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A B S T R A C T

Background: Albeit obesity and mood disorders frequently co-occur, few studies examined the impacts of this co-
occurrence. The aim was to compare individuals with obesity and mood disorders (ObMD) to those with obesity
without mood disorder in terms of physical comorbidities, psychological well-being, health behaviours and use
of health services.
Methods: Cross-sectional study using the Canadian Community Health Survey including a weighted sample of
individuals with obesity (n = 1298) representing inhabitants from the province of Quebec (Canada).
Results: Adjusted multivariate logistic regressions indicated that ObMD reported more physical conditions with
odds ratio (OR) ranging from 1.8 [95%CI: 1.1 − 2.8] (hypertension) to 2.8 [95%CI: 1.3 – 6.0] (stomach ulcer).
Also, ObMD reported poorer psychological well-being with OR ranging from 2.1 [95%CI: 1.4 – 3.3] (stress) to
25.6 [95%CI: 14.7 – 45.0] (poor perceived mental health). ObMD also reported more consultations with health
professionals with OR ranging from 1.9 [95%CI: 1.0 − 3.5] (physicians) to 7.7 [95%CI: 4.2 – 14.3] (psychol-
ogists), and less healthy behaviours with OR ranging from 1.7 [95%CI: 1.1 − 2.6] (fruits and vegetables intake)
to 2.1 [95%CI: 1.3 − 3.3] (tobacco).
Limitations: Self-reported data so we cannot discard the possibility of a bias in reporting. Also, given the cross-
sectional design, no directional conclusion or causality about our results is possible.
Discussion: The co-occurrence of mood disorder and obesity seems to be an aggravating factor of obesity-related
factors because it is associated with poorer health in several areas. Interventions to prevent or manage obesity in
mood disorders are necessary.

1. Introduction

In Canada, obesity constitutes a health burden (Finkelstein et al.,
2012), and a 200% increase in its prevalence was observed over the last
three decades (Twells et al., 2014). Obesity, a multi-factorial condition,
is defined as an accumulation of fat that has adverse effects on health
(Mokdad et al., 2003). Among the most vulnerable populations, in-
dividuals with mood disorders (MD) such as bipolar disorder or major
depressive disorders (MDD) are more likely to develop obesity com-
pared to the general population (Mansur et al., 2015; Twells et al.,
2014). Indeed, in Canada, while the prevalence of individuals with MD
represents 13.4% of the population (including 12.2% for depression,
and 2.4% for bipolar disorders (Public Health Agency of Canada,
2006)), up to 40–55% of them are in obesity (Amodeo et al., 2017)

compared to 18% in the Canadian general population (Twells et al.,
2014). People with MD are more likely to develop obesity due to several
causes such as psychotropic medications, inadequate health behaviours,
environmental, genetics, and psychosocial factors (Gadalla, 2009;
Mansur et al., 2015; Stunkard et al., 2003). As an illustration, two meta-
analyses recently underlined the low levels of physical activity and the
high levels of sedentary behaviours in people with bipolar disorders and
also in MDD (Schuch et al., 2017; Vancampfort et al., 2016b).

Thus, over the last years, several studies underlined the bi-direc-
tional relationship between obesity and MD because these two
pathologies frequently co-occurred (Jantaratnotai et al., 2016; McElroy
et al., 2004). Indeed, while MD can impact obesity, that latter was also
found to aggravate the course of MD (Luppino et al., 2010; Simon et al.,
2006). Several factors seem to be commonly associated with the
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development of obesity and MD (Gatineau and Dent, 2011; Stunkard
et al., 2003). For example, in obesity as in MD, behavioural factors were
found to be inadequate (low physical activity, unhealthy diet). More-
over, some patho-physiological (eg., inflammation), social (eg., stigma),
or psychological factors (eg., stress) were also found to contribute to the
development of both, MD and obesity (Mansur et al., 2015; Stunkard
et al., 2003).

Recently, several studies and meta-analyses emphasized that MD are
also known to be associated with several adverse health outcomes such
as low psychological functioning, type 2 diabetes, metabolic syndrome,
cancer, dementia, anxiety, low quality of life (Chapman et al., 2005;
Goldstein et al., 2011; McElroy et al., 2004; McElroy and Keck, 2012;
Scott and Happell, 2011; Vancampfort et al., 2015, 2016a) but also with
premature mortality (Correll et al., 2017; Walker et al., 2015).

Among individuals with MD, obesity is an important issue to con-
sider notably because these individuals are more likely to be affected by
cardiovascular events and complications (Carney and Jones, 2006;
Schoepf and Heun, 2014), and obesity is often the starting point of these
events (Laursen, 2011; Lopresti and Drummond, 2013). Also, in adults
with bipolar disorder, obesity was twice more likely to be associated
with previous suicide attempts (Gomes et al., 2010). Afterwards, in
individuals with MD, obesity was also found to decrease the effects of
the antidepressant treatments (Jantaratnotai et al., 2016).

However, despite this set of knowledge, the specific impact of MD
linked to obesity is not well characterized. Consequently, it is difficult
to disentangle whether MD can be a worsening factor of obesity.

Thus, the main objective of the study was to determine the impact of
obesity and MD regarding physical comorbidities, psychological well-
being, health behaviours and use of health services. It was expected that
individuals with obesity and mood disorders (ObMD) were more likely
to have physical comorbidities, poor mental health and psychological
well-being, but also to have more at-risk health behaviours, and use of
health services compared to obese individuals without MD (ObC).

2. Methods

2.1. Procedure and settings

The current study was based on data collected by Statistics Canada
in the Canadian Community Health Survey (CCHS) conducted in
2007–2008. The CCHS provides cross-sectional information related to
health status, health care utilization and health determinants. The
sample represents approximately 98% of the Canadian population aged
12 years or older who resided in private dwellings in the ten provinces
and the three territories. Persons living on Indian Reserves or Crown
lands, those residing in institutions, full–time members of the Canadian
Forces and residents of certain remote regions are excluded from this
survey. Respondents were interviewed by telephone or by face-to-face
interview. All measures were self-reported.

2.2. Study specific inclusion criteria

In the present study, participants were included if they were adults
(age> 18 years old), with obesity (body mass index, BMI≥ 30 kg/m2),
inhabitants from the province of Quebec, provided complete answers to
the questionnaires. Height and weight were self-reported and BMI was
calculated (weight (kg) /height (cm) 2). The different data used in the
present study (physical comorbidities, psychological well-being, health
behaviours, use of health services) were selected based on the fact they
were known to be associated with obesity (Anon, 2010; Lau et al.,
2007).

2.3. Mood disorder (variable of exposure)

To assess the presence of MD, a single item was used and partici-
pants were asked whether they had been diagnosed for a MD, such as

depression, bipolar disorder, mania or dysthymia, by a health profes-
sional. Those that responded positively were considered as having a
MD. This classification has already been used in previous studies and
was found to be reliable given its association with mental health out-
comes (McIntyre et al., 2006, 2007).

2.4. Physical comorbidities

Participants responded to a module on chronic diseases. In the
present study, 10 different physical conditions were considered:
asthma, arthritis, type 2 diabetes, high blood pressure, migraines, heart
disease, cancer, digestive disorders, stomach ulcer, and urinary incon-
tinence. Those data were self-reported and concern health conditions
that are expected to last or have already lasted 6 months or more and
that have been diagnosed by a health professional.

2.5. Psychological well-being

Regarding psychological well-being, several indicators were se-
lected. These were the presence of a major depressive episode, anxiety
disorder, psychological distress, quality of life, stress, perceived global
and mental health, and satisfaction with life in general. Major depres-
sive episode was evaluated using the composite international diagnostic
interview short-form questionnaire (Kessler et al., 2004; Robins et al.,
1988). According to this scale, it is possible to compute a score ex-
pressing the probability of having experienced a major depressive epi-
sode over the last 12 months. A major depressive episode was con-
sidered when participants exceed a 90% odd of having experienced an
episode.

Anxiety disorder was evaluated with one item. It was asked to
participants whether they had been diagnosed by a health professional
as being affected by anxiety disorders such as phobia, obsessive com-
pulsive disorder, or panic disorder.

Psychological distress was assessed using the K6 scale (Kessler et al.,
2002). This scale has been validated according to the DSM-IV criteria
and higher scores represent a higher presence of symptoms (Kessler
et al., 2002). In the present study, participants were considered as
having high level of psychological distress when their scores exceed 10.

Health-related quality of life was evaluated with the Health Utilities
Index (Feeny et al., 2002). This index is based on several attributes that
respondents considered as the most important dimension of health
status (Feeny et al., 1996) (e.g., vision, hearing, speech, ambulation,
dexterity, emotion, cognition, pain, and discomfort). Then, considering
these attributes, a final score was computed to reflect a health-related
quality of life score.

Perceived stress was also evaluated using a single item with the
following wording: “Thinking about the amount of stress in your life,
would you say that most days are …”. Possibilities of responses were
coded in five categories: extremely stressful, quite a bit stressful, a bit
stressful, not very stressful and not at all stressful. The respondents who
reported extremely stressful or quite a bit stressful are those considered
as stressed.

Perceived global and mental health was evaluated using a single
item with the following wording: “In general, would you say your
health (mental health) is …”. With response options being: poor, fair,
good, very good and excellent. In this study, a poor health is the
combination of those who reported poor or fair.

Satisfaction with life in general was evaluated with one single item:
“How satisfied are you with your life in general?”. The responses were
coded in five categories: very satisfied, satisfied, neither satisfied nor
dissatisfied, dissatisfied, or very dissatisfied. In this study, we con-
sidered that respondents were dissatisfied if they reported one of the
last three responses.
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2.6. Health behaviours

Physical activity (PA), fruits and vegetables consumption, and to-
bacco consumption were the health risk behaviours that were con-
sidered. Alcohol and substance use disorders were not considered given
that a previous population-level Canadian study did that investigation
and showed an inverse association between obesity and substance
abuse in people with bipolar disorders (McIntyre et al., 2007).

PA was based on leisure-time activities. In the CCHS, participants
were asked about their recreational PA over the past three months
(duration and frequency). Then, considering the metabolic equivalent
of each PA, an index was created and participants were categorized in
three different groups being inactive (< 1.5 kcal/kg/d), moderately
active (1.5 to< 3 kcal/kg/d), and active (≥ 3 kcal/kg/d).

Fruits and vegetables consumption was evaluated regarding the
number of portion eaten per day. Indeed, in the Canadian food guide
(Canada and Health Canada, 2011), it is recommended to eat more than
five portions of fruits and vegetables per day. So, participants were
separated in two groups according to this criterion.

Tobacco consumption was assessed using the participants’ re-
porting. In the present study, participants were separated in two
groups, those smoking regularly (defined as smoking on a daily basis),
or occasionally (defined as someone that did not smoke daily, or
smoked less than 100 cigarettes in his lifetime), and those that do not
smoke at all.

2.7. Use of health services

To analyze these outcomes, participants were asked whether they
had a consultation with health professionals over the last years. The
different health professionals were social workers, nurses, doctors and
psychologist. Response to this data was provided on a yes or no re-
sponse.

2.8. Statistical analyses

Survey data were weighted to reflect the population of the province
of Quebec in 2007–2008. Briefly, to weight the data, the CCHS used a
complex survey design that resulted in unequal probabilities of selec-
tion for respondents. In the present study, we reported results based on
a rescaled version of the master survey weight, which was divided by its
mean and again by the overall survey design effect, which was 2.47. To
be representative of the population, the CCHS used a multistage stra-
tified cluster design where a given weight (corresponding to the
number of households in the entire population that are represented by
the respondent) is attributed to each participant included in the final
selected sample.

Given the cross-sectional design, a prevalence ratio was calculated
by dividing the prevalence of people with obesity and MD by the pre-
valence of participants without MD for each variable of interest (psy-
chological well-being, physical conditions, health behaviours and con-
sultation with health professionals). Then, the coefficient of variation (a
measure of sampling error that is the standard error of an estimate
expressed as a percentage of this estimate) was used to ensure the re-
liability of our prevalence. Coefficient of variation between 0% and
16.5% is considered as acceptable, between 16.6% and 33.3% as mar-
ginal, and values exceeding 33.3% are considered as unacceptable
(Statistics Canada et al., 2004). Chi-square tests were used to assess the
bivariate relationship between the presence of a MD and the presence of
the variables mentioned above. When data were continuous (e.g.,
number of comorbidities), independent sample Student's t-test was
used. Finally, to understand whether comorbidities are due to obesity or
to the presence of a MD and obesity, three models of logistic regressions
were computed. In the three models, MD was an independent variable.
In the first model of regression, no statistical adjustments were realized.
In the second model, the regression was adjusted for age, sex and

education level. In the third model, the regression was adjusted for
variables in the second model and on health behaviours (physical ac-
tivity, fruits and vegetables consumption, tobacco) because that latter
could have an influence on our variables of interest. These covariates
were selected given their known association with obesity and MD. None
of the models were adjusted on BMI because it was an inclusion cri-
terion. Statistical analyses were performed with SPSS 21.

3. Results

3.1. Sample characteristics

A weighted sample size of 1298 participants including 612 females
(47.1%) was included in the present study. The population had a mean
BMI of 33.9±3.9 kg/m2. Most of our sample (n = 562; 43.3%) were
between 45 and 64 years old, or between 30 and 44 years old (n = 354;
27.3%). Then, the majority of our sample had completed a high school
degree (n = 681; 54.2%).

Our sample of obese individuals without reported MD (ObC), (n =
1198) was composed of a majority of men (n = 651; 54.3%), in-
dividuals between 45 and 64 years old (n = 42.3%), and individuals
having completed a high school degree (n = 631; 54.5%) (Table 1).

Regarding our specific population of people that screened positive
for obesity and mood disorder (ObMD), their prevalence was 7.7% (n =
100). The ObMD group was mainly composed of women (n = 65%),
individuals between 45 and 64 years old (55%), and individuals having
completed a high school degree (51%) (Table 1).

No significant differences between ObC and ObMD according to
educational level (χ2 = 4.3; df = 3; p = 0.23), and BMI (t = −1.3; df
= 1295; p = 0.21) were found. Two significant differences were noted
according to gender and age distribution with more women (χ2 = 13.9;
df=1; p< 0.001) and more persons aged 65 or more (χ2 = 9.7; df = 3;
p = 0.02) in the ObMD group than the Obc.

3.2. Physical comorbidities

In the ObC group, the prevalence of chronic conditions ranged from
3.5% [95% CI: 2.6 – 4.8] (stomach ulcer) to 30.5%, [95% CI: 28 – 33.2]
(high blood pressure) while in the ObMD, it ranged from 10.1% [95%
CI: 5.6 – 18.2] (stomach ulcer) to 41.4%, [95% CI: 32.8 – 52.4] (high
blood pressure) (see Supplementary file 1). It should be noted that data
related to cancer and digestive disorders were not reported because the
coefficient of variation was above 33.3%.

Regarding most of examined physical comorbidities, the prevalence
was significantly higher in the ObMD group compared to the ObC group
(see Supplementary file 1). However, an absence of differences between
ObMD and ObC groups, were noted for type 2 diabetes (χ2 = 0.41;
df=1; p = 0.84), and heart disease (χ2 = 1.7; df = 1; p = 0.19).

Table 1
descriptive characteristics of the included sample.

ObC (n = 1198) ObMD (n = 100)

BMI (kg/m2); Mean±SD 33.87±3.8 34.38± 4.3
Gender; n(%)
Women 547 (45.7) 65 (65.0)
Men 651 (54.3) 35 (35.0)
Age; n(%)
18 − 29 138 (11.5) 11 (11.0)
30 − 44 328 (27.4) 26 (26.0)
45 − 64 507 (42.3) 55 (55.0)
65 + 224 (18.7) 8 (8.0)
Level of education; n(%)
Less than secondary school graduation 295 (25.5) 28 (28.6)
Secondary school graduation 231 (20.0) 20 (20.4)
Postsecondary graduation 631 (54.5) 50 (51.0)
NA 41 2
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When logistic regression were performed (see Table 2 for all data),
in the unadjusted model, excepted for type 2 diabetes and heart disease
for whom no significant difference were found, the OR were significant
for all other studied physical conditions and ranged from 1.6, [95% CI:
1.1 – 2.5] (high blood pressure) to 3.2, [95% CI: 1.6 – 6.6] (stomach
ulcer). After adjustments, OR values were attenuated but remained
significant with the exception of type 2 diabetes and heart disease re-
maining non-significant (see Table 2).

3.2.1. Physical health multimorbidity
Concerning the total number of reported chronic diseases, ObMD

significantly had a higher number of physical comorbidities (t =
−5.55; df = 1279; p<0.0001) compared to the ObC group
(1.78±1.62 vs 1.06±1.18). Also, 28.7% of ObMD were found to have
physical multimorbidity (defined in the present study as having 3
conditions or more) compared to 11.5% of ObC (χ2 = 23.34; df = 1;
p<0.001).

Unadjusted logistic regression showed that ObMD were more likely
to report physical multimorbidity (OR: 3.1, [95% CI: 1.9 – 5.0]). After
the first adjustment, the OR value was only slightly modified (OR: 3.3,
[95% CI: 1.9 – 5.7]) and the second adjustment on health behaviours
had no impact on the OR value (OR: 3.3, [95% CI: 1.8 – 5.7]).

3.3. Psychological well-being

Regarding psychological well-being outcomes, in the ObC group,
the prevalence ranged from 2.8%, [95% CI: 2.0 – 3.9] (reporting a poor
satisfaction with life) to 27.8%, [95% CI: 25.4 – 30.4] (reporting stress).
In the ObMD group, the prevalence of poor psychological well-being
outcomes ranged from 14.1%, [95% CI: 8.7 – 23.0] (reporting a poor
satisfaction with life) to 57.3%, [95% CI: 48.2 – 68.1] (reporting a poor
quality of life) (see Supplementary file 2). With the exception of stress

(p = 0.001), all percentages were p< 0.001.
Regarding the unadjusted OR, significant differences were found on

all outcomes and ranged from 2.0, [95% CI: 1.3 – 3.1] (reporting
stressful day) to 20.6, [95% CI: 12.3 – 34.4] (poor perceived mental
health). After adjustment, all OR remained significant (Table 3) with
the ObMD group being more likely to report poor psychological well-
being. After the second adjustment on health behaviours, OR values
were slightly attenuated while remaining significant.

3.4. Health behaviours

As regard to the different health behaviour, in the ObC group, the
prevalence ranged from 21%, [95% CI: 19.0 – 23.4] (smokers) to
66.7%, [95% CI: 64.1 – 69.39] (being inactive) while it ranged from
33.3%, [95% CI: 25.2 – 44.0] (smokers) to 78%, [95% CI: 71.7 – 87.3]
(being inactive) in the ObMD group (see Supplementary file 3). Sig-
nificant difference in prevalence was found for physical inactivity (p =
0.013) and smokers (p = 0.004). No differences were found between
ObC and ObMD regarding their fruits and vegetables consumption (p =
0.10).

Unadjusted OR showed that ObMD are more likely to have poor
health behaviour when compared to the ObC group. Indeed, ObMD
were more likely to be inactive (OR: 1.9, [95% CI: 1.2 – 3.1]), and
smokers (OR: 1.9, [95% CI: 1.2 – 2.9]) than ObC. However, no differ-
ences were noted regarding fruits and vegetables consumption. After
adjustment, the OR remained quite similar with the exception of fruits
and vegetables consumption that became significant. Indeed, ObMD
were found to eat less fruits and vegetables that ObC (OR: 1.7, [95% CI:
1.1 – 2.6]) (Table 4).

Table 2
Association between mood disorder and physical comorbidities among persons with a BMI ≥ 30 kg/m2.

Physical conditions Unadjusted model P value Adjusted model 1 P value Adjusted model 2 P value
OR [95% CI] OR [95% CI] OR [95% CI]

Asthma
ObMD 2.4 [1.4 – 4.0] 0.001 2.2 [1.3 − 3.7] 0.005 2.1 [1.2 – 3.7] 0.007
ObC reference reference reference
Arthritis
ObMD 2.5 [1.6 − 3.8] < 0.001 2.4 [1.5 − 3.9] 0.001 2.4 [1.4 – 4.1] 0.001
ObC reference reference reference
T2D
ObMD 1.0 [0.6 − 1.9] 0.76 1.1 [0.62 − 1.9] 0.75 1.2 [0.6 – 2.2] 0.48
ObC reference reference reference
Hypertension
ObMD 1.6 [1.1 − 2.5] 0.025 1.8 [1.1 − 2.8] 0.017 1.8 [1.1 – 3.0] 0.01
ObC reference reference reference
Migraines
ObMD 2.9 [1.7 – 4.7] < 0.001 2.5 [1.5 – 4.2] 0.001 2.2 [1.3 – 3.8] 0.004
ObC reference reference reference
Heart disease
ObMD 1.5 [0.8 − 2.8] 0.169 1.6 [0.8 – 3.0] 0.168 1.6 [0.8 – 3.2] 0.14
ObC reference reference reference
Cancer*
ObMD 1.2 [0.3 – 3.9] * 1.2 [0.3 – 4.1] * 1.2 [0.3 – 4.8] *
ObC reference reference reference
Stomach ulcer
ObMD 3.2 [1.6 – 6.6] 0.001 2.8 [1.3 – 6.0] 0.007 2.6 [1.1 – 5.7] 0.02
ObC reference reference reference
Urinary incontinence
ObMD 2.7 [1.4 – 5.3] 0.004 2.4 [1.2 – 4.8] 0.018 2.4 [1.1 – 5.2] 0.01
ObC reference reference reference
Digestive disorders
ObMD 2.5 [1.1 − 5.6] * 2.1 [0.9 − 4.9] * 1.6 [0.6 – 4.3] *
ObC reference reference reference

Notes: ObC: Obesity without mood disorders; ObMD: Obesity with mood disorders; OR [95% CI]: Odds ratio and its 95% confidence interval; T2D: Type 2 diabetes * data should be
interpreted with caution due to degree of variation>33%.
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3.5. Use of health services

Regarding the prevalence of participants having consulted a health
professional over the last year, in the ObC group, it ranged from 2.8%,
[95% CI: 2.0 – 4.0] (social worker) to 74.2%, [95% CI: 71.8 – 76.7]
(physician) while in the ObMD group, it ranged from 13.1%, [95% CI:
7.9 – 21.8] (social worker) to 86.9%, [95% CI: 80.5 – 93.8] (physician)
(see Supplementary file 4). All prevalence was significantly higher in
the ObMD group compared to the ObC sample.

When we examined the associations, unadjusted OR ranged from
2.1, [95% CI: 1.3 – 3.3] (nurse) to 8.4%, [95% CI: 4.7 – 15.1] (psy-
chologist). After adjustments, OR were attenuated but remained sig-
nificant with ObMD group being more likely to consult health profes-
sionals (Table 5).

4. Discussion

In the present study, our objective was to analyze the impact of MD
among individuals with obesity on physical comorbidities, psycholo-
gical well-being, health behaviours and use of health services. Our re-
sults extend findings from previous studies showing that obesity is as-
sociated with poor health in general and increased risk of MD (Luppino
et al., 2010; Petry et al., 2008). Indeed, even after controlling for socio-
demographic factors as on health behaviours, the association between
MD and obesity remained associated with higher odds of developing
physical comorbidities, poor mental health, and high use of health
services but also the role of MD per se. These results are in line with
previous studies highlighted that obesity is associated with more an-
xiety, stress and depression (Jantaratnotai et al., 2016; Petry et al.,
2008). Nevertheless, it was necessary to better understand the specific
impact of the association between MD with obesity, and to the best of
our knowledge, no previous similar research was conducted.

Pertaining to physical comorbidities, in the present study, after
controlling for gender, education, age, and health behaviours, our re-
sults showed that ObMD individuals significantly had higher odds of
being affected by a physical condition such as asthma (ORadj: 2.1),
hypertension (ORadj: 1.8), arthritis (ORadj: 2.4), urinary incontinence
(ORadj: 2.4), migraines (ORadj: 2.2), and stomach ulcer (ORadj: 2.6).
These results is not surprising because it has been already highlighted
that MD are more related to several physical comorbidities (e.g.,
asthma, hypertension, hyperlipidemia, heart failure) when compared to
control individuals (Carney and Jones, 2006; Schoepf et al., 2014).
Also, ObMD were found to have higher odds of physical health multi-
morbidity compared to ObC and it is clearly in line with studies
showing that multimorbidity is highly present in mental health condi-
tions such as depressive, or anxiety disorders (Stubbs et al., 2017;
Vancampfort et al., 2017). Moreover, in our study, the prevalence of
multimorbidity (28.7%) was found to be higher than in a previous
meta-analysis on depression and multimorbidity with 13.7% (Stubbs
et al., 2017). So, this result means that obesity increased the risk of
developing physical comorbidities among individuals with MD and is a
serious condition to consider. However, two exceptions should be

Table 3
Association between mood disorder and psychological well-being among persons with a BMI ≥ 30 kg/m2.

Mental health and PWB Unadjusted model P value Adjusted model 1 P value Adjusted model 2 P value
OR [95% CI] OR [95% CI] OR [95% CI]

Major depressive episode
ObMD 12.2 [7.8 – 20.5] <0.001 11.8 [6.9 – 20.2] < 0.001 10.2 [5.8 – 17.9] <0.001
ObC reference reference reference
Anxiety disorders
ObMD 16 [9.8 − 26.3] <0.001 13.8 [8.3 – 23.0] < 0.001 12.1 [7.0 – 20.6] <0.001
ObC reference reference reference
Psychological distress
ObMD 13.9 [8.6 – 22.9] <0.001 12.9 [9.7 – 21.5] < 0.001 11.5 [6.8 – 19.7] <0.001
ObC reference reference reference
Quality of life (HUI)
ObMD 6.8 [4.4 − 10.4] <0.001 7.1 [4.6 – 11.2] < 0.001 6.5 [4.1 – 10.3] <0.001
ObC reference reference reference
Stress
ObMD 2 [1.3 – 3.1] 0.001 2.1 [1.4 − 3.3] 0.001 2.1 [1.3 – 3.3] 0.001
ObC reference reference reference
Poor perceived global health
ObMD 3.2 [2.1 – 4.9] <0.001 3.6 [2.3 – 5.7] < 0.001 3.2 [2.0 – 5.3] <0.001
ObC reference reference reference
Poor perceived mental health
ObMD 20.6 [12.3 – 34.4] ≤ 0.001 25.6 [14.7 – 45.0] ≤ 0.001 24.2 [13.5 – 43.3] <0.001
ObC reference reference reference
Satisfaction with life
ObMD 5.7 [2.9 – 11.1] ≤ 0.001 6.4 [3.1 – 13.1] ≤ 0.001 2.3 [1.4 – 3.8] 0.001
ObC reference reference

Notes: HUI: Health Utilities Index; ObC: Obesity without mood disorders; ObMD: Obesity with mood disorders OR [95% CI]: Odds ratio and its 95% confidence interval; PWB:
psychological well-being.

Table 4
Association between mood disorder and risky health behaviours among persons with a
BMI ≥ 30 kg/m2.

Health risk behaviours Unadjusted
model

P value Adjusted
model 1

P value

OR [95% CI] OR [95% CI]

Inactivity
ObMD 1.9 [1.2 – 3.1] 0.012 1.8 [1.1 – 3.0] 0.029
ObC reference reference
Less than 5 fruits and

vegetables
consumed#

ObMD 1.4 [0.9 − 2.2] 0.11 1.7 [1.1 − 2.6] 0.024
ObC reference reference
Regular smoker
ObMD 1.9 [1.2 − 2.9] 0.006 2.1 [1.3 − 3.3] 0.002
ObC reference reference

Notes: ObC: Obesity without mood disorders; ObMD: Obesity with mood disorders; OR
[95% CI]: Odds ratio and its 95% confidence interval; #: percentage eating less than 5
portions of fruits and vegetables.

A.J. Romain et al. Journal of Affective Disorders 225 (2018) 381–388

385



noted. In fact, no increased prevalence or risks were noted in heart
diseases and type 2 diabetes between the ObMD and ObC groups. In-
deed, the prevalence of type 2 diabetes was similar in both, ObC and
ObMD, groups but was higher than in previous worldwide meta-ana-
lysis (Vancampfort et al., 2016a). Consequently, we may think that this
effect may be due to the consequences of obesity. Indeed, previous
studies had already underlined that obesity and MD share some pa-
thogenic factors, notably the presence of abdominal obesity (Amodeo
et al., 2017), that could impact the development of type 2 diabetes or
other cardiovascular disease such as heart disease (Barefoot and
Schroll, 1996; Lopresti and Drummond, 2013; McElroy et al., 2004;
Vancampfort et al., 2016a, 2015).

Then, in terms of mental health and psychological well-being, not
surprisingly, results showed that the ObMD group had a poorer mental
health and psychological well-being compared to the ObC group.
Indeed, even after statistical adjustment, the OR (as the effect size)
remained very large on several factors. As such, the ObMD were nearly
24 times more likely to declare they had a poor perceived mental
health. As well, they were also nearly 12 times more likely to have
anxiety disorders, or 10 times to have experienced a lifetime major
depressive episode. These results can be explained by the circular in-
terrelationship between MD, obesity, physical comorbidities, and psy-
chological well-being. As example, it is known that there is a strong
association between MD and obesity (McElroy et al., 2004), that this
association is considered as risk factor for physical comorbidities
(McElroy et al., 2004) which in turn, are linearly associated with a
higher odd of developing anxiety disorders (Vancampfort et al., 2017).
So, regarding psychological well-being and mental health, our results
outline that the MD – obesity association worsened these outcomes.

As regard to health behaviours, it is interesting to note that the
magnitude of the OR was modest (range ORadj: 1.7 – 2.1). Indeed, the
ObMD group was more likely to be inactive, smokers and to eat less
than 5 fruits and vegetables intake per day. Regarding fruits and ve-
getables intake, our finding corroborates results from a previous epi-
demiologic study showing an inverse association between fruits and
vegetables consumption and the presence of a mood disorder
(McMartin et al., 2013). Regarding PA, our results underlined that
ObMD individuals are more likely to be inactive. This results is in line
with a previous study showing a trend towards a worsening combined
effect of depression and obesity on PA reduction (Sander et al., 2017).

When we examined the consultation with health professionals, the
same effect was detected. Indeed, the OR were moderate to large
(ORadj: 1.8 – 9.5) according to the professional considered. This result
can be explained by the fact that professionals such as social workers or
psychologists are often included in the management of MD so the
ObMD group was also more likely to report consultations with them.
Besides, provided the higher prevalence of physical conditions in the

ObMD group, compared to ObC, it is also possible that they had more
need to have recourse to health professionals (Wang et al., 2005).

The relationship between obesity and MD being complex (Faith
et al., 2002), several factors can be involved in the explanation of our
results. Biological factors that are present in both, obesity and MD, such
as the micro-inflammation, oxidative stress, and a dysregulation in the
hypothalamic-pituitary-adrenal axis could have negatively impacted
the course of physical conditions, mental health and psychological well-
being (Lopresti and Drummond, 2013). Nevertheless, even though they
did not have an important impact on our results, the role of behavioural
factors such as low physical activity, eating behaviour, alcohol, or to-
bacco cannot be neglected given they can also be involved in the de-
velopment of physical conditions and poor mental health by further
affecting some biological pathways (Gatineau and Dent, 2011). For
instance, among individuals with bipolar disorders, weight cycling was
found to affect the number of manic episode, as the micro-inflammation
(Reininghaus et al., 2015). Also, psychological and social factors can
also be evocated. In fact, previous study highlighted that people with
obesity was more likely to report poor perceived health so the addition
of MD had probably increased this reporting (Gatineau and Dent,
2011). Other psychological factors such as perceived weight dis-
crimination or perceived weight stigma have the possibility to impact
physical and mental health (Sutin et al., 2016) and to be related to low
grade inflammation (Sutin et al., 2014).

Even though the present study is of interest, some limitations should
be acknowledged. Indeed, data were self-reported so we cannot discard
the possibility of a bias in reporting. Then, we do not have the possi-
bility to check whether people declaring a MD, were effectively ill.
However, this self-reported classification of MD was found to be reliable
compared to several mental health outcomes (McIntyre et al., 2006,
2007). Also, only leisure-time PA was evaluated, and was also self-re-
ported, while PA is clearly a multicomponent behaviour (Thompson
et al., 2015). As well, pertaining to fruits and vegetables intake, this
behaviour is only one facet of eating habits, consequently it does not
represents the overall picture of eating behaviour. Moreover, data were
cross-sectional so we cannot draw any directional conclusion or infer
any causality about our results. Indeed, we do not know which one,
between obesity and MD, was present first.

To conclude, in the present representative community-based study,
it was found that the co-occurrence of obesity and MD is an increased
risk factor of physical comorbidities, poor mental health and psycho-
logical well-being, and less healthy behaviours. Moreover, ObMD also
had more consultation with professionals. Consequently, in individuals
with mental disorders, physical comorbidities and also obesity should
be better considered, and monitored, with the need to prevent weight
gain (Romain, 2017) to avoid the exacerbation of its potential con-
sequences when linked to MD. The systematic screening of obesity and

Table 5
Association between mood disorder and consultations with health professionals in the last 12 months among persons with a BMI ≥ 30 kg/m².

Consultations Unadjusted model P value Adjusted model 1 P value Adjusted model 2 P Value
OR [95% CI] OR [95% CI] OR [95% CI]

Physician
ObMD 2.2 [1.24 – 4.1] 0.007 1.9 [1.0 − 3.5] 0.039 1.8 [1.0 – 3.4] 0.050
ObC reference reference reference
Nurse
ObMD 2.1 [1.3 − 3.3] 0.002 1.9 [1.2 − 3.1] 0.007 2.0 [1.2 – 3.3] 0.005
ObC reference reference reference

Social worker
ObMD 5 [2.6 − 9.9] ≤ 0.001 3.8 [1.9 − 7.8] ≤ 0.001 3.4 [1.6 – 7.1] 0.001
ObC reference reference reference
Psychologist
ObMD 8.4 [4.7 − 15.1] ≤ 0.001 7.7 [4.2 − 14.3] ≤ 0.001 9.5 [4.9 – 18.1] <0.001
ObC reference reference reference

Notes: Notes: ObC: Obesity without mood disorders; ObMD: Obesity with mood disorders; OR [95% CI]: Odds ratio and its 95% confidence interval.
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its associated risk factors should be better organized. In psychiatric
settings, the management of obesity and its consequences would ne-
cessitate the inclusion of trained mental health professionals dedicated
to the physical health improvement of individuals with mental dis-
orders (Romain and Bernard, 2016). However, studies showed that
mental health professionals judged physical health of secondary im-
portance (Hyland et al., 2003). So, with approximately 25% of mental
health professionals providing advices related to healthy behaviours to
their high-risk patients (Bartlem et al., 2014; Chwastiak et al., 2013),
there is a need to modify the training of these professionals to include
the screening of physical health but also the different facets of health
promotion as part of their professional role. Nevertheless, to modify the
training of health professionals, policy makers should be convinced of
its importance. Costs analyses on the impact of obesity and its con-
sequences among individuals with MD on the health care system would
be important data to favour investment in that direction.

In terms of clinical implications, our findings highlight the im-
portance of developing and implementing lifestyle interventions, in-
cluding physical activity and nutritional recommendations, in psy-
chiatric setting given it can counteract or prevent the adverse effects of
obesity and improve mental health (Firth et al., 2015; Teasdale et al.,
2016), and psychological well-being (Penedo and Dahn, 2005).

In conclusion, our study underlined that obesity and mood disorders
are increased risk factors associated with several poor health outcomes
even after controlling for several factors including health behaviours.
Future studies should assess whether the health-related associations
between obesity and MD are cumulative, synergistic, or independent
effects. The identification of mediators of the association between
ObMD and its health impacts would constitute an asset. Also, future
studies should examine the cost of obesity and its consequences among
individuals with MD.
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