European Child & Adolescent Psychiatry
https://doi.org/10.1007/s00787-021-01910-7

ORIGINAL CONTRIBUTION q

Check for
updates

Testing links between unfavorable living conditions, fast life-history
strategy adoption, and overeating: a four-wave longitudinal study

Yi-Jun Luo'? - Todd Jackson®- Lei Chang?® - Hong Chen'?

Received: 31 May 2021/ Accepted: 6 November 2021
© The Author(s), under exclusive licence to Springer-Verlag GmbH Germany 2021

Abstract

Although overeating increases risk for chronic illness and premature mortality, evolutionary life-history theorists posit that
such behaviors arise as a potential outcome of using fast life-history strategies to function in environments that are harsh or
unpredictable. To test this premise, we examined links between harsh, unpredictable living conditions (HULC), the adoption
of fast life-history (LH) strategies, and overeating among early adolescents using a four-wave longitudinal design. Participants
were 2547 Chinese adolescents (1202 girls, 1345 boys) who completed baseline questionnaires assessing experiences of
HULC, preferences for use of fast LH strategies, and overeating. Measures were re-administered in follow-ups 7, 13, and 20
months later. Analyses indicated HULC predicted increased use of fast LH strategies within each gender. However, fast LH
strategy adoption contributed to increases in overeating only among girls. Findings supported specific tenets of life-history
theory and underscored gender as an important consideration in understanding links between living conditions, the adoption
of fast LH strategies, and risk for overeating. Interventions focused on reducing poverty and increasing stable, nurturing

family, and community environments may aid in reducing overeating and obesity for adolescents.
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Introduction

Overeating is conceptualized as energy intake that is dispro-
portionately greater than energy expenditures [40]. Short-
term overeating may help to replenish body fat stores and
increase the likelihood of survival in harsh and unpredict-
able environmental conditions. However, chronic overeating
is related to overweight and obesity, problems that increase
risk for metabolic diseases and premature mortality [4, 18,
28, 42]. Over 23% of the world’s population has an over-
weight or obese weight status [15]. These trends are not
limited to Western countries and extend to understudied rap-
idly developing countries such as China. For example, one
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recent study reported rates of overweight and obesity based
on World Health Organization (WHO) criteria to be 14.6%
and 7.4%, respectively, among Chinese adolescents between
2011 and 2015 [51]; significant increases during this interval
were found for adolescents compared to children and urban
adolescents compared to those in rural regions.

Various studies have found that living in harsh, unsta-
ble circumstances contributes to overeating and increased
risk for obesity [19, 35, 41]. For example, children from
less secure lower socioeconomic status backgrounds are
more likely to engage in overeating later, during adulthood,
despite the absence of hunger [19]. In this four-wave longi-
tudinal study, we tested the evolutionary life-history prem-
ise that early adolescents who live in harsh, unstable living
conditions are more likely to adopt faster life-history (LH)
strategies that increase subsequent risk for overeating.

According to life-history theory [27], organisms face nec-
essary trade-offs in dividing limited energy and resources
toward long-term projects to develop the body and mind
such as learning versus immediate payoffs such as eating for
pleasure or in response to hunger [14]. How one negotiates
these trade-offs reflects one’s LH strategies. Prioritization
of efforts to develop mind and body is viewed as slow LH
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strategies that reflect willingness to delay immediate grati-
fication in exchange for long-term benefits. Preferences for
immediate rewards or gratification despite future conse-
quences reflect a preference for fast LH strategies. A cru-
cial point of the theory is that people adopt slow or fast LH
strategies that help them best adapt to their living conditions.

For example, harsh, unpredictable living conditions
(HULC) are manifested in various ways including punitive
or inconsistent caregiving, frequent residential changes,
lower socioeconomic status (SES), inadequate resources to
satisfy necessary needs, and social networks that include
dangerous or unstable persons [41]. Such experiences cause
children to perceive caregivers as unreliable and the world
as dangerous or unpredictable. In response, children may
develop fast life-history strategies—cognitive and behavio-
ral tendencies that maximize current gratification despite
potentially negative future consequences [14]. Related stud-
ies have used lower SES and poverty as proxies for envi-
ronmental harshness and inconsistent neighbor or caregiver
rearing to measure environmental unpredictability [36, 47,
48].

Empirically, longitudinal research has found that children
who grow up in unpredictable environments characterized
by parental absence and chaos at home report faster LH
strategies focused on current rewards and immediate grati-
fication 18 months later [31]. Similarly, retrospective recall
of lower childhood SES and instability predict preferences
for faster LH strategies over time [35]. Large-scale research
on adolescents across nine countries including China, Italy,
and Colombia found that 10-year-old children with HULC
such as unsafe neighborhoods, traumatic life events, fam-
ily chaos, and family income changes were more likely to
endorse faster LH strategies directed at immediate rewards
than peers who reported stable childhood environments [6].

Fast LH strategies can have profound effects on specific
behaviors (e.g., current versus future reproduction efforts)
that affect personal and species well-being [12, 32]. Food,
especially highly palatable food, has immediate rewarding
properties (e.g., good taste) that satisfy basic energy needs
in addition to providing distraction from negative events.
Researchers have even conceptualized food as having addic-
tive properties that have the potential for abuse [49]. For
example, food cues can activate the same reward-related
brain circuits that alcohol and cigarettes do [49]. Against
this backdrop, people who are prone to adopting faster LH
strategies may be at risk for behaving impulsively in general
but also during exposure to food [19]. Hence, this orienta-
tion may foster overeating in the presence of food or cues
for food, presumably because future availability and access
to food is uncertain or hindered. Therefore, continued eating
in the absence of hunger may follow, while corresponding
long-term health consequences of overeating are minimized
[35].
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Longitudinal research based on life-history theory has
found that the use of fast LH strategies by less-privileged ado-
lescents predicts later impulsive behaviors such as aggression
and risk-taking as well as declines in academic performance
[6, 31]. However, to date, prospective links between HULC,
fast LH strategies, and overeating have not been assessed in
early adolescents. Doing so may aid in identifying those at
risk for negative long-term outcomes such as adult obesity and
associated chronic illnesses.

Another limitation of studies based on life-history theory
has been the relative neglect of gender as a possible moderat-
ing influence on associations between fast LH strategies and
outcomes of interest. For example, while some research has
found that overeating is more common among women than
men [3], it is not clear whether this effect is a function of
gender differences in the impact of HULC or preferences for
fast LH strategies. However, based on evidence that (1) girls
experience more life events and higher levels of stress and
depression than boys do [26] and (2) girls use less effective
coping strategies (e.g., rumination) to manage stressors [11],
a plausible hypothesis in line with life-history theory is that
associations between the adoption of fast LH strategies and
overeating as a means of coping with negative emotion are
more entrenched for early adolescent girls than early adoles-
cent boys.

In sum, theory and associated research have found that
increased exposure to HULC is related to the pursuit of faster
LH strategies that tend to maximize current gratification,
facilitate capacities for earlier reproduction, and foster out-
comes reflecting increased impulsivity. To date, however, links
of HULC and use of fast LH strategies with overeating have
not been assessed over time among adolescents. Furthermore,
possible moderating effects of gender on these associations
have never been tested. In response, we conducted a four-wave
longitudinal study to assess relations between current experi-
ences of HULC, general preferences for fast LH strategies,
and overeating as a particular outcome among 11-16-year-old
adolescents during the course of 20 months. Early-to-middle
adolescents were selected, because they are on the cusp of
sexual maturity and because eating disorders characterized by
overeating such as bulimia nervosa and binge-eating disorder
often emerge during early-to-middle adolescence [8, 20]. From
the preceding overview, we hypothesized that experiences of
increased HULC would predict subsequent increases in fast
LH strategies and promote overeating, particularly among
girls, compared to the boys.
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Methods
Participants

Participants were 2547 early adolescents (1202 girls,
1345 boys) from Wuhan, China. On average, they were
13.07 years of age (SD =0.89 years, range 11-16 years)
and of Han majority ethnicity (99.2%) rather than eth-
nic minority group members (0.80%). With respect to
parental education, 23% reported fathers with post-sec-
ondary education, 38% with high school education, and
39% with middle school education or less; corresponding
figures were 17%, 38%, and 45%, respectively, for moth-
ers. Regarding monthly family income, 5% reported 4000
Chinese yuan (CHY) or less, 27% reported 4001-7000
CHY, 31% reported 7001-10,000 CHY, 21% reported
10,001-13,000 CHY, and 16% reported 13,001 CHY or
more (1 CHY equals 0.155 US dollar approximately). At
present, the average family income in China is 5880.67
CHY per month [37]. On average, the sample had a base-
line mean body mass index standard deviation score (BMI-
SDS) of 0.56 +1.37.

Procedure

The Human Research Ethics committee at the Southwest
University approved the study (Project title: The associa-
tion between environmental unpredictability, LH strategies
and overeating, and IRB protocol SWUPSY 17092006).
Principals and class advisors of three Wuhan public mid-
dle schools were contacted and permitted the study. Each
study phase took about 20 min to complete. Eligible stu-
dents were those who were willing to undertake the study
and who had obtained parental consents for the entire
study. Those who met these criteria completed an informed
consent outlining the study purpose (to investigate how
living environments are related to other behaviors includ-
ing eating), participant rights (e.g., right to withdraw at
any time without penalty), and the time commitment as
well as the measures described below. Student numbers
were solicited to allow matching of Time 1 (T1) to Time
4 (T4) surveys of each participant while preserving ano-
nymity in the data file. Although students were not com-
pensated individually, after completing each assessment
phase, participating schools received 2,000 CHY to sup-
port student learning.

Back-translated Mandarin language versions of the
fast LH strategy and overeating scales were based on past
peer-reviewed studies of Chinese samples [9, 31, 33],
though select items from the former scale were deemed
to be unsuitable or irrelevant for early adolescents and

excluded; remaining items were reassessed via confirma-
tory factor analyses (CFA). The measure of HULC was
adapted from previous studies [36, 43] and formally trans-
lated into Mandarin and back-translated into English by
two fluent bilingual Mandarin—English speakers. The first
author and translators discussed discrepancies between
translations and resolved these differences based on con-
sensus. This back-translation was then translated into an
English version by a third bilingual translator. All transla-
tors independently indicated that derived item meanings
were consistent with meanings from the original items.

Respondents completed the T1 assessment in September,
2017. There was modest attrition at the 7-month follow-up
(T2) in April 2018 (n=2470), though a substantial number
of students did not complete follow-ups at 13 months (T3)
in October 2018 (n=1549) or 20 months (T4) in May 2019
(n=1513) due to graduation from middle school in June
2018. Multiple imputation is an acceptable approach to man-
aging missing data when attrition is 50% or lower [45] and
was used to manage missing values, though results based on
case-wise deletion were similar to results based on the entire
sample following imputation.

Measures
Harsh, unpredictable living conditions (HULC)

To measure harshness and unpredictability in one’s living
environment, six items adapted from the Family Unpredict-
ability Scale [43], three unpredictability items and four
subjective SES items (reverse-scored) [36] were used. Sam-
ple items included, “My parent often fails to keep her/his
promises”, “Things are often chaotic in my house”, and “My
family usually has enough money for material possessions”.
Items were rated from 7 (strongly disagree) to 5 (strongly
agree), with higher scores reflecting perceptions of living in
a less economically secure, more unpredictable environment.
Because these items have not been combined or used within
Chinese samples, we performed confirmatory factor analyses
(CFA) to assess whether a 13-item single factor model was
appropriate. Uniformly adequate fits supported the model,
RMSEA =0.018, 4 (54)=1.14, CF1=0.992, TLI=0.989,
SRMR =0.031. In the current study, internal consisten-
cies for adolescent girls were a=0.73 (T1), a=0.82 (T2),
a=0.77 (T3), and a=0.78 (T4); internal consistencies for
adolescent boys were a=0.68 (T1), a=0.78 (T2), a=0.75
(T3), and a=0.77 (T4).

Fast life-history strategies
Sixteen items from the 20-item mini-K questionnaire [16]

were used to measure fast LH strategies. Items (e.g., “I can
often tell how things will turn out”) were rated on a 5-point
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scale from [ (strongly disagree) to 5 (strongly agree) and
reverse-scored, so that higher scores reflected more use of
fast LH strategies. Although the 20-item version has been
used in a Chinese college student sample [7], four items
reflecting future perceptions of one’s own children and lov-
ers were not applicable to current experiences of early ado-
lescents and were excluded from analyses. CFA performed
on a modified 16-item single factor model of the measure
generated uniformly adequate fits, RMSEA =0.027, y*
(87)=1.30, CFI=0.987, TLI=0.983, SRMR =0.042. In the
current study, internal consistencies for girls were o =0.82
(T1), a=0.87 (T2), «=0.84 (T3), and «=0.89 (T4); inter-
nal consistencies for adolescent boys were a=0.81 (T1),
a=0.87 (T2), a=0.86 (T3), and a=0.90 (T4).

Overeating

The nine-item uncontrolled eating subscale of the Three Fac-
tor Eating Questionnaire [2] assessed overeating. Items (e.g.,
“Sometimes when I start eating, I just can't seem to stop™)
were rated from [/ (strongly disagree) to 4 (strongly agree).
The scale’s nine-item univariate structure has been repli-
cated in a Chinese adolescent sample [9]. In this study, inter-
nal consistencies for girls (T1: a=0.87, T2: a=0.91, T3:
a=0.86, T4: «=0.88) and boys (T1: a=0.86, T2: a=0.88,
T3: a=0.88, T4: a=0.89) were acceptable.

Demographic variables

Age, gender, height, and weight were assessed. In addi-
tion, education level of each parent and family income were
assessed as objective SES indicators. BMI was calculated
from the self-reported weight (kilograms)/self-reported
height (meters?).

Design and analysis

Data analyses were performed using SPSS Version 20 and
Mplus 7.0. Preliminary analyses included missing data
evaluation. Next, gender difference on baseline demographic
variables (age, BMI, parental education, and family monthly
income) were assessed using ¢ tests. Analyses of covariance
(ANCOVAs) were run to examine gender differences on
the main study variables, controlling for significant demo-
graphic covariates.

Subsequently, within gender bivariate correlations were
calculated between the research variables for girls and boys,
respectively. Finally, following recommendations of Little
[30], structural equation modeling (SEM) tested the media-
tion hypothesis for girls and boys, separately, controlling
for age and BMI. Mediation was tested by examining (1)
whether the path from T1 experiences of harsh, unpre-
dictable living conditions (HULC) to T4 overeating was
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significant and (2) three indirect paths from T1 HULC to
T4 overeating: i. T1 HULC to T2 HULC to T3 fast LH (LH)
orientation to T4 overeating, ii. T1 HULC to T2 fast LH
— T3 fast LH orientation to T4 overeating, and iii. T1 HULC
— T2 fast LH orientation to T3 overeating to T4 overeating.
If any of the three indirect path was significant, the overall
mediation model was interpreted as significant [10].

Results
Preliminary analyses

In relation to missing values assessment, none of the Little’s
MCAR test values for research measures (HULC, fast life-
history strategies, overeating) was significant (p’s >0.072),
so multiple imputation via fully conditional specification
(FCS) based on ten complete data sets was used to generate
values to address missing data.

Differences between completers and non-completers of
the research were assessed, because substantial percentage
(40.6%) of the initial sample graduated from middle school
in June 2018 and was not available to complete T3 and T4
follow-ups. Completers were younger [M,ppjeers = 12.69,
SD=0.70, M, sncompleters = 13.62, SD=0.85, ¢ (1,
2545)=920.77, p<0.001, d=1.19], had a lower mean
BMI [Mcompleters =18.51 > SD= 2'92’ Mnoncompleters =19.21 ’
SD=3.21, ¢ (1, 2545)=32.08, p<0.001, d=0.23], and
reported lower baseline overeating scores than did non-com-
pleters [Mmpierers = 17.24, SD=5.73, M ;1 completers = 1800,
SD=5.94, t (1, 2545)=12.33, p<0.001, d=0.14]. Fur-
thermore, more girls than boys completed these follow-ups,
7$=24.29, p<0.001.

However, completers and non-completers did not dif-
fer on parental education [M qppieers =223, SD=0.67,
M, oncompleters = 220, SD=0.67, 7 (1, 2545)=0.78, p=0.378,
d=0.05], monthly family income [M qypierers =4-40,
SD=1.60, My ncompleters =4-30, SD=1.45, 7 (1, 2545)=2.81,
p=0.094, d=0.07], TI HULC scores [Mqppieiers = 32-15,
SD =7.38, M,oncompleters =31.79, SD=7.55, 1t (1,
2545)=1.46, p=0.227, d=0.05], or T1 use of fast LH strat-
egies [Mompleters =38-52, SD=9.55, M, sncompleters = 39-28,
SD=10.86, t (1, 2545)=3.41, p=0.065, d=0.07].

The evaluation of gender differences on demograph-
ics (age, BMI, father’s education, mother’s education, and
family income) indicated that girls (M =12.97, SD=0.89)
were younger than boys (M =13.15, SD=0.89), ¢ (1,
2545)=126.17, p<0.001, d=0.20) and had lower BMI
(M gis=18.54, SD=2.66) than did boys (My,,,=19.02,
SD=3.36), ¢ (1, 2545)=15.27, p<0.001, d=0.16. There
were no gender differences in parent education [M,;,,=2.20,
SD=0.67, My,,,=2.23, SD=0.67, ¢ (1, 2545)=2.41,
p=0.121, d=0.04], but a statistical trend was found for
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monthly family household income [M,;,,=4.30, SD=1.53,
M,,=4.42, SD=1.54, 1 (1, 2545)=3.73, p=0.054,
d=0.08].

Gender differences on the main research measures

After controlling for effects of gender on age, BMI-SDS,
and monthly family income as covariates in analyses, girls
reported significantly more HULC and more overeating than
boys did across all assessments (see Table 1). Girls also
reported higher fast LH (LH) strategy scores across T1-T4,
though this difference was no longer significant at T4.

Within gender correlations between the main
research measures

Patterns of correlation between the main research meas-
ures were similar for girls and boys (Table 2). HULC was
positively associated with fast LH strategies and overeat-
ing at each assessment for both genders. Results were

robust and extended over 20 months.

Taple 1 Gender cpmparison in Measures Adolescent girls Adolescent F (1,2542) p Partial 112

main research variables (n=1202) boys (n=1345)
T1 HULC 32.31+7.50 31.73+7.40 3.99 0.046  0.002
T2 HULC 34.37+8.97 33.63+8.68 4.88 0.027  0.002
T3 HULC 3531+7.88 34.24+7.65 12.34 <0.001 0.005
T4 HULC 33.13+7.66 32.34+7.66 6.12 0.013  0.002
T1 fast life-history strategies 39.28+9.64 38.42+10.49 4.93 0.026  0.002
T2 fast life-history strategies ~ 40.64 +10.29 39.15+12.62 9.78 0.002  0.004
T3 fast life-history strategies 39.52+8.70 38.26+9.87 11.76 0.001  0.005
T4 fast life-history strategies ~ 40.41 +10.05 40.29+10.79 0.07 0.797  0.000
T1 overeating 18.23+5.69 16.98+5.89 34.70 <0.001 0.013
T2 overeating 17.75+6.23 16.61+6.41 21.67 <0.001 0.008
T3 overeating 18.34+4.66 17.64 +4.60 14.99 <0.001 0.006
T4 overeating 19.16 +£5.33 18.13+6.13 20.95 <0.001 0.008

HULC harsh and unpredictable living conditions; F' values are based on analyses of covariance, controlling

for age, BMI-SDS, and monthly family income

Table 2 Correlations between main study measures among boys and girls (boys = 1345, girls=1202)

Measures 1 2 3 4 5 6 7 8 9 10 11 12

1 T1 HULC - 037k . 24%%% (), 6]*** (3]##k  ()22%Fkk  (56%kF  (.26%F* (. 2]%*F  (.60%FF  (.26%%F  (.]3%**
2 T1 fast LH 0.27%#%  — 0.34%#% () 29%%% () S]Hkk () 2448k () 2TkKE () 4%k () QA () 24Kk () 47kkE () 23k
3 T1 overeating ~ 0.28*#* (.09%*  — 0.17%%%  (,18%** (. 3Q%4k () 5%k (), [8kk*  (37kk% () ]7%%% (), ]9%%%k (). 26%%*
4 T2 HULC 0.50%*% (. 2]%%%  (.24%%% 0.34%%3% () 24%%% () 68*** () 26%#* (.24%*%k (.67 kF* (. 28%** (), ]7HH*
5 T2 fast LH 0.20%*% (0, 35%*% (), ]2%*% () 24%%%k 0.42%%% (), 29%%% () 49%%%k () 4]%k% (. 30%kF* (.53%*% () 26%**
6 T2 overeating ~ 0.12%%* —(0.01  0.45%** (.22%%* (.02 - 0.21%*%% (. 25%%% () 43%4k () 23%kk () 2344k () 3Gk
7 T3 HULC 0.46%*F* (0, 19%** (), 19%** (59%%* () ]6%** (. ]7%FF  — 0.30%** . 25%%% () 7]%%%k (. F]#kk (), ]9%**
8 T3 fast LH 0.21%%% Q. 41%%% (. ]3%%k  (026%** (.53%** (.06% 0.23%*k% 0.31%k% (. 28%*% (), 56%** () 27*%:*
9 T3 overeating  0.05 0.04 0.23*%*% (0,08**  0.04 0.30%** 0.09%*  0.07** - 0.24%%% (. 28%%#%  ()5]%%:*
10 T4 HULC 0.48%*% (0, 19%%%  (21%%%k (56%%F (21%* (.16%** (.61%** (0.26%*%F (0.08%F — 0.33%k% (] 7%
11 T4 fast LH 0.21%*%%  (.39%%% (09%*  (020%%* (.38%** (.06% 0.21%*% (0.50%** (.02 0.26%**  — 0.28%:#*
12 T4 overeating  0.10*** 0.01 0.25%*k% (0, 13*** (.04 0.37%%% (,13*** (.04 0.25%*% (0, 17*** (.03 -

HULCharsh and unpredictable living conditions, Fast LH fast life-history strategies; values above the diagonal are correlation coefficients for
girls, and values below the diagonal are correlation coefficients for boys

*p<0.05, ##p <0.01,%%*p <0.001
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927 (57

| T1HULC T2 HULC

1474217

507 (37

| T1 Fast LH T2 Fast LH

08" (=.03)

3877 (447

| T1 Overeating T2 Overeating

Fig.1 The *p <0.05, **p <0.01,***p <0.001. Path analyses of longi-
tudinal relations; values for girls (n=1202) are prior to brackets, val-
ues for boys (n=1345) are inside brackets; HULCharsh and unpre-

Structural equation model of associations

between unfavorable environments, fast life-history
strategy adoption, and overeating within each
gender

SEM were run separately for boys and girls controlling
for age and BMI-SDS (see Fig. 1). Separate indirect mod-
els for girls and boys yielded acceptable fits. For girls
[CFI=0.950, TLI=0.906, RMSEA =0.073, /* (43)=7.37,
SRMR =0.049], all relevant paths between HULC scores,
use of fast LH strategies, and overeating were statisti-
cally significant and supported the hypothesized media-
tion model (Fig. 1). For boys [CFI=0.935, TLI=0.878,
RMSEA =0.070, y* (43)=7.60, SRMR =0.056], more
HULC were also related to higher fast LH strategy scores.
However, mediation was not supported in light of non-signif-
icant paths from T1 use of fast LH strategies to T2 overeat-
ing, T2 use of fast LH strategies to T3 overeating, and T3
use of fast LH strategies to T4 overeating.

To examine hypothesized mediation models further, SEM
were generated using Mplus version 7.0. Bootstrap analyses
examined indirect effects based on 95% bias-corrected con-
fidence intervals of effects from 2000 resamples of the data.

Table 3 Bootstrap analysis of indirect effect for boys and girls

7477 (387

107(.16™)

397%(33%)

13" (01)

24" (37"

.85 (.48™)

T3 HULC | T4 HULC |

197 (147

T3 Fast LH 607 (457)

T4 Fast LH |

08" (.00)

607 (87

T3 Overeating | T4 Overeating |

dictable living conditions, Fast LHfast life-history strategies; the
coefficients were standardized coefficients

When 95% confidence intervals (CI) did not include “0”,
mediating effects were significant at @ =0.05. These indirect
effects analyses suggested that fast LH strategies fully medi-
ated the association between HULC and overeating for girls
but not boys (see Fig. 1, Table 3).

Discussion

Life-history theory has generated considerable research to
explain how harsh, unpredictable environments influence
various behaviors including overeating. However, associ-
ated empirical studies have relied heavily on cross-sectional
designs and adults’ retrospective recall of earlier life experi-
ences in addition to neglecting gender as having a potential
moderating influence on these associations. In this study,
structural equation modeling (SEM) indicated that increased
use of fast LH strategies helped to explain why baseline
elevations in experiences of HULC predicted subsequent
increases in overeating over the course of 20 months among
early-to-middle adolescent girls and not boys. Aside from
within gender differences in associations between these
experiences, girls reported consistently more HULC, fast

Indirect effect from T1 HULC to T4 Overeating

Indirect effect size

Bootstrapped
95% Confidence Intervals

Boys

Girls Boys Girls

T1 HULC - T2 Fast LH — T3 Overeating — T4 Overeating
T1 HULC - T2 Fast LH — T3 Fast LH — T4 Overeating
T1 HULC - T2 HULC — T3 Fast LH — T4 Overeating

0.002 (p=0.224)
0.000 (p=0.755)
0.000 (p=0.794)

0.009 (p =0.001)
0.004 (p =0.001)
0.006 (p = 0.050)

[0.000, 0.006]
[-0.002, 0.001]
[-0.004, 0.001]

[0.004, 0.013]
[0.002, 0.006]
[0.002, 0.013]

The bold values are noted for significant indirect effects. The significance (p-values) has been reported in the table

HULCharsh and unpredictable living conditions, Fast LH fast life-history strategies; the indirect effect of T1 HULC to T4 overeating is signifi-

cant for girls but not for boy
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LH strategy use, and overeating than did boys at baseline
and follow-ups. Possible implications are elaborated below.

In line with our main hypothesis, gender was an important
moderator of the strength and nature of associations between
the main research measures. As predicted, the SEM for
girls indicated that those who experienced T1 elevations in
HULC (i.e., lower SES, unstable parenting, and residential
changes) tended to report subsequent increases in overeat-
ing 20 months later, independent of T1 levels of overeating.
Critically, increased use of fast LH strategies focused on
short-term pursuits linked to immediate gratification fully
mediated the association of initial HULC with later eleva-
tions in overeating among girls.

This pattern aligns with life-history theory tenets that
children who experience HULC are prone to adopting faster
LH strategies characterized by a quest for immediate gratifi-
cation of current needs instead of pursuits having long-term
benefits [12, 27]. In general, overeating facilitates fat storage
and protects against potential food scarcity as a result of
HULC. That is, if the future availability of food is uncertain,
then eating as much as possible while one has access to
food is adaptive, at least in the short run [35]. However, for
girls, in particular, overeating might be used more readily to
cope with environmental stressors and subsequent emotional
problems than it is for boys in similar circumstances. In line
with this contention, some past research has found signifi-
cant associations of perceived stress, worries, and tension/
anxiety with overeating in response to negative affect for
early adolescent girls but not among early adolescent boys
(e.g., [38].

Boys who experienced baseline elevations in HULC were
also more likely to prefer fast LH strategies in follow-ups 7,
13, and 20 months later. These findings converge with results
for girls, other longitudinal studies of adolescent samples in
China [31] and research on adolescents from different coun-
tries across the globe [6]. Paralleling experiences of girls,
HULC predicted stronger preferences for fast LH strategies
that emphasized immediate rewards among boys instead of
strategies based on long-term investments of resources.

However, in contrast to results for girls, fast LH strategy
preferences were not related to subsequent overeating for
boys and did not explain why boys who experienced more
HULC engaged in higher subsequent levels of overeating.
The most parsimonious explanation for the lack of media-
tion from fast LH strategy adoption in associations between
HULC and overeating among boys may be that “internaliz-
ing” behaviors such as overeating are less relevant outcomes
for them than “externalizing” or “acting out” behaviors [13,
31].

Regarding other key findings, elevated HULC for girls
compared to boys aligns with evidence that girls and women
experience fewer opportunities for economic advancement
and prestige [39], more life events and higher levels of stress

and depression [26], and sometimes use less effective cop-
ing strategies (e.g., rumination) to manage stressors [11].
Relative to men, women are more biologically responsive
to stressors (e.g., greater cortisol elevation) that increase
risk for emotional distress [46]. In light of their experience
of increased HULC, life-history theory would posit that
girls more typically endorse fast LH strategies, as well. By
and large this contention was supported: girls in our sample
reported higher fast LH strategy scores than boys did during
three of four assessments.

Nonetheless, gender differences in preferences for fast LH
strategies are not entirely stable across samples. For exam-
ple, other recent China-based research based on left behind
children from rural areas [6] observed higher levels of fast
LH preferences for boys than for girls. Such inconsistencies
suggest that factors including the nature of one’s living envi-
ronment affect gender differences in fast LH strategies. As
well, though we observed highly significant gender differ-
ences based on a large sample, associated effect sizes were
small. In light of these caveats, extensions are needed to
determine contexts in which gender differences in fast LH
strategies are more prominent.

Finally, comparatively higher levels of overeating among
girls in this study align with past studies based on adoles-
cents in China [20, 52] and the U.S. [1]. This finding can
be interpreted on the basis of life-history theory [16, 35].
Nonetheless, evidence based on competing sociocultural
explanations suggests that girls are more likely than boys to
prefer the thin attractiveness ideal during adolescence [24,
25] and pursue this ideal via dieting or other forms of calorie
restriction [21-23, 33, 34]. Given that it is increasingly dif-
ficult to maintain lower than average levels of calorie intake
over extended periods, binge-eating episodes, overeating,
and possible weight gain are common consequences of diet-
ing to lose weight [50]. Because the sociocultural model pro-
vides a viable alternative, future studies should incorporate
measures reflecting thin ideal pursuit and dieting to evalu-
ate relative merits of life-history theory versus sociocultural
explanations of overeating. In addition, biological factors
contributing to greater overweight among adolescent girls
than boys include hormonal changes (for example, estro-
gen increases weight in comparison to testosterone) during
puberty [44], centripetal increases in weight for adolescent
boys vs. adolescent girls, and increases in total fat cells
among pubertal girls relative to pubertal boys [17].

A key strength of this study was its use of a large sam-
ple of early-to-middle adolescents who provided apprais-
als of their current living conditions rather than adults
retrospectively recalling experiences from late childhood
or adolescence. Second, while past longitudinal studies
of eating behaviors in Chinese adolescents have been
limited to one follow-up [21, 33, 34], this study included
three follow-up assessments that provided more nuanced
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information about changes in living conditions, fast LH
preferences, and overeating over time.

Despite these strengths, a possible limitation of assess-
ing typically developing early adolescents from one urban
region of China is that findings may not be generaliza-
ble to other age groups, early and middle adolescents in
other regions of China or the world, or clinical samples
with unique circumstances. Extensions to such groups
can inform external validity. Second, a potential short-
coming of the exclusive reliance on questionnaire meas-
ures was possible susceptibility to reporting biases (e.g.,
social desirability biases in reporting of one’s weight and
height) as an influence on findings. Incorporating observer
reports, objective measures of weight and biomarkers such
as birth weight, age of reproductive maturation, changes
in inflammation, or cortisol [5] in tandem with self-report
measures may inform relations between these experiences
more accurately and fully in future work. Third, we did
not consider genetic factors [29] or their interactions with
HULC as influences on LH strategy adoption and overeat-
ing. Fourth, in light of the four-wave study design, there
was considerable attrition over the course of the study.
Fortunately, results were similar whether imputation or
case-wise deletion methods were used to manage missing
values. Nonetheless, it is not clear how well responses
generated from such methods would correspond to actual
responses of those who dropped out of the study. Finally,
experiments and intervention studies based on random
assignment and manipulations of isolated factors are
needed to test causal effects of specific experiences on
overeating over extended periods of time.

Results have potential implications for interventions.
First, findings underscore HULC as possible risk factors for
fast LH strategies that reflect a focus on impulsivity and
immediate gratification as well as overeating, particularly
among early adolescent girls. It follows that interventions
designed to reduce poverty and increase stable, nurturing
family, and community environments may aid in reducing
problems with impulsivity (e.g., risk-taking, delinquency,
aggression, and substance abuse) and overeating for ado-
lescents of each gender [13, 31]. Moreover, for at risk girls,
in particular, treatments focused on stress management and
increasing cognitive control (e.g., [38]) warrant considera-
tion as strategies for reducing overeating, binge-eating, and,
possibly, obesity risk during adolescence and adulthood.
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