how career-family sequences during the transition to adulthood affect the probability of becoming obese, rather than possibly viceversa
obesity affecting career-family trajectories. We therefore included the variable Obesity age 17 as a dichotomous variable (0 = not obese, 1 = obese). We defined obesity at age
17 at a cut-off point of 28 rather than 30, as previous research has shown that a somewhat lower cut-off point
more accurately captures obesity at younger ages [38]. Second, pregnant indicates whether the respondent was pregnant (1) or not (0) at age 28.
Table 1 shows the proportions of all the categories of
the family background variables in the sample and the
percentage of obesity within these categories.
Analytical strategy
Multichannel analysis of career-family sequences

In NLSY97, respondents reported the year and month in
which specific life-course events occurred. In terms of
education, in each wave they were asked whether they
had entered or exited an educational institution in the
previous year. Respondents were also asked to report the
level of education in which they enrolled, i.e., secondary
school, 2-year college, or 4-year college (including postgraduates). Regarding employment, respondents were
asked to provide the start and end dates of each job they
had in the previous year, including the number of
2

1

More information on the sampling design can be found on: https://
www.nlsinfo.org/content/cohorts/nlsy97/intro-to-the-sample/sampledesign-screening-process

The NLSY97 reports weekly job status. We recoded this to monthly
statuses using the conversion recommended by the NLS. If someone is
employed for at least one week during that period, this person is
considered employed.
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Table 1 Descriptive statistics on family background variables
(N = 4688)
Proportion
in sample (%)

Obesity at
Age 17 (%)

Obesity at
Age 28 (%)

Male

47.11

15.58

31.26

Female

52.89

14.12

34.27

Quartile 1

18.79

19.93

40.54

Quartile 2

18.91

17.55

35.66

Quartile 3

19.23

15.04

34.51

Quartile 4

19.77

8.29

23.90

Missing

23.30

13.79

30.59

Less than high school

15.32

20.00

40.42

High school diploma

31.06

16.10

36.03

Gender

Parental income

Parental education

Some college

23.79

16.19

33.36

4 year college or more

25.45

9.03

23.58

Missing

4.38

13.59

34.95

Family structure
Both biological parents

52.15

12.28

30.27

1 biological, 1 step parent

12.26

14.06

30.21

Single parent

30.53

18.75

37.56

Other

5.06

18.91

37.39

52.49

11.19

27.20

Race
White
Black

26.40

19.34

41.34

Hispanic

20.11

17.88

36.08

Other

1.00

23.40

40.43

working hours.2 With respect to family formation characteristics, respondents were asked whether they had
started or ended a marriage or cohabiting relationship in
the previous year, as well as the year and month of birth
of each of their children. In each wave, respondents reported who was living in their household at that time.
Furthermore, respondents were asked the month and
year in which they first left and returned to the parental
home (if they had done this).3
We use NLSY97 information to construct a sequencetype life-course dataset, creating, for each individual, a
sequence of 96 consecutive months between ages 17 and
27, along two dimensions: career and family. In order to
2

The NLSY97 reports weekly job status. We recoded this to monthly
statuses using the conversion recommended by the NLS. If someone is
employed for at least one week during that period, this person is
considered employed.
3
These questions were included from 2003 onwards, but in 2003
respondents also indicated the month and year of home return if this
occurred in any of the previous years.

create a sequence dataset it is necessary to define the
‘state space’, consisting of the different states individuals
can occupy at each time-point. The career states cover
educational enrollment and employment status. Respondents are classified as being enrolled in high school, in a
2-year college education, a 4-year college education, or
not enrolled. Where there are gaps between educational
episodes, we consider someone as continuously enrolled
if those gaps are shorter than 3 months. Regarding employment, individuals are classified as employed 35 h per
week or more, employed for less than 35 h per week, or
not employed (the last category includes people who are
not actively seeking employment, for instance stay-athome mothers). Combining these educational and employment statuses leads to 12 (4 × 3) possible different
career states.
Family states are defined in terms of living arrangements and parenthood status. Four living arrangements
are distinguished: living with parents, living alone/independent, living with partner (cohabiting), and living with
spouse (marriage). Within each of these options the respondent can either have had a child or not. Entering
parenthood is considered irreversible. Once respondents
have become parents, they are classified as parents for
the rest of the sequence, independently of whether they
co-reside with the child. This leads to 8 (4 × 2) possible
family states.
Multichannel sequence analysis has been developed to
compare life-course sequences on multiple dimensions
[20, 37], such as career and family. In multichannel sequence analysis, sequences are compared on both dimensions simultaneously. The pathways of two different
individuals are similar if the timing, occurrence, ordering, and duration in states are similar to each other in
both the career and family sequences. In order to develop a series of ideal-typical pathways in the transition
to adulthood, we start from a dissimilarity, or distance,
matrix and use cluster analysis. We use Optimal Matching Analysis to measure the level of dissimilarity of sequences [1]. The measure is based on how many states
would have to be substituted, deleted, or inserted in
order to transform one sequence into another. The more
of these operations are required, the less similar the sequences are. However, some life-course transitions may
occur more often than others. Therefore, in line with the
literature we assign costs of substitutions based on the
transition rates between different states [52]. When the
transition rate from one state to another is low, the substitution costs for these states is high, leading therefore
to a larger distance between sequences.
Multichannel sequence analysis is performed using the
TraMineR package in R. Based on the distance matrix
resulting from the multichannel Optimal Matching procedure, a weighted (using NLSY97 weights) hierarchical
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clustering procedure using Ward’s method was chosen
to produce clusters of respondents with similar life sequences. An advantage of the Ward algorithm is that it
produces fairly equal-sized groups [3].
The choice of the optimal number of clusters is based
on the best model fit in terms of the Akaike Information
Criteria (AIC) [4]. We conduct multiple logistic regressions, in which each logistic regression differs in the
number career-family clusters (based on the different
cluster solutions) that are included as dummy variables,
in order to test which set of career-family pathway variables most adequately predict obesity at age 28. Table 2
shows that the 8-cluster solution provides the lowest
AIC and therefore the best model fit, thus we opt for the
8-cluster solution. .
Analyzing precursors of obesity

We use binary logistic regression to identify the effects
of career-family sequences on the risk of obesity at age
28. In addition to the family background and control
variables, dummy variables for the set of career-family
sequence clusters during the transition to adulthood are
included, indicating whether someone is a member of a
particular career-family cluster. The career-family cluster
variables are interacted with gender in order to examine
differences in the influence of each career-family type
between men and women. Weights constructed by the
NLSY were used to counter any potential selectivity of
the sample.

Results
Descriptive results on the transition to adulthood

In Fig. 1 we describe the eight career and family clusters.
Some clusters have a similar career sequence, but differ in
their family sequence and vice versa. To label the clusters
we use a coding system that highlights whether most individuals in the cluster attend college (CO), are continuously employed (E) or have more unstable employment
(UE). For what concerns family behavior, our labels use
the main relationship/residential status: married (M), unmarried cohabitation (UC), single living (S) or in parental
Table 2 Model fit (AIC) of logistic regression for different
number career-family clusters
Number of clusters

AIC

4

4887.19

5

4880.47

6

4883.93

7

4878.49

8

4876.91

9

4877.81

10

4881.52

home (P), and lastly whether the majority of individuals
has a child (CH). In the first cluster, the majority of young
adults spend most of their time in the parental home. Regarding career pathways, respondents in this cluster spend
little time in college and most end up in full-time employment, followed by part-time employment, and then inactivity. We therefore label this cluster UE-P. In the
second cluster, the vast majority cohabit and have a child.
Almost no one in this cluster attends college and employment is relatively unstable, giving this cluster the UE-UCCH code. The third cluster we label CO-E-M. Almost all
respondents in this cluster are married, but relatively few
have had children. Most spend time in either 2- or 4-year
college education. The vast majority have stable full-time
employment. The fourth cluster includes respondents
who (previously) entered cohabitation or marriage, but by
age 27 the majority have had a child and are not in a cohabiting relationship. Of all the clusters, respondents in
this one spend most of their time in inactivity and least in
employment and hardly anyone attends college. Therefore, we label this cluster UE-S-CH. In the fifth cluster, respondents marry and have children in quick succession.
Most people in this cluster are in employment, either fulltime or part-time at age 27, but there is also quite some
time spent in inactivity, and few enter college, hence the
label UE-M-CH. Entering cohabitation but not having
children is the most salient feature of the sixth cluster.
Most remain in cohabitation although some marry or become single again. Most enter college and have full-time
employment when they reach 27. The label for this cluster
is CO-E-UC. In the seventh cluster, almost all attend a 4year college education. At age 27 most have finished their
college education and have entered full-time employment.
Regarding the family pathways of this group, most have
left the parental home but experienced no other events,
hence the label CO-E-S. In the final cluster, respondents
spend very little to no time in college education. Most are
full-time employed at age 27, but there is also time spent
in part-time work and inactivity. They leave the parental
home, but do not enter a union or have a child, thus the
label for this cluster is UE-S.
Table 3 shows the composition of the eight careerfamily clusters in terms of obesity at ages 17 and 28,
gender, and pregnancy status at age 28. The UE-P cluster has the highest percentage of obesity at age 17
(20.56%), and the CO-E-M the lowest with 7.43%. At age
28, the cluster with the highest percentage of obesity is
US-S-CH (38.22%), with the cluster CO-E-S having the
lowest (21.25%). Pregnancy at age 28 is most prevalent
in the CO-E-M cluster (18.47%), and least prevalent in
the UE-S cluster (4.47%).
Table 4 displays the distribution of career-family pathways cluster membership for the different family background variables. The respondents in the CO-E-S and
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Fig. 1 Distribution of states for each of the multichannel career-family sequence clusters
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Table 3 Obesity, gender, pregnancy and career-family sequence cluster membership (%)
UE-P

UE-UC-CH

CO-E-M

UE-S-CH

UE-M-CH

CO-E-UC

CO-E-S

UE-S

No

79.44

82.67

92.57

81.94

86.94

90.02

91.01

83.51

Yes

20.56

17.33

7.43

18.06

13.06

9.98

8.99

16.49

No

61.97

63.07

68.82

61.78

64.61

75.18

78.75

67.35

Yes

38.03

36.93

31.18

38.22

35.39

24.82

21.25

32.65

Men

62.56

45.74

40.53

31.68

36.10

38.69

53.95

68.04

Women

37.44

54.26

59.47

68.32

63.90

61.31

46.05

31.96

No

95.33

91.19

81.53

86.78

86.38

88.56

94.41

95.53

Yes

4.67

8.81

18.47

13.22

13.62

11.44

5.59

4.47

Obesity at 17

Obesity at 28

Gender

Pregnant at 28

The career-family clusters are coded using a the following scheme: CO college education, E (stable) employed, UE unemployed or unstable employment, M
married, UC unmarried cohabitation, S single, P = living in the parental home, CH = having (had) a child(ren)

Table 4 Family background and career-family sequence cluster membership
UE-P

UE-UC-CH

CO-E-M

UE-S-CH

UE-M-CH

CO-E-UC

CO-E-S

UE-S

Parental education
< High school

18.37

21.31

8.39

25.39

19.66

7.79

4.22

8.59

High school

32.57

42.90

23.26

41.75

31.18

29.93

17.03

31.96

Some college

27.21

22.44

24.94

19.76

24.86

23.84

19.62

29.90

4-year col.

17.48

7.95

39.57

9.29

17.70

35.04

55.59

26.12

Missing

4.37

5.40

3.84

3.80

6.60

3.41

3.54

3.44

Quartile 1

19.46

26.42

7.91

33.12

20.22

11.68

8.86

16.15

Quartile 2

20.16

25.85

16.55

22.64

19.24

18.00

10.35

21.99

Quartile 3

18.57

19.03

24.70

12.57

21.63

23.84

18.80

19.93

Quartile 4

16.48

8.52

30.22

6.02

14.89

25.79

38.42

22.34

Missing

25.32

20.17

20.62

25.65

24.02

20.68

23.57

19.59

White

43.79

36.93

74.82

25.52

57.3

73.72

68.80

57.39

Black

29.89

32.10

8.15

56.81

13.76

10.71

20.16

22.68

Hispanic

25.32

29.55

15.83

16.88

28.23

14.84

9.95

18.21

Other

0.99

1.42

1.20

0.79

0.70

0.73

1.09

1.72

Both parents

56.21

38.35

66.43

28.53

54.35

59.37

66.21

45.70

1 bio 1 step

9.33

17.05

12.71

13.74

13.62

14.84

9.13

12.71

Single parent

30.09

36.93

17.75

48.43

26.83

24.33

21.80

35.05

Other

4.37

7.67

3.12

9.29

5.20

1.46

2.86

6.53

Parental income

Race

Family structure

The career-family clusters are coded using a the following scheme: CO college education, E (stable) employed, UE unemployed or unstable employment, M
married, UC unmarried cohabitation, S single, P = living in the parental home, CH = having (had) a child(ren)
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Table 5 Log-odds estimates (and SE) from a logistic regression
model with obesity risk at age 28 as the dependent variable
Constant
Obesity age 17

Coefficient

Standard error

−1.020

0.191

***

***

0.126

*

2.798

Table 5 Log-odds estimates (and SE) from a logistic regression
model with obesity risk at age 28 as the dependent variable
(Continued)
UE-S *female

Coefficient

Standard error

−0.220

0.379

0.181

Observations

**

0.135

Quartile 1

ref.

Quartile 2

−0.105

0.130

Quartile 3

0.053

0.138

Obesity is the dependent variable and defined in the model as a dichotomous
variable indicating 0 = not obese 1 = obese at age 28, this coding applies also
for the independent variable obesity at age 17
The career-family clusters are coded using a the following scheme: CO college
education, E (stable) employed, UE unemployed or unstable employment, M
married, UC unmarried cohabitation, S single, P = living in the parental home,
CH = having (had) a child(ren)
*p < 0.05, **p < 0.01, ***p < 0.001

Quartile 4

−0.269

0.151

Missing

−0.233

0.129

Female
Pregnant at 28

0.367
0.373

Parental income

Parental education
Less than high school

ref.

High school diploma

−0.091

0.132

Some college

−0.275

0.143

4 year college or more

−0.436

0.152

Missing

0.028

0.224

**

Family structure
Both biological parents

ref.

1 biological, 1 step-parent

−0.126

0.131

Single parent

0.025

0.101

Other

−0.237

0.204

Race
White

ref.

Black

0.367***

0.103

Hispanic

0.039

0.112

Other

0.326

0.333

UE-P

ref.

UE-UC-CH

−0.085

0.237

CO-E-M

0.470*

0.214

UE-S-CH

−0.198

0.208

UE-M-CH

0.295

0.190

CO-E-UC

−0.180

0.236

CO-E-S

−0.176

0.177

UE-S

−0.035

0.214

Interactions Career-family
clusters*female
UE-P*female

ref.

UE-UC-CH*female

−0.008

0.347

CO-E-M*female

−0.659

0.300

UE-S-CH*female

−0.031

0.277

UE-M-CH*female

−0.532

0.268

CO-E-UC*female

−0.297

0.326

CO-E-S*female

−0.772

0.276

*

**

CO-E-UC clusters appear to be generally from more
advantaged background as they predominantly white, have
on average higher educated parent, grew up in relatively
richer households, with a higher share of two-parent families. Respondents in the UE-S-CH and UE-UC-CH clusters appear to be on average from a more disadvantaged
background, with a higher share of racial minorities, with
less affluent and educated parents, and a lower share of
two-parent families. However, even though there are differences between the clusters in terms of family background, all clusters have a minimum of 5% per category
(with the exception of “missing” or “other” categories,
which have lower percentages among all different careerfamily pathway clusters), so that there is representation of
all family backgrounds in each of the clusters.
Logistic regression results

Career-family clusters

*

4688

Results of a binary logistic regression model, with obesity risk at age 28 as the dependent variable, are presented in Table 5. The analyses in Table 5 include the
interaction between gender, and the career-family pathway cluster dummies (results without the interaction are
available upon request). Noticeable is the strong effect of
obesity at age 17. Respondents who were obese at age 17
are more than 16 times more likely to be obese at age 28
compared with those who were not obese at age 17.
Two significant family background effects are observed.
First, young adults who have one or more university educated parents have a lower risk of being obese at age 28
compared to those whose parents do not have more
than a high school education. Second, blacks have an increased probability of being obese at age 28 compared
with whites. There are no significant effects for parental
income and family structure.
From Table 5 we learn that there are significant differences between some career-family clusters, and that
these differences are gendered. Because of the interaction with gender, the coefficients under “career-family
clusters” represent the effects for men. The reference
4

Pregnant women at age 28 were excluded
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Fig. 2 Predicted probability of obesity for each career-family cluster, split by gender, for those who are not obese at age 17

category for the career family clusters variable in Table 5
is UE-P, i.e. those with unstable employment while still
living in the parental home. All coefficients in Table 5
therefore indicate the relative difference with respect to
those in the UE-P cluster. Since not all relative differences can be shown in the table, we ran the same analysis with different reference categories in order to reveal
all significant differences between each pair of careerfamily clusters (results available upon request). There is
a clear positive effect for the CO-E-M cluster, i.e. those
who went to college and are stably employed and married with no children, showing a higher risk of obesity at
age 28 for this cluster compared with men in the UE-P,
UE-UC-CH, UE-S-CH, CO-E-UC, and CO-E-S clusters.
Men who are married and have children, i.e. those in the
UE-M-CH cluster, have a significantly higher risk of
obesity compared with the UE-S-CH and CO-E-S clusters. All other differences between clusters for men are
not statistically significant.
The interaction terms show how the cluster effects of
women differ from those of men. The negative and significant effects for CO-E-M and UE-M-CH are similar
in size to the positive main effect (for men), meaning
that for women, being in these clusters is not related to
a higher probability of obesity at age 28 with respect to
the reference category (UE-P). The interaction with the
CO-E-S cluster also shows a negative effect. However,
because the effect for men was already negative, this indicates that for women there is a strong negative effect
of being in the CO-E-S cluster. Thus, particularly
women who attend college, have stable employment
afterwards and remain single have a lower risk of becoming obese. In fact, women in this cluster have a
lower risk of becoming obese than all other groups of
women. The only other statistically significant difference
between career-family clusters among women is that

those in the CO-E-UC cluster have a lower obesity risk
at age 28 compared to those in the UE-P cluster.
In order to facilitate the interpretation of results, in
Fig. 2 we show the predicted probability of obesity at age
28 for those who were not obese at age 17, for each of
the career-family clusters, split by gender.4 We report
the predicted probability of obesity for respondents who
were not obese at age 17, because we want to focus on
which of the different career-family clusters are related
to becoming, rather than to staying, obese. Figure 2
shows substantial gender variation within some of the
clusters. Men who are in the CO-E-M cluster have the
highest probability of becoming obese (30%). Among
men, those following a UE-M-CH type of sequence have
a 26% probability. The lowest probability, around 18%, is
for men in the UE-S-CH, CO-E-S, and CO-E-UC clusters. Men in other clusters have around a 20% probability of becoming obese.
For women, the ordering of career-family clusters in
terms of highest to lowest probability of becoming obese
is very different from that of men. Women in the UE-P
cluster have a 28% probability of becoming obese and
thereby have the highest risk among women. Next, the
UE-UC-CH cluster has a 26% probability. At the lower
end in terms of obesity risk are women in the CO-E-M
cluster (19% probability), but the lowest obesity risk of
all is found for women in the CO-E-S cluster (13% probability). Women in the other career-family clusters have
around a 23–24% probability of becoming obese.

Discussion
In line with previous studies, we found that obesity in
adolescence is strongly related to obesity in adulthood
[22, 34, 48]. While generally those who attend college
and postpone childbearing have lower obesity risk, an
important finding of this study is that career-family
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pathways during the transition to adulthood have different associations with the risks of becoming obese for
men and for women.
Women who typically attend 4-year college education,
leave the parental home in their early 20s, but postpone
union formation and parenthood, have a much lower
risk of becoming obese at age 28 compared to women
following other career-family pathways. However, this is
not merely because of the postponing effect of education
on family formation. Women who postpone family formation and forego any postsecondary education, have a
significantly higher risk of developing obesity than their
peers who follow the same family pathways but do attend college. Generally, women who experienced early
childbearing had a higher risk of becoming obese, compared to those in clusters in which no childbearing took
place before age 28. This is in line with the idea that
work-family conflict can increase BMI [5, 51]. Yet,
somewhat surprisingly, women who stayed in the parental home had the highest risk of developing obesity. It
may be that this group of women share particular features that remain unobserved in our analyses. A potential reason could be that staying in the parental home
relatively long compared with their peers increases their
level of stress. Women who make off-time delayed transitions report higher levels of stress compared to those
going through transition such as leaving the parental
home and entering marriage at more normative ages [8].
Stress has been linked to obesity, as it can lead to an unhealthy diet [50].
For men, the picture is quite different. Early marriage
seems to be the defining characteristic of increased obesity risk. Surprisingly, men who marry early but do not
have a child appear to have the highest risk of developing obesity. A possible explanation for the increase in
BMI after marriage is that those who are still in the
‘marriage market’ may be more keen to maintain a
healthy body weight in order to attract a potential marriage partner [7, 54]. However, one would expect than
expect that those marrying early and having one or more
children would also have the same obesity risk, or perhaps higher given the higher family burden, but this is
not corroborated by our analyses. Furthermore, results
show that those who marry and have children early most
often do not enter college, whereas men who marry early
but do not have children (yet) often do attend college.
Thus, it appears that college education does not buffer
the risk of becoming obese among men that marry early.
However, one would expect this equally strong for both
genders which appears not to be the case. Perhaps,
women who are married with children improve their
diet compared with women who are married without
children. Lake et al. [24] found that women often change
their diet after childbirth and that within cohabitation
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and marriage they exert a positive influence on the diet
of their partner, more so than men do on their female
partners.
In addition to the impact of career-family pathways during the transition to adulthood, we find some family background effects. We find a decreased risk of becoming
obese for those with at least one parent with a 4-year college degree or more compared with those whose parents
have no more than a high school degree. This suggests
that there is cumulative advantage on the basis of education, as the advantage of a decreased risk of developing
obesity by following a “4-year college” sequence and having highly educated parents stack up. Furthermore, we
find that blacks compared with whites have a higher risk
of becoming obese in young adulthood. The reason we do
not find other effects of family background could be that
these effects are mediated through the career-family sequences in the transition to adulthood and obesity at
adolescence.
This study has some limitations. First, BMI was calculated based on self-reported height and weight. There is
evidence indicating a small bias in these self-reports because height tends to be over-reported and weight overestimated by men, while underestimated by women [30].
Second, this study has shown that career-family sequences in the transition to adulthood are related to the
risk of becoming obese, but it has not revealed the exact
mechanisms by which these pathways impact the risk of
obesity. Future research should therefore examine more
specifically the mechanisms, for instance through change
in diet and physical activity, by which life-course transitions and role combinations and obesity are related.

Conclusion
This study has shown that different career-family pathways are related to different risks for developing obesity
during young adulthood. Furthermore, results also show
that there is a clear gender component in this relationship. For women, a combination of college education
and the postponement of family formation clearly buffer
elevated obesity risks. Women who have a family to take
care of, next to having a job in their early 20s, have a
higher risk of developing obesity. Helping women deal
with work-family conflict, through better family-oriented
work policies may therefore lower their risk of becoming
obese. However, women who stay relatively long in the
parental home and do not attend postsecondary education have the highest risk of becoming obese, which may
be related to the stress of having the feeling of “lagging
behind” in terms of the transition to adulthood with respect to their peers. Still, more research is needed to
understand why this group in particular have a higher
risk of becoming obese. For men, attending college
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education lowers the risk to become obese, but not
when college education is combined with early marriage.
Our results provide two general policy implications in
battling obesity in young adulthood. First, not only single factors or events in the transition to adulthood matter. It is fundamental to consider the obesity-related
risks of combinations of events and states over the lifecourse which are related to becoming obese in young
adulthood, also through a gendered lens. Second, policy
makers should be aware that helping young adults
change their life-course pathways can be beneficial in reducing obesity in young adulthood, with for instance
helping individuals who struggle in the transition to
adulthood to leave the parental home, get a full-time job
or attend education. This life-course perspective may
not only be helpful in informing policy on how to reduce
obesity, but can also be useful in reducing other health
risks over the life-course.
Abbreviations
AIC: Akaike Information Criteria; BMI: Body Mass Index; NLSY97: National
Longitudinal Survey of Youth 1997
Authors’ contributions
This manuscript is work from JM’s PhD dissertation. AL and FB are his
supervisors. JM restructured the data to prepare for the analysis. The paper
was written by JM and co-written by AL and FB. JM designed and ran the
analyses and AL and FB co-designed the analyses and provided corrections
for the analyses. All authors read and approved the manuscript.
Funding
This research has received monetary support of a European Research Grant.
The research leading to these results has received funding from the
European Research Council under the European Union’s Seventh Framework
Programme (FP/2007–2013) / ERC Grant Agreement n. 324178 (Project:
Contexts of Opportunity. PI: Aart C. Liefbroer). The funding body (ERC) had
no role in the design of the study and collection, analysis, and interpretation
of data and in writing the manuscript.
Availability of data and materials
This research uses open access data. For more information go to https://
www.nlsinfo.org/content/cohorts/nlsy97
The data can be downloaded from the following repository after making an
account: https://www.nlsinfo.org/investigator/pages/login.jsp
Ethics approval and consent to participate
Not applicable as this research uses data from the NLSY97, an anonymized
dataset. For more information go to https://www.nlsinfo.org/content/
cohorts/nlsy97.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
Department of Sociology, McGill University, Peterson Hall Building 3460
McTavish Street, Montréal, QC H3A 0E6, Canada. 2Netherlands
Interdisciplinary Demographic Institute, Lange Houtstraat 19, 2511 CV The
Hague, The Netherlands. 3Department of Epidemiology, University Medical
Centre Groningen (UMCG) / University of Groningen, Groningen,
Netherlands. 4Department of Sociology, VU University Amsterdam,
Amsterdam, Netherlands. 5Department of Social and Political Sciences and
Carlo F. Dondena Centre for Research on Social Dynamics and Public
Policies, Bocconi University, Via Röntgen 1, 20136 Milan, MI, Italy.

Page 11 of 12

Received: 19 April 2019 Accepted: 16 October 2019

References
1. Abbott A, Tsay A. Sequence analysis and optimal matching methods in
sociology: review and Prospect. Sociol Methods Res. 2000;29(1):3–33.
https://doi.org/10.1177/0049124100029001001.
2. Aisenbrey S, Fasang A. The interplay of work and family trajectories over the
life course: Germany and the United States in comparison. Am J Sociol.
2017;122(5):1448–84. https://doi.org/10.1086/691128.
3. Aisenbrey S, Fasang AF. New life for old ideas: The ‘second wave’ of
sequence analysis bringing the ‘course’ Back into the life course. Sociol
Methods Res. 2010;38(3):420–62. https://doi.org/10.1177/0049124109357532.
4. Akaike H. Likelihood of a model and information criteria. J Econ. 1981;16(1):
3–14. https://doi.org/10.1016/0304-4076(81)90071-3.
5. Allen TD, Armstrong J. Further examination of the link between work-family
conflict and physical health: The role of health-related behaviors. Am Behav
Sci. 2006. https://doi.org/10.1177/0002764206286386.
6. Amato PR, Landale NS, Havasevich-Brooks TC, Booth A, Eggebeen DJ, Schoen R,
McHale SM. Precursors of young Women’s family formation pathways. J Marriage
Fam. 2008;70(5):1271–86. https://doi.org/10.1111/j.1741-3737.2008.00565.x.
7. Averett SL, Sikora A, Argys LM. For better or worse: relationship status and
body mass index. Econ Hum Biol. 2008;6(3):330–49. https://doi.org/10.1016/j.
ehb.2008.07.003.
8. Bell S, Lee C. Transitions in emerging adulthood and stress among young
Australian women. Int J Behav Med. 2008. https://doi.org/10.1080/
10705500802365482.
9. Billari FC. Life course analysis: two (complementary) cultures? Some
reflections with examples from the analysis of the transition to adulthood.
Adv Life Course Res. 2005. https://doi.org/10.1016/S1040-2608(05)10010-0.
10. Brown WJ, Trost SG. Life transitions and changing physical activity patterns
in young women. American Journal of Preventive Medicine. 2003;25(2):140–
3.
11. Carmichael F, Ercolani MG. Unpaid caregiving and paid work over life-courses:
different pathways, diverging outcomes. Soc Sci Med. 2016;156:1–11. https://
doi.org/10.1016/j.socscimed.2016.03.020.
12. Clarke P, O’Malley PM, Johnston LD, Schulenberg JE. Social disparities in BMI
trajectories across adulthood by gender, race/ ethnicity and lifetime socioeconomic position: 1986-2004. Int J Epidemiol. 2009;38(2):499–509. https://
doi.org/10.1093/ije/dyn214.
13. Cole TJ, Lobstein T. Extended international (IOTF) body mass index cut-offs
for thinness, overweight and obesity. Pediatric Obesity. 2012. https://doi.
org/10.1111/j.2047-6310.2012.00064.x.
14. Dannefer D. Cumulative advantage/disadvantage and the life course:
cross-fertilizing age and social science theory. J Gerontol B Psychol Sci
Soc Sci. 2003;58(6):S327–37. https://doi.org/10.1093/geronb/58.6.S327.
15. Dupre ME. Educational differences in health risks and illness over the life
course: a test of cumulative disadvantage theory. Soc Sci Res. 2008;37(4):
1253–66. https://doi.org/10.1016/j.ssresearch.2008.05.007.
16. Elder GH. Time, human agency, and social change: perspectives on the life
course. Soc Psychol Q. 1994;57(1):4–15. https://doi.org/10.2307/2786971.
17. Elder G. The life course as developmental. Child Dev. 1998. https://doi.org/
10.1111/j.1467-8624.1998.tb06128.
18. Elstgeest LEM, Mishra GD, Dobson AJ. Transitions in Living Arrangements
Are Associated with Changes in Dietary Patterns in Young Women. The
Journal of Nutrition. 2012;142(8):1561–7.
19. Furstenberg FF. On a new schedule : adulthood and transitions to family
change. Futur Child. 2010;20(1):67–87. https://doi.org/10.1353/foc.0.0038.
20. Gauthier J-A, Widmer ED, Bucher P, Notredame C. Multichannel sequence
analysis applied to social science data. Sociol Methodol. 2010;40(1):1–38.
https://doi.org/10.1111/j.1467-9531.2010.01227.x.
21. Gordon-Larsen P, Adair LS, Nelson MC, Popkin BM. Five-year obesity
incidence in the transition period between adolescence and adulthood: The
National Longitudinal Study of adolescent health. Am J Clin Nutr. 2004;
80(3):569–75.
22. Harris KM, Perreira KM, Lee D. Obesity in the transition to adulthood:
predictions across race/ethnicity, immigrant generation, and sex. Arch
Pediatr Adolesc Med. 2009;163(11):1022–8. https://doi.org/10.1001/
archpediatrics.2009.182.
23. Kopelman P. Health risks associated with overweight and obesity. Obes Rev.
2007;1(11):13–7. https://doi.org/10.1111/j.1467-789X.2007.00311.x.

Mooyaart et al. BMC Public Health

(2019) 19:1511

24. Lake AA, Rugg-Gunn AJ, Hyland RM, Wood CE, Mathers JC, Adamson AJ.
Longitudinal dietary change from adolescence to adulthood: perceptions,
attributions and evidence. Appetite. 2004. https://doi.org/10.1016/j.appet.
2003.11.008.
25. Lamerz A, Kuepper-Nybelen J, Wehle C, Bruning N, Trost-Brinkhues G, Brenner
H, Hebebrand J, Herpertz-Dahlmann B. Social class, parental education, and
obesity prevalence in a study of six-year-old children in Germany. Int J Obes.
2005;29(4):373–80. https://doi.org/10.1038/sj.ijo.0802914.
26. Levitsky DAA, Halbmaier CAA, Mrdjenovic G. The freshman weight gain: a
model for the study of the epidemic of obesity. Int J Obes. 2004;28:1435–42.
https://doi.org/10.1038/sj.ijo.0802776.
27. Shukri M, Jones F, Conner M. Relationship between work-family conflict and
unhealthy eating: does eating style matter? Appetite. 2018. https://doi.org/
10.1016/j.appet.2017.12.027.
28. Mclanahan S. Diverging Destinies : How Children Are Faring Under the
Second Demographic Transition *. 2004;41(4):607–27.
29. Macmillan R, Furstenberg F. The logic and practice of growth curve analysis:
Modeling strategies for life course dynamics. In Handbook of the life course.
Springer, Cham. 2016;541-69.
30. Merrill RM, Richardson JS. Validity of self-reported height, weight, and body
mass index: findings from the National Health and nutrition examination
survey, 2001-2006. Prev Chronic Dis. 2009;6(4):A121 https://doi.org/A121 [pii].
31. Miech RA, Shanahan MJ, Boardman J, Bauldry S. The sequencing of a
college degree during the transition to adulthood: implications for obesity.
J Health Soc Behav. 2015. https://doi.org/10.1177/0022146515581618.
32. Morgen CS, Sørensen TIA. Global Trends in the Prevalence of
Overweight and Obesity. Nat Rev Endocrinol. 2014;10(9):513–4. https://
doi.org/10.1038/nrendo.2014.124.
33. Nelson MC, Kocos R, Lytle LA, Perry CL. Understanding the perceived
determinants of weight-related behaviors in late adolescence: a qualitative
analysis among college youth. J Nutr Educ Behav. 2009;41(4):287–92.
https://doi.org/10.1016/j.jneb.2008.05.005.
34. Nelson MC, Story M, Larson NI, Neumark-Sztainer D, Lytle LA. Emerging Adulthood
and College-Aged Youth: An Overlooked Age for Weight-Related Behavior
Change. Obesity (Silver Spring). 2008;16(10):2205–11 10.1038/oby.2008.365.
35. Ogden CL, Carroll MD, Kit BK, Flegal KM. Prevalence of childhood and adult
obesity in the United States, 2011-2012. JAMA. 2014;311(8):806–14. https://
doi.org/10.1001/jama.2014.732.
36. Ogden CL, Carroll MD, Curtin LR, McDowell MA, Tabak CJ, Flegal KM.
Prevalence of overweight and obesity in the United States, 1999-2004.
JAMA. 2006;295(13):1549–55. https://doi.org/10.1001/jama.295.13.1549.
37. Pollock G. Holistic trajectories: a study of combined employment, housing and
family careers by using multiple-sequence analysis. J Royal Stat Soc Series A
Stat Soc. 2007;170(1):167–83. https://doi.org/10.1111/j.1467-985X.2006.00450.x.
38. Reilly JJ, Kelly J, Wilson DC. Accuracy of simple clinical and epidemiological
definitions of childhood obesity: systematic review and evidence appraisal.
Obes Rev. 2010. https://doi.org/10.1111/j.1467-789X.2009.00709.x.
39. Roos E, Sarlio-Lähteenkorva S, Lallukka T, Lahelma E. Associations of workfamily conflicts with food habits and physical activity. Public Health Nutr.
2007. https://doi.org/10.1017/S1368980007248487.
40. Sabbath EL, Mejía-Guevara I, Noelke C, Berkman LF. The long-term mortality
impact of combined job strain and family circumstances: a life course
analysis of working American mothers. Soc Sci Med. 2015;146:111–9. https://
doi.org/10.1016/j.socscimed.2015.10.024.
41. Scharoun-Lee M, Kaufman JS, Popkin BM, Gordon-Larsen P. Obesity, race/
ethnicity and life course socioeconomic status across the transition from
adolescence to adulthood. J Epidemiol Community Health. 2009;63(2):133–
9. https://doi.org/10.1136/jech.2008.075721.
42. Scharoun-Lee M, Adair LS, Kaufman JS, Gordon-Larsen P. Obesity, race/
ethnicity and the multiple dimensions of socioeconomic status during the
transition to adulthood: a factor analysis approach. Soc Sci Med. 2009;68(4):
708–16. https://doi.org/10.1016/j.socscimed.2008.12.009.
43. Scharoun-Lee M, Gordon-Larsen P, Adair LS, Popkin BM, Kaufman JS,
Suchindran CM. Intergenerational profiles of socioeconomic (dis)advantage
and obesity during the transition to adulthood. Demography. 2011;48(2):
625–51. https://doi.org/10.1007/s13524-011-0024-5.
44. Schmeer KK. Family structure and obesity in early childhood. Soc Sci Res.
2012;41(4):820–32. https://doi.org/10.1016/j.ssresearch.2012.01.007.
45. Schoon I. Becoming Adult: The Persisting Importance of Class and Gender.
In: Gender Inequalities in the 21st Century New Barriers and Continuing
Constraints; 2010. p. 22–39.

Page 12 of 12

46. Shanahan MJ. Pathways to adulthood in changing societies: variability and
mechanisms in life course perspective. Annu Rev Sociol. 2000;26(1):667–92.
https://doi.org/10.1146/annurev.soc.26.1.667.
47. Singh-Manoux A, Ferrie JE, Chandola T, Marmot M. Socioeconomic
trajectories across the life course and health outcomes in midlife: evidence
for the accumulation hypothesis? Int J Epidemiol. 2004;33(5):1072–9. https://
doi.org/10.1093/ije/dyh224.
48. Singh AS, Mulder C, Twisk JWR, Van Mechelen W, Chinapaw MJM. Tracking
of childhood overweight into adulthood: a systematic review of the
literature. Obes Rev. 2008. https://doi.org/10.1111/j.1467-789X.2008.00475.x.
49. Sobal J, Hanson KL. Marital status, marital history, body weight, and obesity. Marriage
Fam Rev. 2011;47(7):474–504. https://doi.org/10.1080/01494929.2011.620934.
50. Sominsky L, Spencer SJ. Eating behavior and stress: a pathway to obesity.
Front Psychol. 2014. https://doi.org/10.3389/fpsyg.2014.00434.
51. van Steenbergen EF, Ellemers N. Is managing the work-family Interface
worthwhile? Benefits for employee health and performance. J Organ Behav.
2009;30(5):617–42. https://doi.org/10.1002/job.569.
52. Studer M, Ritschard G. What matters in differences between life trajectories:
A comparative review of sequence dissimilarity measures. J R Stat Soc Ser A.
2016;179(2):481-511. https://doi.org/10.1111/rssa.12125.
53. Teachman J. Body weight, marital status, and changes in marital status. J
Fam Issues. 2016;37(1):74–96. https://doi.org/10.1177/0192513X13508404.
54. The NS, Gordon-Larsen P. Entry into Romantic Partnership Is
Associated with Obesity. Obesity (Silver Spring). 2009;17(7):1441–7.
https://doi.org/10.1038/oby.2009.97.
55. Walsemann KM, Geronimus AT, Gee GC. Accumulating disadvantage over the
life course: evidence from a longitudinal study investigating the relationship
between educational advantage in youth and health in middle age. Res Aging.
2008;30(2):169–99. https://doi.org/10.1177/0164027507311149.
56. Wells NM, Evans GW, Beavis A, Ong AD. Early childhood poverty, cumulative risk
exposure, and body mass index trajectories through young adulthood. Am J
Public Health. 2010;100(12):2507–12. https://doi.org/10.2105/AJPH.2009.184291.
57. Wengreen HJ, Moncur C. Change in diet, physical activity, and body weight
among young-adults during the transition from high school to college.
Nutrition Journal. 2009:8(1).
58. Whitaker RC, Wright JA, Pepe MS, Seidel KD, Dietz WH. Predicting obesity in
young adulthood from childhood and parental obesity. N Engl J Med. 1997;
337(13):869–73. https://doi.org/10.1056/NEJM199709253371301.
59. Winpenny EM, van Sluijs EMF, White M, Klepp K-I, Wold B, Lien N. Changes
in diet through adolescence and early adulthood: longitudinal trajectories
and association with key life transitions. International Journal of Behavioral
Nutrition and Physical Activity. 2018;15(1).

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

