
Supplementary Table S1. Quality assessment of included study 

Quality criteria 
Ravaja et 
al. 1996 

Question: Does the paper address a clearly focused issue? (i.e. clear statement of research questions & 
objectives) 

Yes 

Design: Was study design described? Yes 

Design: Was method chosen & data sources appropriate to the research question? Yes 

Design: Was data collection & analysis described? Yes 

Design: Was exposure being considered clearly defined and ascertainment operationalised? Yes 

Design: Was a control group used to compare outcomes? No 

Representativeness: Was group exposed representative of adolescents in the community (i.e. not based on 
convenience sample, school-specific, etc.)? 

Yes 

Representativeness: Were those not exposed also drawn from the same community (vs. a different source)? Yes 

Sampling: Was sampling strategy clearly defined & justified Yes 

Comparability: Did the study control for bias (e.g. secular trends, confounders)? No 

Comparability: Were factors possibly related to both exposure and outcome identified? No 

Comparability: Were groups comparable at baseline? Can’t tell 

Completeness: Was follow-up long enough for study objectives? Yes 

Completeness: Could all likely effects have appeared in the study’s timescale? Yes 

Completeness: Could the effect be lasting/ not transitory? No 

Completeness: Was follow-up sufficiently complete (ideally, >80% participants accounted for)? No 

Results: Were main findings reported & do they address the research question? Yes 

Results: Was the choice of statistical analysis appropriate? Yes 

Results: Was the primary outcome measure valid and reliable? Yes 

Results: Were tables/ graphs usefully labelled/ understandable? No 

Conclusions: Were results compared with those of other studies, even if contradictory? Yes 

Conclusions: Is the interpretation appropriately based on results & alternative explanations explored? Yes 

Conclusions: Do the findings support the conclusions? Yes 

Generalisability: Can results be applied to other settings? No 

Generalisability: Were all important outcomes/ results considered? Yes 

% criteria met 68% (17/25) 

OVERALL ASSESSMENT Medium 

SOURCE: Adapted from Effective Public Health Practice Project and the Newcastle-Ottawa scales as ‘best’ quality 
assessment tools for observational study designs. Overall assessment was based on the proportion of criteria that had 
‘yes’ responses: “high quality” is 80% and above; “medium quality” is between 20% and 80%; “low quality” is 20% or 
less. 



Supplementary Tables S2. Characteristics of excluded studies and reviews 
Excluded original articles 

Source Author Stated study 
objective 

Study 
design 

Year(s) Setting Study 
population 
(n) 

Description of 
exposure 

Outcome(s) 
assessed 

Reported findings 

Web of 
Science 

De Vriendt 
et al[30] 

To investigate the 
relationship between 
perceived stress and 
diet quality in 
adolescents 

Cross-
sectional 

2008 Europe, 6 
countries 
from 
HELENA 
study 

Adolescents 
(12-17 y) 
(F, n=434; 
M, n=270) 

Adolescent stress 
questionnaire (56-
item in 10 
component scales) 

24-hr diet 
recall (2 days) 

Increased stress 
associated with 
decreased diet quality 
for both genders. 
 
Diet diversity 
unchanged in boys 
when adjusted for 
sleep and MVPA. 

Hand-
searched 

Elsenburg 
et al[34] 

To examine whether 
accumulation of 
adverse life events is 
related to BMI from 
adolescence to 
adulthood 

Prospective 
cohort 

2001-
2013 

The 
Netherlands, 
5 northern 
municipalities 

Children 
(10-12 y at 
baseline) 

Parent-reported 
adverse life event 
(e.g. 
hospitalisation), & 
self-reported 
events (e.g. 
suspension, 
bullying, policy, 
financial setback, 
abortion, etc) 

BMI Adverse events and 
recent victimhood 
related to lower BMI, 
but adverse health 
events in childhood 
related to increased 
BMI in adolescence. 
 
Weight changes due 
to adverse childhood 
events occur near 
end of adolescence. 

Embase Michels et 
al[31] 

To determine the 
association between 
stress and adiposity 
in children 

Prospective 
cohort 

2010-2 Belgium Children  
(5-12 y) 
(n=316) 

Parent-reported 
stress (negative 
events, emotions, 
behavioural 
problems) & 
cortisol levels 

Adiposity: BMI 
z-scores, 
waist-to-hip 
ratio 

Stress is associated 
with the development 
of children’s 
adiposity,  
but effects depend on 
cortisol levels and 
life-style factors. 

Embase Tom et 
al[32] 

To examine the role 
of psychosocial 
stress in the 
relationship between 
poor sleep quality 
and obesity in low 
SES women 

Cross-
sectional 

2010-1 Texas, US Women of 
reproductive 
age  
(16-40 y) 
(n=927) 

Pittsburgh Sleep 
Quality Index, and 
10-item perceived 
stress scale 

Height, 
weight, WC, 
BMI 

Sleep quality not 
related to overweight 
in adjusted models. 
 
Perceived stress not 
related to overweight, 
and did not modify 
the sleep-BMI 
relationship. 



Embase Tremblay & 
Frigon[33] 

To examine if stress 
accelerates the onset 
of puberty in girls, 
and to determine if 
early puberty is 
linked to behavioural 
problems 

Prospective 
cohort 

1986-
97 

Quebec, 
Canada 

Young 
females  
(6-17 y) 
(n=1039) 

Parent-reported 
Stressful Event 
Checklist, Family 
Adversity Index, 
Sleep Disturbance 
Scale, 
Externalising & 
Internalising Scales 

Pubertal 
status (4 
stages), 
including BMI-
based 
physical 
growth 

No significant 
association between 
stressful events and 
puberty. 
 
Higher family 
adversity predicted 
higher BMI at 1 y 
follow-up. 

Hand-
searched 

Van 
Jaarsveld et 
al[29] 

To determine 
association between 
persistent perceived 
stress and changes 
in BMI and waist 
circumference (WC) 

Prospective 
cohort 

1999-
2003 

36 schools in 
London, UK 

Adolescent 
students 
(15-16 at 5 y 
follow-up) 
(F, n=1719; 
M, n=2346) 

Mean perceived 
stress score 
measured 3 times 
& classified by 
tertiles (low <4.75; 
medium 4.75-6.7; 
high >6.7) 

Change in 
BMI & WC 

Significant 
unadjusted 
association of high 
perceived stress and 
BMI (beta 0.169, 
p<0.001), but not 
after covariate 
adjustment. 
 
Stress groups not 
significantly different 
in BMI growth rate. 

Excluded review articles 
Source Author Stated study 

objective 
Study 
design 

Year(s) Setting Study 
population 
(n) 

Description of 
exposure 

Outcome(s) 
assessed 

Reported findings 

Web of 
Science 

Aparicio et 
al[35] 

To review current 
literature on 
emotional regulation 
and obesity in 
childhood 

Non-
systematic, 
narrative 
review of 
3 electronic 
databases 
searched for 
experimental 
and 
observational 
studies 

Range: 
1-28 
years 
 
Mean 
7.2 y 
(SD 
6.9) 

Not reported Children (not 
defined) 

Emotion regulation 
defined as set of 
strategies used to 
maintain positive 
affective status 

elf-reported 
BMI: N=6 
 
Measured 
BMI: N=16 
 
Waist-to-hip 
ratio (n=2), 
body fat mass 
(n=2), waist 
(n=2), fat 
percentage 
(n=1) 

Childhood ER is a 
link between stress 
and 
obesity.  
Stress along with 
ineffective ER leads 
to abnormal cortisol 
patterns, emotional 
eating, sedentary 
lifestyle, reduction of 
physical activity, and 
sleep problems. 
 
Very few intervention 
studies, most are pilot 

Embase  Brown et 
al[36] 

To review both 
general and age-

NR NR NR Children (not 
defined) 

NR NR Limited evidence on 
sleep, but suggests 



specific risk factors 
for pediatric obesity, 
and discuss specific 
strategies for 
intervention. 

short duration is 
linked to short- and 
long-term obesity. 
Adequate sleep was 
strongly inversely 
associated with 
obesity in preschool-
aged children. 
 
Emerging research 
on stress & 
subsequent obesity is 
mixed, but tends to 
show chronic stress 
increases the risk of 
childhood obesity. 
Parental stress and 
obesity in children 
shows a dose-
response 
relationship. 

Web of 
Science 

Pervanidou 
& 
Chrousos[6] 

1) To summarize 
mechanisms and 
effects of stress 
during fetal life, 
childhood, and 
adolescence, 
focusing on 
metabolic 
consequences.  
2) To review existing 
pediatric literature on 
effects of physical 
and emotional stress 
in key developmental 
periods 

NR NR NR Vulnerable 
groups 

Perceived stress, 
intense acute or 
chronic (as threat 
or perceived threat 
to homeostasis)  

Obesity, 
Metabolic 
syndrome 
(MS), Type 2 
Diabetes 
(T2D) 

Chronic stress linked 
to elevated cortisol & 
insulin levels, leading 
to central obesity, 
insulin resistance & 
MS. Adolescence is a 
particularly vulnerable 
period due to 
developing brain 
structures & stress-
related functions. 
 
Sleep loss has 
adverse metabolic 
consequences and 
increases risk of 
diabetes & 
hypertension. 
 
Combined effects of 
stress patho-



physiology with 
misalignment of 
circadian behaviours 
may underlie risk for 
obesity, hypertension 
& diabetes in 
chronically stressed 
people with disturbed 
sleep. 

Hand- 
Searched 

Wilson & 
Sato[37] 

To examine what is 
known about links 
chronic and acute 
stress and paediatric 
obesity risk, and 
synthesize key areas 
(physiological stress 
reactivity, stress-
induced eating, 
stress and physical 
activity, parent and 
family factors, stress 
in at-risk 
populations). 
 

NR NR NR Children and 
adolescents 
(unspecified) 

Stress is defined 
as the negative 
response that 
results from 
threatening 
stimuli, external 
events or 
conditions that 
adversely affect 
a person’s well-
being 

Obesity risk Overall, findings from 
research exploring 
the roles of chronic 
and acute stress 
supports a stress-
paediatric obesity risk 
linkage. However, 
there are 
inconsistencies and 
gaps in the literature, 
so more research is 
needed 
 

Hand-
Searched  

Wardle et 
al[38] 

To meta-analyse 
published results on 
longitudinal 
associations of life 
stress-related factors 
and objectively 
measured adiposity, 
with separate 
analysis of women 
and men. 

Systematic, 
meta-analytic 
review of 
published 
studies 
(n=32)) of 14 
prospective 
cohorts from 
four 
databases 
(1872-
January 
2009) 

>1 y 
follow-
up 

Not 
restricted.  
 
Included 
studies were 
from the 
USA, The 
Netherlands, 
Finland, UK, 
and Japan. 

≥ 16 years Psychological 
stress, 
psychosocial 
stress, work stress, 
life event, life 
stress, chronic 
stress, social 
support. 

Objectively 
measured 
weight 
outcome:  
BMI, obesity, 
body weight, 
waist, 
abdominal fat, 
body fat. 

Effect between stress 
and adiposity was 
null in 22 studies, 
positive in 8 & 
decreasing in 2 
studies. 
 
Overall, general life 
stress was 
associated with 
increasing adiposity; 
effects stronger for 
men than women. 

MVPA, moderate-to-vigorous physical activity; NR, not reported 


