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Abstract

Purpose: Childhood adversity is associated with adverse health outcomes, in part due to its
effects on healthy lifestyle. We examined whether psychological resilience to adversity may
promote healthier behaviors and body weight in young adulthood.

Methods: Data are from the Growing Up Today Study, a longitudinal cohort of young adults
(n=3,767) who are children of participants of the Nurses’ Health Study Il, a separate longitudinal
cohort. After characterizing psychological resilience according to levels of adversity exposure
before age 18 and young adult psychological health (defined by a composite of low psychological
distress and high positive affect), we derived a categorical measure by cross-classifying adversity
(exposed vs unexposed) and psychological health (high vs lower). We considered five outcomes
self-reported at baseline (2010) and five years later: healthy body weight and four healthy lifestyle
components including being a non-smoker, moderate alcohol consumption, regular physical
activity, and healthy diet. Poisson regression models evaluated associations of each outcome with
psychological resilience, comparing psychologically resilient individuals to those who were not
resilient or who were unexposed to adversity, adjusting for relevant covariates.
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Results: We did not identify differences between psychologically resilient individuals and

those unexposed to adversity who were psychologically healthy with respect to meeting
recommendations for most healthy lifestyle components and associations were largely stable over
time. Across most outcomes, non-resilient individuals were less likely to be healthy relative to
resilient individuals.

Conclusions: Psychological resilience may disrupt negative effects of childhood adversity on
having a healthy lifestyle in young adulthood.

Keywords
psychological resilience; healthy lifestyle; body weight; young adulthood

Childhood adversity is shown to increase risk for chronic diseases, potentially via unhealthy
biobehavioral factors [1]. Indeed, individuals who experience childhood adversity may

be more likely to engage in unhealthy behaviors like smoking, alcohol consumption, or
physical inactivity [2] and have less healthy body weight, which all increase chronic
disease risk. Psychological distress (e.g., depression, anxiety), which often occurs following
adversity, is also associated with unhealthy biobehavioral outcomes [2]. In contrast,
psychological resilience, or positive psychological functioning despite childhood adversity
[3], may disrupt effects of adversity and distress by increasing engagement in health-related
behaviors that reflect a healthy lifestyle. The underlying capacity enabling individuals to
circumvent negative psychological sequelae of childhood adversity may extend to other
health-relevant domains, including maintenance of healthy body weight [4]. Important
insight may be gained by examining associations of psychological resilience with behaviors
and body weight during early adulthood, a time when many psychopathologies onset [5] and
health trajectories are solidified [6].

Consistent, abundant evidence shows the negative psychological, physical, and social
consequences of adverse childhood experiences [7]. Despite widespread childhood adversity
experiences, many individuals show positive psychological functioning following exposure,
demonstrating psychological resilience [8]. Resilience is often considered a dynamic process
influenced by multiple, interacting internal and external factors which underly the capacity
for resilience across the lifecourse [9]. Psychological resilience encompasses two domains:
significant adversity and positive psychological functioning, including both low distress

and positive well-being [3]. Definitions and measurements of resilience vary, focusing

on individual trait resiliency, processes unfolding over time, or demonstrated capacity or
outcome [10], with most prior research focusing on resilience as an outcome and examining
factors that influence resilience [11,12].

Some cross-sectional work has examined associations between resilience and healthier
lifestyle, identifying a positive relationship between self-report trait measures of resilience
and healthy outcomes [13-15]. Studies demonstrated that higher trait resilience was
associated with lower smoking [15], drinking and drug use [13], healthier diets [14] and
more physical activity [14]. While intriguing, this work has some limitations. Trait measures
assess one’s perceived ability to recover from adversity, reflecting one’s concept of their
personal resiliency but failing to explicitly account for adversity experiences and assess
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psychological health. Furthermore, some work suggests trait resilience and manifested
resilience are not necessarily strongly correlated [16]. Additionally, cross-sectional studies
are unable to disentangle directionality of effects.

The current study examined whether psychological resilience to childhood adversity
predicted greater likelihood of engaging in healthy behaviors and having healthy body
weight across young adulthood in a community-based cohort. Health-related factors
shown to influence later chronic disease risk [17] were included as outcomes: smoking,
alcohol consumption, physical activity, diet quality, and body weight. Extending the
mostly cross-sectional studies in this area, we included repeated outcome measures and
defined manifested resilience using information on childhood adversity and young adult
psychological health, thereby measuring demonstrated capacity rather than one’s perceived
resiliency [18]. As prior work suggests that absence of psychopathology does not necessarily
indicate positive functioning [19], our measure of psychological health incorporated levels
of both distress and positive well-being [8]. We also categorized individuals into groups
according to levels of psychological resilience to adversity.

Two complementary approaches to modeling resilience from developmental psychology
include person-focused (i.e., classifying individuals by relevant characteristics) and variable-
focused (i.e., examining links between specific factors and outcomes) [18]. Using a
person-focused approach, we characterized individuals into one of four phenotypes:

resilient (adversity-exposed, high psychological health); non-resilient (adversity-exposed,
lower psychological health); unfavorable psychological functioning without adversity, and
positive psychological functioning without adversity. \We hypothesized that resilience would
“disrupt” harmful effects of adversity occurring before age 18, whereby resilient individuals
would not differ from those with positive psychological functioning without adversity in
their likelihood of being healthy on each outcome. We also expected resilient individuals
would be more likely to be healthy on each outcome compared to non-resilient or those

with unfavorable psychological functioning without adversity. Using a variable-focused
approach, we examined independent and interactive effects of adversity exposure and
psychological health on each outcome. We hypothesized that adversity would decrease while
psychological health would increase likelihood of being healthy on each outcome, and that
higher psychological health would buffer higher adversity (i.e., effect modification).

Study Sample

Data are from the Growing Up Today Study | (GUTSL1), a longitudinal cohort of young
adults who are children of Nurses’ Health Study Il (NHS2) participants, a separate
longitudinal cohort. NHS2 began in 1989 involving biennial survey questionnaires,
recruiting female registered nurses aged 25-42 in 15 US states resulting in 116,429
participants (24% response rate); additional details about the study recruitment and sample
are described elsewhere [20]. In 1996, ~40,000 NHS2 participants with at least one child
aged 9-14 were invited to enroll their children in GUTSL, resulting in 16,882 enrolled [21].
GUTSL1 participants completed self-report questionnaires assessing health-related factors in
1996, annually until 2001, and approximately every two years thereafter.
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As some of the resilience information was queried in 2010, this served as our study baseline
(timeline in Appendix). Outcome information was assessed in 2010 and on one follow-up
questionnaire in 2015. GUTS1 has had substantial attrition, with 51% (n=8,648) of the
initial cohort participating by 2010. Among these participants, 6,631 (77%) had relevant
exposure information and 4,158 (48%) also had complete outcome information. Due to low
missingness on covariates (n=298, 7%), we conducted a complete case analysis excluding
all individuals with any covariate missingness. We additionally excluded 93 individuals with
serious youth health conditions (details in Appendix: Methods) for an analytic sample of
3,767 individuals. The study protocol was approved by the Institutional Review Boards of
the Brigham and Women’s Hospital and the Harvard T.H. Chan School of Public Health.

Psychological resilience—Psychological resilience was defined by two domains:
exposure to adversity before age 18 and young adult psychological health [22]. Childhood
adversity was retrospectively reported in 2007 by participants, or prospectively by

NHS2 participants (biennially from 1989 until GUTS1 participants were aged 18), and
psychological functioning was reported in 2010 by participants. While adversity was
assessed by respondents and their mothers at different times, prior work has demonstrated
that reports of adversity tend to be valid and predictive of later health [23]. Moreover,
ascertainment of childhood adversity occurred prior to measurement of psychological
functioning in young adulthood, decreasing concerns that the latter could influence reporting
of the former and permitting assessment of manifest psychological functioning in the context
of adversity.

Childhood aaversity included early-life psychosocial adversities that often co-occur, disrupt
normative development, and negatively impact psychological health. Seven potential
adversities included maltreatment (i.e., physical abuse [24,25], emotional abuse [24], sexual
abuse [25], witnessing household abuse; reported by GUTS1 participants in 2007) and other
psychosocial adversities (i.e., maternal depression, maternal divorce, maternal widowhood;
reported by NHS2 participants biennially from 1989) occurring before age 18; that is, in
childhood and/or adolescence. Individuals were classified as exposed or unexposed to each
adversity (details in Appendix: Methods), similar to prior work in GUTS [26]. As no formal
cut-offs for adversity exposure have been developed, binary adversity exposure was defined
using a stringent cut-point of exposed (=1 adversities) versus unexposed (no adversities),
while continuous adversity was defined as a count of adversity types endorsed.

Following prior work seeking to assess the full continuum of psychological functioning
[8,27], psychological health included measures of two forms of distress and of positive
affect. Current psychological symptoms were reported in 2010 when GUTS1 participants
were young adults, to determine psychological functioning after the relevant time period
(i.e., childhood and adolescence) during which youth may have experienced adversity.
Psychological distress included past week depressive (Center for Epidemiologic Studies
Depression (CES-D) Scale [28]) and anxiety symptoms (Worry/Oversensitivity Subscale,
Revised Children’s Manifest Anxiety Scale [29]). Past month positive affect was assessed
(Positive Affect Subscale, Mental Health Inventory [30]). There was modest item-level
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missingness (n=73 missing depression items, n=70 missing anxiety items, n=80 missing
positive affect items). If participants completed a majority of items on each measure,

total sum scores were imputed from the mean on completed items (see Appendix:
Methods); otherwise, the measure was considered missing and participants were excluded.
Distress scores were dichotomized as lower versus high according to clinical cut-points

for depression (CES-D sum score=10 [28]) and anxiety (Worry/Oversensitivity T-score>60
[29]). For positive affect, as standard cut-points are not established, the sample score was
dichotomized to high (top tercile) versus lower (bottom two terciles) levels [31]. The
dichotomy is conservative, designating only those with the highest positive affect as “high”.
A composite continuous psychological health score was derived as the sum of z-scores of
distress symptoms (inversed) and positive affect scores, higher scores indicate more positive
functioning. Binary psychological health was defined as high (lower symptoms on both
distress measures and high positive affect) versus lower (high symptoms on at least one
distress measure or lower positive affect).

Categorical psychological resilience was cross-classified into four phenotypes using binary
aaversity exposure and binary psychological health [22]: resilient (adversity-exposed,

high psychological health), non-resilient (adversity-exposed, lower psychological health),
unfavorable psychological functioning without adversity (adversity-unexposed, lower
psychological health), and positive psychological functioning without adversity (adversity-
unexposed, high psychological health).

Healthy lifestyle components and body weight—Healthy lifestyle components
included being a non-smoker (cigarettes), moderate alcohol consumption, regular physical
activity, and healthy diet. Participants reported their behavior or other outcome information
at baseline (or closest in time to baseline) in 2010 and again in 2015, except for diet which
was measured at baseline only (among n=2,335). Outcomes were dichotomized as healthy
versus unhealthy based on recommended adult levels, separately for baseline and follow-up
(besides diet) [32,33]. See Appendix: Methods for variable derivations. Consistent with
work using the Alternative Healthy Eating Index [34], healthy diet was the only healthy
classification based on the sample distribution rather than external guidelines. Healthy body
weight was determined using body mass index (BMI) derived from reports of height and
weight (18.5 kg/m2<BMI<25 kg/m?); we also considered BMI as a continuous variable.

Covariates—Baseline (reported in 1996) sociodemographic covariates included sex, age,
race/ethnicity, and childhood socioeconomic status (SES; father’s educational attainment
reported by NHS2 participants in 1999; see Table 1 for covariate levels).

We assessed distributions of resilience, outcomes, and covariates. To determine overall
differences in prevalence of being healthy on each outcome, we compared the prevalence for
each outcome averaged over the two time points across resilience phenotypes using ANOVA
and Tukey post-hoc comparisons. We also assessed whether individuals changed “healthy”
status across time for each outcome.
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The analytic sample (n=3,767) tended to be healthier than those excluded due to missing
data (n=2,864), indicating potential selection bias. To mitigate this, analytic models included
inverse probability weights to account for likelihood of being in the analytic sample [35],
creating a pseudo-population reflecting the larger population (see Appendix: Methods).

Prevalence of being healthy for each outcome at baseline was high, ranging from 39%

for healthy diet to 83% for physical activity. We conducted a series of repeated measures
Poisson regressions with generalized estimating equations (GEE) to estimate the relative risk
of being healthy versus unhealthy from baseline to follow-up [36,37]. Repeated measure
GEE models determine marginal effects accounting for correlated, longitudinal data with
robust variance [37] and for sibling clustering (=667 had a sibling). Models included a time
term (years since baseline), assessed effects of psychological resilience cross-sectionally on
likelihood of being healthy at baseline, and evaluated rate of change in likelihood of being
healthy over time (via resilience group-time interactions). Effect estimates are presented as
risk ratios (RR), indicating the likelihood of meeting recommended healthy levels on each
outcome associated with each independent variable (relative to the reference, e.g., resilient
group). Because diet was measured only at baseline, diet was analyzed cross-sectionally.

For models predicting healthy body weight, we excluded any women who were pregnant at
baseline or follow-up (n=326) as pregnancy weight gain influenced BMI estimation.

Our primary analyses compared resilient to each other group; however, post-hoc Tukey
analyses assessed all two-way comparisons of phenotypes. For each outcome, we ran
two models, first adjusting for age (mean-centered), then including all covariates that are
potential confounders. We examined potential effect modification by sex. We also ran
repeated linear regressions with GEE examining resilience with continuous BMI.

Supplemental analyses were conducted with standardized continuous adversity exposure
and psychological health, and their multiplicative interaction to determine whether the
effect of adversity on each outcome differed by psychological health. Each predictor

was assessed cross-sectionally (main effects) and longitudinally (adversity-, psychological
health-, adversity-psychological health-time interactions).

We conducted several sensitivity analyses. First, we used an alternative cutoff for resilience
phenotypes to test the robustness of our a priori binary adversity exposure definition. We
revised our definition of exposure as =2 adversities (n=1,719, 46%) and unexposed as <1
adversity. Second, we tested the robustness of our a priori cutoff for positive affect, using

a higher threshold dichotomization by defining high (= median) versus lower (< median)
levels. Third, for analyses with BMI (both healthy versus unhealthy body weight and
continuous BMI) we conducted primary models excluding underweight individuals (n=153),
which may represent a qualitatively different unhealthy process from overweight/obese;
categorical outcome models effectively estimated the likelihood of being overweight/obese
versus normal weight. Fourth, to account for the concurrent assessment of psychological
resilience with baseline outcomes, we reran primary models adjusting for adolescent levels
of healthy lifestyle and body weight (see Appendix). Analyses were conducted in SAS v9.4.
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Sample characteristics are presented in Table 1. The sample was predominantly female
(70%) and white (94%), with a mean baseline age of 25.3 (range 22-29) and high childhood
SES (71% of fathers completed 4-year college or graduate school).

Most individuals (75%) experienced some childhood adversity, with 29% exposed to one,
23% to two, and 23% to three or more adversities. Common adversities were emotional
abuse (50%), maternal depression (38%) and witnessing household violence (38%). Only
31% of the sample had high psychological health, regardless of adversity exposure.
Regarding resilience phenotypes, 21% of the sample was adversity-exposed and resilient,
54% adversity-exposed and non-resilient, 15% adversity-unexposed with unfavorable
psychological functioning, and 10% adversity-unexposed with positive psychological
functioning.

Most of the sample was healthy with respect to each behavior and BMI (Table Al). Baseline
outcomes were modestly inter-correlated, with correlations highest between smoking and
alcohol consumption (r=0.26). Most individuals (76—-86% across outcomes) maintained the
same status (healthy or unhealthy) on each outcome over time.

Psychological resilience with healthy lifestyle components and body weight

In bivariate models, the prevalence of each outcome averaged across time by resilience
phenotypes (Figure 1) differed for smoking, physical activity, diet, and body weight, with
differences most evident between non-resilient individuals and those adversity-unexposed
with positive psychological functioning (Table Al: phenotypes comparisons).

Accounting for time and covariates (Figure 2, Table 2), likelihood of being healthy on

all outcomes at baseline except smoking did not differ between individuals with positive
psychological functioning who didand did not experience adversity. Compared to resilient
individuals, non-resilient were less healthy with respect to physical activity, diet, and

body weight (marginal for smoking p=0.07). Individuals with unfavorable psychological
functioning without adversity had lower likelihood of healthy diet and regular physical
activity (marginal p=0.06) than resilient individuals. We did not find any effect modification
by sex.

Considering change over time in likelihood of being healthy on each outcome, likelihood of
being a non-smoker, moderate alcohol consumption, and regular physical activity increased
over time for everyone, indicated by elevated (RRs>1.0) time effects (Table 2). Considering
whether resilience phenotypes predicted differential change in likelihood of being healthy
on each outcome over follow-up, patterns were similar between phenotypes for smoking,
alcohol consumption, and physical activity (no significant resilience-time interactions).
However, individuals with positive psychological functioning who did notversus did
experience adversity had a higher likelihood of maintaining or attaining healthy body
weight over time (RRpositive psychological functioning without adversityxtime=1.02, p=.02), such that
resilient individuals were less likely to be healthy by follow-up.
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To further explore body weight findings, we compared continuous BMI levels across
resilience phenotypes (Table A2). Average baseline BMI was slightly higher among
individuals with positive psychological functioning who did versus did not experience
adversity. Time and resilience-time interaction estimates suggested BMI slightly increased
similarly for everyone and resilience was unassociated with differential rate of BMI change.
However, because resilient individuals had higher baseline BMI, with even a small weight
gain they were more likely to develop unhealthy BMI during follow-up.

Findings using continuous adversity, psychological health, and their interaction produced
results largely consistent with primary models (Table A3). Higher adversity was associated
with lower likelihood of being healthy on all outcomes except diet; better psychological
health was associated with higher likelihood of being healthy on all outcomes except alcohol
consumption, though adversity-psychological health interactions were not significant.

Findings that characterized resilience using a higher threshold adversity classification (Table
A4, Figure A2) and using a less conservative positive affect classification (Table A5,

Figure A3) were consistent with primary models. Associations were mostly unchanged

after excluding underweight individuals (data not shown). In sensitivity analyses adjusting
for adolescent/young adult levels of each outcome, findings were largely similar to primary
analyses although differences between resilience groups in smoking were attenuated (Tables
A6 and A7; Appendix Results).

Discussion

We investigated whether psychological resilience to childhood adversity was associated
with likelihood of meeting recommended guidelines on lifestyle components and body
weight in young adulthood [32-34]. Results mostly confirmed our hypothesis that resilient
and adversity unexposed, positive psychological functioning phenotypes would be similar.
Individuals who manifested psychological resilience had healthy behaviors and body
weight strikingly similar to peers with positive psychological functioning unexposed to
childhood adversity. Such results suggest later psychological health may largely buffer
harmful effects of adversity on healthy lifestyle and body weight, though some minimal
residual negative impact may occur. Findings supported our hypothesis that individuals
with unfavorable psychological functioning with or without adversity would be less likely
than resilient individuals to meet recommended guidelines across outcomes, with most
differences evident among non-resilient individuals. Of note, individuals with unfavorable
psychological functioning with or without adversity exposure did not significantly differ
on most outcomes, suggesting psychological distress is a critical factor for predicting less
healthy lifestyle or body weight.

Our findings are largely consistent with similar cross-sectional work that did not incorporate
adversity into resilience operationalization. For example, one study of 20,700 adolescents
conceptualized resilience based on self-reported positive factors like happiness, confidence,
and social support, and found a 1-unit increase in resilience was associated with 5%

less smoking, 6% lower alcohol consumption, and 4% lower drug use [13]. Several of

our findings are particularly noteworthy. Compared to a nationally representative young
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adult sample, alcohol consumption, physical activity and healthy body weight levels were
comparable, but GUTS1 participants were less likely to smoke [38,39]. However, compared
to trends in other work whereby individuals entering young adulthood become less healthy
[40], our sample became modestly healthier with respect to smoking, alcohol consumption,
and physical activity over follow-up. Changesin likelihood of meeting healthy guidelines
over time did not differ by resilience group, and several explanations are possible. First,
resilience may not influence change in lifestyle over time, but rather may impact lifestyle
earlier in life, resulting in average differences but not subsequent changes. Second, our
follow-up may be too limited; effects may manifest over longer time periods or at different
ages.

Findings with body weight were consistent with national trends [41], as our sample

overall became less healthy. While this change appeared more pronounced among resilient
individuals relative to those unexposed to adversity with positive psychological functioning,
this was likely because the resilient group had slightly higher BMI at baseline. Overall,
having a healthy body weight and changes in weight over time were mostly similar between
these phenotypes. Worth noting, few individuals had both adversity and high psychological
health, potentially due to our stringent criteria. However, in sensitivity analyses requiring
higher number of adversity experiences to meet criteria for exposure or lowering the
threshold for high positive affect, overall findings were similar.

Individuals who are psychologically resilient after childhood adversity may have more
effective self-regulation, including appropriately responding in cognitive, affective, and
behavioral domains in a given context. Specifically, greater resilience may promote

more attentional control, emotion regulation, and resisting impulses, ultimately promoting
healthier behavior [19].

There are several limitations to note. While some adversities were reported by mothers,
others were retrospectively reported by participants and subject to recall bias. However,
even retrospectively reported experiences were reported three years before psychological
health was assessed and both adversity and psychological health were assessed well

before the second follow-up. Psychological health was indexed with two distress and

one positive domain. It is preferable to have comparable measures of positive and

negative functioning, although prior work has found even slightly unbalanced psychological
measures can be informative [27]. We specifically examined young adult psychological
health to capture functioning after childhood adversity would have occurred; however,
youth psychological health more proximate to adversity is another important indicator of
resilience and future studies should examine concurrent relationships between adversity and
psychological symptoms with health outcomes. Outcomes were also self-reported, although
self-reported health behaviors are generally accurate [42] and similar measures were
previously validated in a related cohort [43]. Baseline outcomes were assessed concurrent
with psychological functioning in 2010, thereby introducing the possibility of reverse
causation in this association. However, follow-up outcomes five years later were assessed to
improve temporal ordering of exposures and outcomes, and to determine potential change
in behaviors or body weight over time associated with exposures. Additionally, sensitivity
analyses adjusted for healthy lifestyle and body weight prior to exposure measurement
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resulted in similar findings, providing further evidence against reverse causation. Due to
data availability, baseline physical activity was assessed prior to assessment of resilience
variables and is therefore findings regarding these relationships could be more strongly
subject to concerns about reverse causality. Sample attrition limited power and increased
risk of selection bias; however, inverse probability weighting should attenuate selection bias
concerns. While some of our estimated effects of resilience with outcomes were modest,
prior work has demonstrated attention to factors with small effect sizes can translate into
meaningful population level impact if associations affect many individuals in the population
or if many small effects act in concert to create composite effects [44]. Given our findings
are from a mostly white and higher SES sample, generalizability to more diverse populations
may be limited. Marginalized communities experience greater adversity in conjunction with
other social disadvantage; our more advantaged sample may have faced fewer adversities
and also had more resources that promote psychological resilience. Further, because they
are children of nurses, relative to the general population participants in this study may have
higher awareness of health and healthy behaviors. As it is possible that associations between
adversity, psychological health, and health outcomes would be even more pronounced in
populations that have experienced greater adversity and have less healthy behavior patterns,
future research should examine associations in more diverse samples.

Our findings that psychological resilience to adversity in young adulthood may increase the
likelihood of subsequently having healthier lifestyle and body weight extend the literature in
several ways. We considered a comprehensive resilience measure and repeated assessments
of biobehavioral factors relevant for health promotion [6]. Rather than assessing one’s
perceived resilience, our measure captured demonstrated capacity by incorporating adversity
and psychological health using markers of negative and positive functioning. Despite a
relatively short follow-up, we found modest associations linking resilience with multiple
health-related outcomes. Our findings suggested that harmful effects of childhood adversity
on health are not inevitable and may be offset among individuals who show resilience.
Interventions that promote resilience among adversity-exposed youth or promote healthy
behavior among less resilient young adults who experienced adversity have the potential

to improve healthy lifestyle patterns in young adults. For example, structural school- or
family-based youth interventions involving promotion of parent-child connections, parental
well-being, or school-based mindfulness show promise in promoting resilience [45]. Policies
or interventions which promote resilience to childhood adversity may benefit not only
mental health, but also long-term physical health. Future studies should determine if the
promotive benefit of resilience we found translates to reducing chronic disease risk and if so,
psychological resilience in young adulthood may represent a key psychosocial capacity for
promoting long-term health.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Implications and Contribution

Achieving psychological resilience, or manifesting positive psychological health
following childhood adversity, may promote healthy lifestyle behaviors and body weight
in young adulthood. Promoting resilience following childhood adversity may result in
healthier behavior and weight status, setting positive physical health trajectories across
the lifecourse.
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Figure 1.
Prevalence of healthy lifestyle components and body weight averaged across baseline and

follow-up by psychological resilience phenotype (n=3,767)

Displaying p-values for F-statistic tests of homogeneity in healthy lifestyle component
and body weight status prevalence averaged from baseline to follow-up across resilience
phenotypes.

PF=psychological functioning

a Data is cross-sectional (outcome is reported at baseline only), and n for analysis is 2,335
b n for analysis is 3,441 (excluding those who were pregnant)

**p<.05
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Estimated main effects of psychological resilience on individual healthy lifestyle

Resilient (ref)
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Healthy Body
Weight?

*k

Positive PF

Non-Resilient
Unfavorable PF
Without Adversity

Without Adversity

components and body weight from 2010 to 2015 from repeated measures Poisson regression

models with GEE (n=3,767)

Displaying RR (risk ratios) and 95% confidence intervals. Models adjusted for age, sex,
race/ethnicity, and father’s educational attainment, and included time and resilience-time

interactions
PF=psychological functioning. GEE=generalized estimating equations.

b n for analysis is 3,441 (excluding those who were pregnant)

**p< 05, *p<.10
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Table 1.

Distribution of baseline covariates in the total sample and by psychological resilience in GUTS1 (N=3,767)

Psychological Resilience

Unfavorable

Psychological Positive Psychological
Non-resilient Functioning without Functioning without
Total Sample Resilient N=800, N=2,022, 53.7% Adversity N=570, Adversity N=375,
Covariates N (%) 21.2% N (%) N (%) 15.1% N (%) 10.0% N (%)
Age (Mean (SD)) 25.3 (1.6) 25.3(1.6) 25.3 (1.6) 25.4 (1.7) 25.3 (1.7)
Sex
Female 2,638 (70.0) 556 (69.5) 1,456 (72.0) 370 (64.9) 256 (68.3)
Male 1,129 (30.0) 244 (30.1) 566 (28.0)) 200 (35.1) 119 (31.7)
Race/Ethnicity
White 3,536 (93.9) 746 (93.3) 1,889 (93.4) 543 (95.3) 358 (95.5)
Non-White 231(6.1) 54 (6.8) 133 (6.6) 27 (4.7) 17 (4.5)
Father’s Education
Some HS or HS
Graduate 512 (13.6) 102 (12.8) 298 (14.7) 65 (11.4) 47 (12.5)
2-year College 574 (15.2) 115 (14.4) 332 (16.4) 78 (13.7) 49 (13.1)
4-year College or
more 2,681 (71.2) 583 (72.9) 1,392 (68.8) 427 (74.9) 279 (74.4)

HS=high school.
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