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ABSTRACT

Objective: To examine the association between
posttraumatic stress disorder (PTSD) and obesity in
the literature to date.

Data Sources: We systematically searched
PubMed, Embase, Scopus, Web of Science, and
ProQuest from database inception until September
2013. Search phrases combining the terms Obesity
and Post-Traumatic Stress Disorder were used.

Study Selection: We selected observational studies
estimating obesity prevalence in samples of
people with PTSD, as well as in comparison groups
without PTSD.

Data Extraction: Obesity rates as well as
demographic, clinical, and methodological
variables were extracted from each publication or
obtained directly from its authors.

Results: A total of 113,395, 59, 115, and 400
records were generated from PubMed, Embase,
Scopus, Web of Science, and ProQuest, respectively.
Thirteen studies were eligible according to
inclusion criteria. The pooled crude odds ratio (OR)
and 95% confidence interval (Cl) for obesity among
people with PTSD, based on 589,781 subjects,

was 1.55 (1.32-1.82). A large heterogeneity was
found (/2 =90%), and risk of publication bias

was statistically significant (P=.002). However,
subgroup and sensitivity analyses including only
studies with most accurate methods to assess
obesity (OR=1.35; 95% Cl,1.05-1.74; I? = 47%)

and PTSD (OR=1.82; 95% Cl, 1.33-2.50; /> =75%)
also confirmed the association between PTSD and
obesity.

Conclusions: Despite some limitations, individuals
suffering from PTSD seem more likely, relative to
controls, to suffer from obesity. As such, individuals
with this comorbidity should be targeted for
intensive prevention and treatment focused

on both disorders. Future research is needed to
identify the role of unknown factors and mediators
that might clarify the nature of this association.
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Posttraumatic stress disorder (PTSD) is a mental health condition
that may affect people directly or indirectly exposed to one or more
traumatic events, such as threatened death, serious injury, or sexual
violence.! Research suggests that more than two thirds of individuals from
the general population may experience a significant traumatic event at
some point in their lives.> In the United States, PTSD estimated lifetime
prevalence is 7.8%.> However, according to a cross-sectional survey in 6
European countries, the 12-month prevalence of PTSD is just 1.1%.* The
effects of traumatic stress need to be considered as a major environmental
challenge for both physical and psychological health.> Epidemiologic
research found that traumatic stress exposure and PTSD are associated
with several physical illnesses, including cardiovascular and gastrointestinal
diseases, diabetes, fibromyalgia, and chronic fatigue syndrome.®-

In recent years, there has been increasing interest in the impact
of obesity”!? and other cardiovascular risk factors, such as metabolic
syndrome,'! 1 diabetes,”!* and dyslipidemia,'*'® among people suffering
from mental disorders, including PTSD.!”!8 Indeed, excess body weight
is the sixth most important risk factor contributing to the overall burden
of disease worldwide.!® Both overweight and obesity are associated with
multiple comorbidities such as diabetes, cancer, and cardiovascular
diseases,”” and individuals with grades 2 and 3 obesity (body mass index
[BMI] =35 kg/m?) show significantly higher risk of all-cause mortality if
compared with people with normal weight.!

PTSD may contribute to the development of obesity and other metabolic
abnormalities® since health risk behaviors are highly frequent among
people suffering from this disorder,?® but it may influence weight gain by
biological mechanisms as well. For example, enhanced negative feedback
sensitivity of the glucocorticoid receptors, blunted cortisol levels, and
exaggerated catecholamine responses to trauma-related stimuli have been
found in individuals with PTSD (eg, Vanitallie>*). We recently reported that,
per a meta-analytic approach, individuals with PTSD have a higher risk for
metabolic syndrome as compared with individuals without this disorder.?®

However, it remains unclear whether obesity is a significant contributing
factor in determining high rates of metabolic syndrome since there is a
paucity of studies providing metabolic syndrome individual components
rates.”® To the best of our knowledge, there is no systematic review or
meta-analysis assessing the association between PTSD and obesity, and the
potential effect size of this association remains unknown. With a view to
remedying these limitations, we conducted a systematic review and meta-
analysis of the published literature to clarify the relevant association. We
hypothesized that there are significant differences in obesity rates between
people suffering from PTSD and those without this disorder.

METHODS

The present systematic review and meta-analysis was conducted
according to the Meta-analysis Of Observational Studies in Epidemiology
(MOOSE) guidelines.?” Study protocol registration was completed in the
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B Although posttraumatic stress disorder (PTSD) is
associated with several physical illnesses, there are no
systematic reviews or meta-analyses investigating its
association with obesity.

B |ndividuals with PTSD have 1.5 times the odds of having
obesity than their non-PTSD counterpart.

B Although the role of potential mediators or moderators
remains unclear, clinicians should regularly assess obesity
among patients with PTSD.

PROSPERO international prospective register of systematic
reviews on September 23, 2013 (registration number:
CRD42013005791).

Definitions

For PTSD we followed current American Psychiatric
Association definition!?® with severe symptoms clusters
including reexperiencing, avoidance, persistent negative
alterations in cognition, mood, arousal and reactivity.'

We conventionally defined obesity as abnormal and
excessive fat accumulation that may impair health. Obesity
can be diagnosed when BMI, defined as individual’s weight
(kg) divided by the square of height (m?), is greater than or
equal to 30.% In our work, we also included studies using
abdominal circumference to assess obesity, since the indices
of abdominal obesity are considered better discriminators
of cardiovascular risk factors than BMI.*® According to the
National Cholesterol Education Program—Adult Treatment
Panel III*! criteria, central obesity was defined as abdominal
circumference >102 cm (40 in) for men and > 88 cm (35 in)
for women.

Search Strategy

Computerized PubMed, Embase, Scopus, Web of Science,
and PILOTS, PsycINFO, and PsycARTICLES (via ProQuest)
searches were performed from database inception till
September 2013. There were no language restrictions. We
used search phrases combining the terms Obesity and Post-
Traumatic Stress Disorder. Full search strategies are detailed
in eAppendix 1.

Eligibility Criteria

We included observational studies that (1) estimated
obesity prevalence in a sample of people suffering from PTSD,
(2) made available additional data on obesity prevalence in a
comparison group without PTSD, and (3) recruited samples
in which at least 95% of individuals were aged > 18 years. We
excluded studies without available data for crude association
between PTSD and obesity. We excluded studies in which
the comparison group as a whole had people with other
psychiatric diagnoses. If data from the same sample were
published in multiple works, we retained for meta-analysis
only the study with the largest amount of information to
avoid duplicate results. We included only studies published
in peer-reviewed journals, excluding conference abstracts
and dissertations.

Data Extraction

Two authors (A.A. and E. Paggi) made the preliminary
screening based on titles and abstracts. Studies were then
retrieved in full text, and final eligibility according to
inclusion criteria was assessed by 2 authors independently
(E. Pini and EA.). Differences in suitability for inclusion
were resolved by discussion and consensus. We built a data
extraction template that included, for all eligible studies,
key items based on year of publication, country of study,
characteristics of recruited populations, years of data
collection/recruitment, sample size, mean age, percentage of
men and women, methods to assess PTSD and obesity, and
main results. If raw numerical data were not reported, data
for these variables were derived from percentages. When
reported information was unclear, the corresponding author
was contacted for clarification.

Quality Assessment

Quality assessments in meta-analyses of observational
research are controversial, with no clear consensus on rating
methods and their appropriate use in analyses.?” Thus, in the
present meta-analysis, we assessed quality in terms of risk
of selection and misclassification biases,>** with a simple
objective rating system.

We considered the degree of accuracy of obesity
assessment in order to classifying studies. The first group
included those with objective measures (height, weight,
and/or abdominal circumference directly measured). The
second group included studies with less accurate methods
to assess obesity; these methods included self-report as well
as information on height and weight obtained from clinical
records and databases.

Furthermore, we evaluated studies in terms of
representativeness of recruited samples (if individuals were
selected from community/population-based samples and
not from special groups, such as veterans or specific clinical
populations) and reliability and standardization of PTSD
diagnosis, as based on structured diagnostic interviews
such as the Clinician-Administered PTSD Scale (CAPS),*
the Structured Clinical Interview for DSM-IV (SCID),* the
Mini-International Neuropsychiatric Interview (MINI),*
and the Composite International Diagnostic Interview
(CIDI).¥

Consistently, we provided distinct sensitivity analyses
including studies meeting highest quality criteria for each
of these further domains.

Data Analysis

Analyses were performed in StatsDirect Medical Statistical
Software version 2.8.0 (StatsDirect Ltd). The pooled analyses
of the association between PTSD and obesity were based
on odds ratios (ORs) with related 95% confidence intervals
(CIs). The main analysis pooled results from all eligible
studies according to our inclusion criteria. Additionally, we
performed separate analyses pooling studies according to the
degree of accuracy of computing BMI. Statistical significance
was set at P<.05, and results were summarized with
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Figure 1. Flow Diagram for Selection of Studies in Meta-Analysis

Records identified through database searching 1,082
PubMed (113), Embase (395), Scopus (59),
Web of Science (115), and ProQuest (400)

Preliminary screening by titles and abstracts

63 studies assessed for eligibility

Screening by full text

Full-text articles excluded (50)

12, information on means of body mass index or
abdominal circumference, and not on obesity rates

6, Nno comparison group

6, no data on PTSD and obesity association

5, studies on obese or eating disorders individuals

5, no information on obesity

3, analysis of PTSD symptoms and not of PTSD clinical
diagnosis;

3, no information on PTSD

2, comparison group based on other psychiatric diagnoses

2, overweight as outcome

2, data overlapping

1, cumulative data for multiple psychiatric diagnoses

1, raw data pn PTSD and obesity association not available

1 inadequate definition of obesity

1, inadequate assessment of PTSD

Studies included in the meta-analysis (13)

conventional forest plots. All pooled estimates were obtained
using inverse variance models with random effects. This
method weights studies more evenly and is considered more
suitable for meta-analyses with substantial heterogeneity.*®
Heterogeneity among studies was estimated using the I?
statistic, describing percentage of variation across studies
owing to heterogeneity rather than chance.**° However, in
order to explore potential sources of heterogeneity, we also
performed subgroup analyses based on main characteristics
of the included studies, considering publication year (before
2010 vs in 2010 or after), geographic area, sampling source
(clinical vs nonclinical settings), special populations (war
veterans), gender, and sample size. Furthermore, we carried
out sensitivity analyses including only studies with highest
quality data in terms of accuracy of PTSD diagnosis and
representativeness of recruited samples. Finally, testing for
publication bias, we estimated Egger’s bias coefficients with
95% Cls and 2-sided P values.*!

RESULTS

Study Selection

A total of 113, 395, 59, 115, and 400 records were
generated from PubMed, Embase, Scopus, Web of Science,
and ProQuest (PILOTS, PsycINFO, and PsycARTICLES),
respectively. The preliminary screening based on titles and
abstracts identified 63 potentially relevant articles. The
full text for each of these articles was retrieved for further
screening. Among these, 50 were excluded because they

did not meet inclusion criteria. Reasons for ineligibility are
shown in the Figure 1 flow diagram. Thirteen studies were
included for meta-analysis.**~>*

Characteristics of Included Studies

Detailed characteristics of included studies are displayed
in Table 1. All articles were in English, and were published
between 20044 and 2013.424>4849:53 Most of studies (9/13;
69%) were from the United States,*3-46:48-50,53.54 and 1 each
was from Bosnia and Herzegovina,*? Croatia,*” Germany,’!
and New Zealand.>?. Samples sizes ranged between 120%
and 496,722* cases. Eight studies were conducted among
war veterans.*?-#446-48:33.54 Five studies were entirely or
predominantly (>90%) based on men,*>#347:534 3 studies
on women,*>*® and 6 studies on mixed samples.t+48-52
Supplementary eFigure 1 shows obesity prevalence rates
among people with PTSD and comparison groups in
included studies.

Quality Assessment

Five studies reported direct measures of height
and weight or abdominal circumference for obesity
assessment.*243:47:49:53 Qther studies had less clear measures,
calculating BMI from self-reported height and weight or
from patients’ clinical records.

Six studies had standardized diagnostic assessment of
PTSD. Three of these used the CIDI,**->2 and the other 3
used the CAPS*>#7>3 (in 1 case associated with the MINI¥).
Other studies did not match quality criteria on this domain

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2015 Copyright Physicians Postgraduate Press, Inc.

J Clin Psychiatry 76:10, October 2015

PSYCHIATRIST.COM = e1255



Bartoli et al

(panunuo>)

(6°€) 88'L/77L =5|0u0d

1ybiam pue ybray
(dn-mojjoy) payiodai
-J|3s pue (duljaseq)

Ayg-17 :abues abe

(5002-002) Apnas ABojoyredoydhsq
Jo sabeis |eyuawdojanaq Aj1e3 ay3 Jo ¢ anep

(S°LL) 19/£=QS1d PINSEIW WOI) PISSASSY [an  Se€s YN £v6'L 9y} wouy ojdwies Ayunwiwod aAeussaldal Auewssn 6007 ‘(e 38 BBIUOMIBd

(£00Z-1002) YHe3H 233 JO ApNIS ueduawy

UBISY pue ouljeT [euoljeN ay) pue ‘9ji

uedLIBWY Jo A3AINS [eUOEN 3y} ‘Uonedl|day

(L'¥7) YN=5]043u0d KanIng Ayipiqiowo) [euorieN ay3 sasudwod

(S'S7) YN=QSLd dwiay| Wb1am pue Jybiay ya1ym ‘skaning ABojojwapid3 suzelydhsq
4(9'7€) YN=QS1d Jeak ised  papiodal-4|as woly passassy 1an iy (YN)6'vv €10°0C SAIJRIOR||0) WO PIUNIDAI SIENPIAIPY| SIS PANUN  (ZLOT (e 32 0jobeg

(6002-8007)

«(0°8%) 9¥€/991 =5|013U0d Wb1am pueybiay Apnis yiesH pooysoqyBIaN 3onaqg 3y
©(6'85) LOL/€9=ASLd ~ P3INSEIW WO Passassy Dd - €Le (YN) £'95 €St 40 3|dWiesgns e Wiy SYNpe UBdDLIBWY URdLYY  S3IBIS PANUN 4, €L0T (B33 [[PYIUI

L LOZ J2quiad3Q 0} L 00T 4390320 WO} JISIA

|eD1UI]D B J0J WIAYSAS 248D Y}|eay YA 3y} pasn

(6°1€) 8SE'0LE/6L6'86 syuswWaINseaw ybiam SMSIA [eD1UI]D pey oym pue bei| pue ueisiueybyy ul panas

=5|0J3U0d pue 1ybiay papiodal VA YHIM pajeidosse gsld OUM SUBJSIDA UMEJ MIN UOI}RIA)/WOpaai4
(€'v€) ¥9£'981/€€6'€9=AS1d sjudled woly passassy 10} sapod dhsoubelp6-adl 88 (LY)¥'8T TTL'96Y ibelj uonjesado/wopaai4 bulnpuz uonessdy  s3leIS PANUN 4, €107 ‘e 33 udnbeyy

(8007-5002) ARIGNQ [E}ASOH ANSIaAIUN

83U JO SI9PIOSIQ pale|ay SSaI1S 10) 211Ud)

|e113J9Y Y3 pue A11e1ydAsd jo Juswiiedsg ayy

(£92) 607/5S =5]041U0D 1ybiam pue ybray (1°9) 80t :s|013u0d woJj syuaiiedino Jo syuarjedul SAIINIISUOD 14600

(£'57)697/69=0AS1ld ~ PaINSe3W Woly passassy ININ pUe SdyD> 001 (1'9)¥'Ly:aSld 8% $e pa}InIdal SURISIAA P3sodxa-1equio) elleol)  ‘|e 19 DIDRAOY-D1IRZOY

(866 1) 2183 JUdIRAINO JO)

U35 USWOM JO ASAINS [RUOI}IS-SS0ID Jable)

e Jo Jed se A9AING Y3|eaH S,USWOp) e pajlew

(€'5€) 0¥6/7EE =5|013U0d 1yb1am pue ybiay 213M punos 196Nnd YA 18 8661 PUe 9661
((0°/¥) 997/STL=QASLd Po10dai-)|3s WOy PISSISSY 0531Dd 0 (S1)9v 90T'L U33M]3( aJed PaAISdaI OYM SULISIDA 3|ewa S91e1S payun 97002 ‘2 39 31907

(5002-1002)

dnoib uosuedwod gs] d-uou e ioj syuedidiyied

Wybram }InJD3J 0 19K} |esauab aiow e pue sjeydsoy

Ao.wmv 1 ///LT="5|043u0d painseaw pue Em_m: |ed0| z e _uw“moa yljesay pue ewnely uo
(S'€9) £9/0¥=ASLd Pan0dai-j|as WOl passassy SdYD 0 Tl vor veL Apnis e 10j BUISHIBAPR BIA P3YNIDDI USWOA,  SIIRISPANUN ¢, €107 ‘|e 32 M3pa]

(S00Z-€007) S9!|1ie] 419y | pue sueIalap

(¥'87) §85'8/T'T="5|03U0d Wb1am pue Jybiay B3 4eM 4D JO ASAING U3{eSH [eUONEN §661
(0'9€) 9v0'L/£LE=AS1d  PaHOARI-|3S WO Passassy 0S<TDd  T6L (YN) €97 0£6'6 9y} 03 AonIns dn-mojjoj e woly S|enpiApul  S33e3S paNUN 4, LLOT B 38 ulybnod

(9861-5861) UNOSSI| ‘SINOT 1S 193U SPI0ddY

|2UUOSId [euolieN Yy} ybnoiyy patiuapl

(T'91) £10'7/059=S5|013u0d ybram Aot Jep weuaip ay3 buunp Awiy S0 ays ul
(LL1) LLE/SS=AS1d pue ybIay woiy passassy 91eds ASld /I-FWSa 00l :9buel abe {(YN) 6§ 8ZEY P3AJI3S OUM SURISISA Sjew Jo 3|dwies wopuey S91e1S payun 4800 ‘ouliedsog

aupIpaw Ajiwey

Jo K1esuadsip sy ul uoiusne |edIpaw

papaau oym usw pastdwod dnoib 0I3uod

9U} 1JBISO|A| D43UDD) Y3|BSH 9Y3 1L Juswieal

(£'8€) 09/€£Z=5|01U0D 9dUdIBWINDIID daslidjo (Z'Sl) §'LG :S|osuod sLyeIydAsd Juaredino ul a1em oym asid euinobazisy
{(€'85) 09/S€=ASLd  [PUIIOPQE WOl passassy  sisoubelp [ediuld pueDIH  00L 8'0L) 9'6¥:aSLd ozl S1UOIYD PAUOI}IPUOI-IEM YIIM SJUdlled pue ejusog w€10T 12319 71qeg
ANs3q0 J0 (%) AjsaqQ Jo bulusang AS1d JO JUBWISSISSY % K'(Qs) uea ‘aby N (3UBW1INID31/UOID3]|0D BIEP JO SIeIK) Aiunod Apnis
9JUd|eARId pue (U/u) sased) ‘usiy uone|ndod

K)1s3qO pue gS1d Usamiag uoiedossy ay3 buliojdx3 saipnis *| ajgeL

10, October 2015

Postgraduate Press, Inc.

icians

J Clin Psychiatry 76

@psychiatrist.com. ¢ © 2015 Copyright Phys

Issions

issions, contact permi
€1256 ® PSYCHIATRIST.COM

For reprints or perm



PTSD and Risk of Obesity

< = 2 since they used clinical records or checklist seales detecting clinical
g | 2 2 her PTSD diagnosi
g < _ = symptoms to gather iagnosis.
e |3 = < s Finally, 3 studies used fully representative epidemiologic samples
5 FlSE) sl S o . 50-52 s . .
£Z83 493 I < from community surveys.”’~>* Eight studies were based on special
2 § & ? §§ & ‘ILI’ 9 b populations of war veterans: 3 of these derived data from health
£°125 31 2L : records,*>*8>* 2 derived data from previously conducted surveys,**4¢
m = [%) = 'z
g |LE 1 rES g and 3 recruited from clinical settings.*>*”>* Alternative recruitment
S |BY £5 A £ procedures included advertisement at local hospitals*® and a
< £ longitudinal cohort of predominantly African American men and
> 5 E 9 E S women in Detroit.*’
D = 8 .0 )
E|12E 2% g2 &
Slege E¢ g5 3 Obesity Among People Suffering From PTSD
C
2§z 5z § £5 E Thirteen studies (N =589,781) reported unadjusted results for the
c|lE ® = © E w5
¢85 TE S E % 2 effect of PTSD on obesity. The overall pooled OR was 1.55 (95% CI,
Alge 9@ SE S s 1.32-1.82; P<.001; see Figure 2). Heterogeneity was high (I> =90%),
< < < £ and Egger’s linear regression test showed high risk of publication
— c .
g S = bias (coeff=2.63 [1.22 to 4.04]; P=.002). Thus, we also performed
5% o853 g5 2 subgroup analyses based on degree of accuracy for obesity diagnosis
a - =
s E i R = (Figure 2). Studies using direct measures of height and weight to
o = 2% 9
é S35 £5 = assess BMI showed a pooled OR of 1.35 (95% CI, 1.05-1.74; P=.02),
L5 C v c . .
2 S8E8E 3 5 with moderate heterogeneity (I> =47%), whereas a pooled OR of 1.66
2 © 22332 § (95% CI, 1.35-2.04), with high heterogeneity (I? >90%), was found
A > T mnCc 35 . . .
s S & o from studies with less accurate methods for obesity assessment.
- £ Results of other subgroup analyses based on different
§ =2 « o 2 g p y
=% 3 = %’ characteristics of included studies are detailed in Table 2.
2 & S Furthermore, as regards sensitivity analyses, we found, including
,;: o E = £ only studies assessing PTSD using standardized interviews, an OR
2l 5522 é ¢ for obesity of 1.82 (1.33-2.50; P<.001; I?>=75%) among PTSD
S N = kel . . . . P
g °gf= e S G = 3; = individuals, while an even stronger association between PTSD and
5 © ) b= . . . P
gl £ £ 85 o 232 obesity was observed when only high-quality studies in terms of
=3 (] — o =
. < < N8 G788 2 LE representativeness of populations were included (OR =2.14; 95% CI,
O a el —_
= - - - s ; 1.37-3.33; P<.001; I =79%) (see Supplementary eTable 1).
[ o) e} ~ 7 5
2 =z © S 23
o S 9 Y
2 o7 DISCUSSION
c - - =
iy I &< 5] s
a =8 £5g £, s = S o
wl | 2] _go= £y = ummary of Findings
El Z|.24 523F 58 g 3 . . . .
= g £53 g <g % _ 2% s S To our knowledge, this is the first comprehensive meta-analysis
" S = SOow 2 o . . . o .
gl 2|2 ST S8E235 2 S < % of obesity in subjects with PTSD. We identified 13 observational
ol L9 c = O = 9 . . .. .
% = £ % & § = £ 2 studies that included 589,781 participants. Our hypothesis that
~ = > (o) . . .
- S5|25 T :S S‘lé <SS <5 £5 people suffering from PTSD would have significantly higher risk
© O - I~ = o . . ) . . .
2|32 ;E: £g 208 £2 % é gy of obesity is confirmed. PTSD individuals had 1.5 times the odds
] S S £xscopg 2 = . . . .
Sl€3328 858 £2 g2 SRS of having obesity compared with their non-PTSD counterparts.
ol RBI®ET oS58 28 g - . . . . .
2l S|et 2 g2EE - EX g% The findings of this meta-analysis are consistent with the previous
— = S5 “ © H . el 1
<| 2|E=E Zg8S8gzeé 35 scientific work that had shown elevated rates of obesity among
g §|l€2g Es=52 53 _ aa 1. . . 25,55,56
S| 258 L2088 g individuals suffering from mental disorders.*>>>® Importantly, our
Q 'S = k7 . . . .
g % G2 25528258 TS findings do not seem substantially modified by the methods used to
S 2 & & g g assess obesity and PTSD or by the nature of populations considered.
= % E Y Y pop
Q. 2
3 - o o £ g An association was found regardless of the accuracy of measures
> = .
¢ £|= e B 28 and in both veteran and non-veteran PTSD samples. Furthermore,
- > . . . . .
g 3 r§ i i :_:g é 2 other subgrpup analyses based on period of Pubhcatlon, geogr'a.pl?lc
v 2 5 5 S5 E 2 area, sampling source, gender, and sample size, as well as sensitivity
3 E £ E B analyses based on quality rating, all consistently confirm the
.g o 2 y > E’ <3 relationship.
c S b= S R
S 5 I = TT 53 .. N
= S E s SHEE Clinical Implications
2 5 g 5 §’ ;-gg é This meta-analysis provides important information not only for
s 2|8 5 & 852¢ mental health professionals working with people with PTSD, but also

For reprints or permissions, contact permissions@psychiatrist.com. ¢ © 2015 Copyright Physicians Postgraduate Press, Inc.
J Clin Psychiatry 76:10, October 2015 PSYCHIATRISTCOM @ e1257



Bartoli et al

Figure 2. Effect'of PTSD on Obesity by Study‘and Pooled Analysis of Studies With High Versus

Poor Accuracy of Obesity Assessment

Study Odds Ratio (95% ClI) % Weight
I
A. High accuracy of obesity assessment !
Babicet et al, 2013%2 : o 2.25 (1.08-4.68) 3.49
Boscarino, 20083 e 1.11 (0.82-1.51) 830
I
Kozaric-Kovacic et al, 2009 — 0.97 (0.64-1.47) 6.70
Mitchell et al, 20134 —— 1.55 (1.00-2.41) 6.33
Turner etal, 20135 — 1.64 (1.18-2.28) 7.92
I
2 = %, P = —
Subtotal (2 = 47.3%, P =.108) Q 1.35 (1.05-1.74) 3274
I
B. Poor accuracy of obesity assessment |
I
Coughlin et al, 20114 = 1.42 (1.24-1.62) 10.82
I
Dedert et al, 2013% —— 2.83 (1.40-5.72) 3.70
Dobie et al, 2004 — 1.62 (1.23-2.14) 8.74
Maguen et al, 201343 l 112 (1.11-1.13) 11.65
|
Pagoto et al, 201250 —— 1.53 (1.23-1.90) 9.67
I
Perkonigg et al, 2009°' ; = 3.17 (1.39-7.21) 2.96
Scott et al, 200852 | —— 2.56 (1.91-3.42) 8.52
Vieweg et al, 200754 - 155 (1.41-1.71) 11.20
|}
Subtotal (2 = 93.8%, P = .000) <> 1.66 (1.35-2.04) 67.26
I
I
Overall (12 = 90.3%, P = .000) <> 155 (1.32-1.83)  100.00

for physicians and allied health professionals dealing
with obesity issues, suggesting the need to regularly
assess relevant clinical parameters. The importance
of this topic is documented by the growing scientific
evidence that consistently reports the need for raising
awareness of physical health problems, especially weight
gain, in people suffering from mental illnesses.>>”->
Obesity may explain at least partially the high rates of
metabolic syndrome,? cardiovascular diseases,'® and
early mortality®® among these individuals. The long-
term routine monitoring of individuals with PTSD
should include an extensive evaluation of medical
history, lifestyle habits, clinical conditions, metabolic
parameters such as BMI or waist circumference,
and blood pressure values as well as regular blood
examination of fasting glucose and lipids.?> Of course,
there is the need to consider the costs and benefits
associated with a comprehensive screening for obesity
in PTSD versus non-PTSD populations. Although our
findings show that numbers needed to be screened
to detect additional cases of obesity among PTSD
subjects are not small, the clinical impact could be still
beneficial considering the relative ease of obtaining
BMI measures.*

Obviously other, different, factors may explain or
mediate the association between PTSD and obesity.
First, obesity-related behavioral risk factors may
be highly prevalent in people with PTSD, who may
eat more high-fat/high-calorie diets®! and have low
levels of physical exercise.®* Second, the association

Table 2. Subgroup Analyses for Characteristics of Studies
No. of Odds Ratio

Study Characteristics Samples (95% Cl) V4 P 2
Period of publication

2010-2013 7 1.50(1.23-1.83) 399 <.001 84%

Before 2010 6 1.58(1.22-2.04) 3.51 <.001 80%
Geographical area

United States 9 145(1.23-1.71) 445 <.001 90%

Outside of United States 4 1.97(1.10-3.54) 2.28 02  81%
Sampling source

Clinical setting 6 147 (1.12-1.93) 2.80 005 78%

Nonclinical setting 7 1.60(1.36-1.87) 567 <.001 72%
Special population

Veterans 8 1.36(1.15-1.62) 3.56 <.001 90%

Non-veterans 5 2.05(1.50-2.80) 452 <.001 65%
Gender

Men? 5 139(1.12-1.72) 297 003  60%

Women 2 1.94(1.16-3.24) 254 .01 52%

Men and women 6 1.62(1.25-2.09) 3.68 <.001 92%
Sample size

<1,000 5 1.60(1.16-2.22) 2.85 004  55%

1,000-10,000 5 1.69(1.26-2.27) 353 <.001 81%

>10,000 3 1.37(1.05-1.79) 233 02 96%
aSamples totally or mainly (>90%) of men.

between PTSD and obesity may be mediated by stress-induced
metabolic alterations. Stressful life events are associated with
obesity, but also with insulin resistance, hypertriglyceridemia,
and poor general metabolic health.®® These associations may be
mediated by alterations in the hypothalamic-pituitary-adrenal
(HPA) axis and changes in glucocorticoid system.5* Therefore,
obesity might be a consequence of neuroendocrinal adaptations
to chronic stress in people with PTSD.?> However, prospective
studies would be needed to determine a causal relationship.
Thus, preliminary findings on the role of the HPA axis need
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to be considered“with care as'it is premature to draw'any
definitive conclusions. Third, pharmacologic treatments,
including antipsychotics®® and antidepressant agents,®
may play a major role in explaining this association. An
analysis on the Veterans Affairs health care system showed
that PTSD was the most common mental illness among
patients prescribed antipsychotics for off-label indications,®’
and second-generation (or atypical) antipsychotics are
associated with a wide range of metabolic abnormalities,
including weight gain, hyperglycemia, and dyslipidemia.®
Further alternative explanations could involve comorbidity of
depressive disorders among people with PTSD® since these
are the mental health disorders most commonly diagnosed
with PTSD,”® 72 and findings from a relatively recent meta-
analysis highlighted that depression is a predictive factor for
obesity.”* Finally, PTSD may be associated with emotional
eating, ie, the tendency to eat or overeat in response to a
range of negative emotions.”* A recent study on a sample
of medically healthy and medication-free adults showed
that individuals suffering from PTSD had greater emotional
eating than controls, and emotional eating scores increased
with higher severity of PTSD symptoms.”®

Strengths and Limitations

To our knowledge, this is the first meta-analysis that
systematically synthesizes a large amount of data from
international studies comparing obesity rates between
adults with and without PTSD. However, longitudinal and
prospective analyses studying this relationship are needed
to investigate the influence of pharmacologic treatment,
lifestyle habits, or other factors on the risk of obesity among
people with PTSD. Since observational studies are often
prone to several methodologic limitations, we paid attention
to quality evaluation of included studies. We checked if
the included studies were affected by potential sources of
selection or misclassification biases. We evaluated quality in
terms of representativeness of recruited samples, but also of
BMI and PTSD assessment, carrying out sensitivity analyses
based on best-quality data. These confirmed the association
between PTSD and obesity. However, we found a great level
of heterogeneity. This may be due to the high degree of
variability across the pooled studies in terms of recruitment
strategies, sampled populations, inclusion criteria, and
methods to assess obesity and PTSD. We explored the
potential sources of heterogeneity by performing subgroup
analyses, which confirmed that the association between
PTSD and obesity cannot be explained by any single specific
characteristic of the studies considered.

The main limitation of this meta-analysis is the high risk
of publication bias that may have affected our findings at least
partially. There are at least 3 classical potential explanations
that may elucidate this issue. First, our search strategies may
not have been able to entirely identify all studies published
on the relationship between PTSD and obesity. However,
this possibility seems unlikely since we searched across
multiple databases simultaneously, warranting an extensive
coverage of published literature on the topic.”® Secondly, risk

PTSD and Risk of Obesity

of publication bias might be due to smaller studies, which
are more likely to be published if they have large, significant
effect sizes.”” Nonetheless, based on our sample size subgroup
analyses, studies with high standard errors (ie, smaller studies)
did not show an association stronger than that found from
large studies. More importantly, observational studies are
often biased by the selective report of more attractive results.”®
It should be considered that there might be an amount of
negative/uncertain results on the association between obesity
and PTSD that remained unpublished or underreported.
Our findings therefore need to be interpreted with caution,
taking into account all potential sources of biases affecting
the actual pooled effect size of the association between PTSD
and obesity. In addition, besides that of subgroups analyses,
we could not explore the role of candidate moderators and
mediators because of lack of relevant data from included
studies. Finally, it should be highlighted that our analyses
obviously could not include future studies using recent
DSM-5 diagnostic criteria for PTSD. However, no significant
related variation may be hypothesized, due to the high
consistency between DSM-IV and DSM-5 diagnostic criteria
(eg, Carmassi et al’).

CONCLUSIONS

Despite some limitations, our meta-analysis highlights
that PTSD is associated with obesity. Individuals suffering
from PTSD should be considered a vulnerable population for
metabolic disorders in general and particularly for obesity.
The potential role of unknown moderators and mediators
that might clarify the nature of this association deserves
additional research, but the need for obesity screening and
treatment in people with PTSD is already clear. Primary
care for individuals at high risk for trauma exposure should
probably focus on early monitoring and screening of adverse
physical outcomes.!” Unfortunately, there are not well defined
evidence-based protocols for prevention of physical diseases
among people with PTSD. Future research should assess
longitudinally the impact of screening, prevention, and
treatment measures for individuals with PTSD on health
status and life expectancy,? but also whether PTSD symptom
reduction over the course of treatment may be associated with
variations in physical health outcomes.®’ In the meantime,
the need for routine assessment of obesity in PTSD programs
is clear enough to be incorporated into training for mental
health professionals working with people with PTSD.
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eAppendix 1. Search strategies

% PUBMED
("Obesity"[Mesh] or obes*[title/abstract] or BMI [title/abstract] or "Metabolic Syndrome X"[Mesh]) AND ("Stress
Disorders, Post-Traumatic'[Mesh] or PTSD [title/abstract])

“ EMBASE
(‘obesity'/exp or ‘abdominal obesity'/exp or obes*:ab,ti OR bmi:ab,ti) AND (‘posttraumatic stress disorder/exp or
ptsd:ab,ti)

+» PILOTS, Psycinfo and Psycarticles (via ProQuest)
(obes* or BMI or metabolic syndrome) AND PTSD

« SCOPUS
(TITLE-ABS-KEY (obes* or metabolic syndrome or bmi) AND TITLE-ABS-KEY (ptsd))

«+ WEB OF SCIENCE
Topic=(obes* or metabolic syndrome or BMI) AND Topic=(PTSD)



Supplementary eFigure 1. Obesity prevalence ratesin PTSD and controls

70%

60%

50%

40% /\

30% -

20% ¥

10% /

0% T T T T T T T T T T T T

& & . PP S Y Y
RO NG SN SN N SN SN SN SN SN SN SN !
‘fbl .00\ \"b‘ \,’b\ \'lb\ \'Ibl \"b\ \'Ibl ‘/bl \‘lb\ &Ibl %\ lb\
e ) e [ [N e er _ev . e e e
& og?’ o & O M- N R S\ &
(\s“ o o Qrz,‘?o N @3%0 (/0\)?;0 Q\e‘XA <% ° P $\'\’\5\}\ oeé
Q¢ o&
12

—&8=-PTSD —n—controls




Supplementary eTable 1. Sensitivity analyses by quality domains

Study Direct measure of BMI or Standar dized diagnosis of Sample Representativeness
abdominal circumference PTSD
Babic et al, 2013 + - -
Boscarino, 2008 + - -
Coughlin et al, 2011 - - -
Dedert et a, 2013 - + R
Dobie et al, 2004 - - -
Kozaric-Kovacic et al, 2009 + + -
Maguen et al, 2013 - - -
Mitchell et al, 2013 + - -
Pagoto et al, 2012 - + +
Perkonigg et al, 2009 - + +
Scott et a, 2008 - + +
Turner et al, 2013 + + -

Vieweg et a, 2007

OR[95%Cl]

1.35[1.05-1.74]

1.82[1.33-2.50]

2.14[1.37-3.34]

z

2.36

3.74

3.34

[>

0.018

<0.001

<0.001
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