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Abstract

Purpose The study aimed to investigate the relationship between obesity and common mental disorders (CMD) among
women.

Methods This is a cross-sectional population-based study with a representative sample of 981 adult women (20-60 years of
age) living in the urban area of the municipality of Sao Leopoldo, RS, Brazil, in 2015. The presence of CMD was assessed
using the Self-Reporting Questionnaire (SRQ-20 > 8). Obesity was defined by body mass index (BMI >30.0 kg/m?). Preva-
lence ratios (PRs) for the association between obesity and CMD were measured by Poisson regression with robust variance,
including their respective 95% confidence intervals (CIs).

Results The mean age of the sample was 40.3 years (standard deviation=11.4 years). The prevalence of CMD was 33.7%
(95% CI1 30.8-36.7), while obesity was 31.2% (95% CI 28.3-34.1). The occurrence of CMD was higher in women with low
levels of education and belonging to lower economic class, as well as smokers and those who were insufficiently active.
Obesity was more prevalent in older women (50-60 years old) with less schooling, who did not consume alcohol, and those
who were insufficiently active. After adjusting for potential confounding factors, women with obesity were 22% more likely
to have CMD when compared to those without obesity (PR=1.22; 95% CI 1.02-1.45; p=0.030).

Conclusions This study demonstrated a significant association between obesity and the presence of CMD among women.
Additionally, the prevalence of obesity and CMD were high in this population group.

Keywords Obesity - Mental disorders - Common mental disorders - Women’s health - Cross-sectional study

Introduction

Common mental disorders (CMD) comprise a group of
non-psychotic symptoms such as fatigue, anxiety, irrita-
bility, insomnia, forgetfulness, difficulty in concentrating,
depressive mood and somatic complaints [1]. CMD can
cause significant psychological distress, affecting social,
familial and work relationships. In addition, they contribute
to increased use of health services and reduced life expec-
tancy [2, 3]. Findings from previous studies conducted in
high, middle and low income countries estimated that 17.6%
of adults experienced CMD in the last 12 months and 29.2%
throughout their lives [4]. In Brazil, population-based stud-
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ies estimated prevalence of CMD between 14.7 and 19.7%,
including a higher prevalence among women [5, 6].
Obesity, defined as an abnormal or excessive accumula-
tion of body fat, is considered a chronic and progressive dis-
ease of complex and multifactorial etiology, resulting from
the interaction of various factors such as genetics, dietary
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habits, environment, socioeconomic status, lifestyle and psy-
chological factors [7]. Obesity has a high prevalence among
the global population, consequent to the increase in its inci-
dence in recent decades [8]. In addition, obesity has been
associated with an increase in all-cause mortality, especially
among women [9, 10].

Some studies indicated obesity as a predictor for a higher
occurrence of CMD [11-14]. Moreover, this relationship
has been more significant among women, considering the
hypothesis that this population group is more susceptible
to the influence of sociocultural factors, social dysfunction,
eating disorders, and greater vulnerability to changes in hor-
mone levels throughout life [15-17].

Although the association between obesity and mental
disorders is established and presents a two-way relationship
[18], the exploration of this relationship remains limited
within the context of a developing country like Brazil. Fur-
thermore, this association is a relevant topic in public health,
considering the high rate of comorbidity between obesity
and mental disorders. Thus, this study aimed to investigate
the association between obesity and CMD in a sample of
Brazilian women. Our hypothesis is that women with obe-
sity tend to have a higher probability of CMD than women
without it.

Methods
Design and population

This is a cross-sectional population-based study with a
representative sample of adult women, between 20 and
60 years of age, living in the urban area of the municipality
of Sdo Leopoldo, RS, Brazil. The municipality of Sdo Leo-
poldo belongs to the Metropolitan region of Porto Alegre,
located 33 km from the state capital of Rio Grande do Sul.
According to the 2010 Census, Sdo Leopoldo has an area
of 102,738 km? and an estimated population of 214,087
inhabitants, with a predominance of females (109,845) [19].
The Human Development Index of the Municipality was
0.739, classified as high and higher than the Brazilian index
(0.727).

Sampling process

This study is part of a larger project, conducted in 2015,
which sought to investigate different health outcomes in a
population group of women. Multi-stage sampling was per-
formed, in which, first, 45 census tracts were systematically
drawn from the 371 in the urban region of the city. Subse-
quently, in each selected sector, the blocks and the corners
were drawn, and from this, the domicile was identified for
initiating data collection. The houses were alternately (jump
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of two) selected until completing 36 households in each sec-
tor. All women aged 20-69 years living in these households
were invited to participate in the study; in case of refusals,
two more attempts were made on different days and times.
Pregnant women and those with hearing and/or cognitive
impairment were excluded. Further details on the methodo-
logical procedures of the study are described in previous
publications [20, 21]. The sample size was previously esti-
mated based on the outcome that required a greater number
of participants in the larger project (late cytopathological
examination). Of the total number of eligible women, 1128
agreed to participate in the study, including a percentage
of losses and refusals of 11.9%. Specifically for the present
study, all women between 61 and 69 years of age (141) were
excluded because they were considered elderly and the cri-
teria for defining obesity differed from those used for adults
[22], in addition to six women for loss of anthropometric
weight and height (BMI) data. Thus, the final sample of this
study totaled 981 women, allowing the detection, with 95%
confidence interval (CI) and a power of 80%, a Prevalence
Ratio (PR) of 1.20 for the association between obesity and
CMD.

Data collection

Data was obtained through face-to-face interviews con-
ducted by interviewers. A training program was carried out
with the objective of the application of standardized, pre-
coded, and tested questionnaires. Quality control of data col-
lection was performed using a random sample of 10% of the
people included in the study. The present study was evalu-
ated and approved by the Ethics and Research Committee
of the University of Vale do Rio dos Sinos (protocol number
653.394). All participants signed a free and informed con-
sent form.

Outcome: common mental disorders

The presence of CMD was assessed using the Self-Reporting
Questionnaire (SRQ-20) [23]. This instrument is used to
identify signs and symptoms of non-psychotic mental dis-
orders, which consists of 20 closed questions with dichoto-
mous answers (yes/no), including screening for depres-
sion, anxiety, insomnia, fatigue, irritability, forgetfulness,
difficulty concentrating and somatic complaints in the last
30 days. This instrument is validated for the Portuguese lan-
guage of Brazil, considering a cutoff point of 8 points or
more (> 8 positive answers within a total of 20 questions) to
determine the presence of CMD among adult women [23].
The internal consistency of the instrument used (SRQ-20)
was adequate, considering the application of the Kuder-
Richardson reliability coefficient (KR20=0.859).
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Main exposure: obesity

The presence of obesity was evaluated by BMI (Body Mass
Index), calculated by dividing body weight into kilograms
by height in meters squared. Weight and body height were
measured using an anthropometric scale (Omron®) with a
capacity of 150 kg and resolution of 100 g, and a fixed sta-
diometer, with a capacity of 95-190 cm, respectively. Both
measurement procedures were performed in duplicate, by
previously trained personnel, and with the women wearing
light clothing and no footwear. Women with BMI >30.0 kg/

m? were classified with obesity [24].

Explanatory variables (covariates)

Demographic, socioeconomic, and behavioral character-
istics were collected through a standardized questionnaire
to characterize the sample as well as to control potential
confounding factors in multivariate analysis. Demographic
characteristics included: age in age groups (20-29 years;
30-39 years; 40-49 years; 50-60 years); skin color/race
(self-reported according to the categories proposed by the
Brazilian Institute of Geography and Statistic) [19], and
categorized as white and other (black/brown/yellow/indige-
nous); and marital status (with a partner [married] and with-
out a partner [single/separated/divorced/widowed]). Socio-
economic characteristics included: complete years of study
(> 11 years; 8-10 years; 5-7 years; <4 years) and economic
class (A; B; C; D; E) classified according to the criteria pro-
posed by the Brazilian Association of Research Companies
(ABEP), based on the possession of certain material goods,
schooling of the head of the family and number of employ-
ees [25]. Behavioral characteristics included: self-reported
smoking status (non-smoker; former smoker; smoker); self-
reported alcohol consumption in the last week (no [without
consumption]; yes [consumption of some alcoholic bever-
age in the last 7 days], and leisure-time physical activity
estimated through the International Physical Activity Ques-
tionnaire—IPAQ—adapted short version (sufficiently active
[> 150 min/week of moderate/vigorous physical activity];
insufficiently active [< 150 min/week moderate/vigorous
physical activity]) [26].

Statistical analyses

Data were entered in Epidata version 3.1, with double typing
and subsequent comparison. The numerical variables were
described by mean and standard deviation and categorical
variables by means of absolute and relative frequencies.
Pearson’s Chi-square test was used for heterogeneity of
proportions (categorical variables) or linear trend (ordinal
variables) to compare the prevalence of obesity and CMD
according to the categories of the variables investigated. PRs

for the association between obesity and CMD were obtained
by Poisson regression with robust variance [27], including
three multivariate analysis models: Model I (unadjusted
analysis); Model II (adjusted analysis for demographic and
socioeconomic characteristics); Model III (adjusted analysis
for model II and behavioral characteristics) [28]. The poten-
tial confounding factors were all variables associated with
outcome or exposure, with p <0.20 in the bivariate analysis.
All analyses were performed in Stata software (StataCorp,
College Station, TX, USA) version 12.0 and associations
with p-value lower than 5% (p <0.05) were considered sta-
tistically significant.

Results

A total of 981 women aged between 20 and 60 years (mean
of 40.3 +11.4 years) were included in the final analysis of
this study. Regarding the general characteristics of the sam-
ple, there was a predominance of the age group from 40 to
49 years (27.9%), with white skin color (74.1%), lived with
a partner (64.6%), with 11 to 14 complete years of study
(34.8%) and belonged to economic class C (51.9%). Regard-
ing behavioral characteristics, it was observed that 19.8%
of the participants were smokers, 36.4% reported alcohol
consumption in the last week and 85.6% were classified as
insufficiently active (Table 1).

The prevalence of general obesity (BMI > 30 kg/m?) was
31.2% (95% CI 28.3-34.1). Among the factors analyzed, it
was observed that already from the age of 30 years about
one-third of the women had obesity, a prevalence that
affected 38.2% of older women in the 50-60 years age-group
(Table 1). It was also observed that the lowest prevalence of
obesity (~20%) occurred in young women (20-24 years old),
with high schooling (> 15 years), who consumed alcohol and
were physically active (Table 1).

The prevalence of CMD (SRQ >8) was 33.7% (95%
CI 30.8-36.7) in the total sample, and, regardless of age
group, skin color and marital status, the prevalence of CMD
was at least 30%. There was a disparity in the prevalence
of CMD, and women with high schooling and belonging
to upper economic class had a lower prevalence of CMD
(14.6% and 12.8%, respectively) compared to those with low
schooling and belonging to lower economic class (45.3% and
43.7%, respectively). In addition, women who were smokers
and insufficiently active had a higher prevalence of CMD
compared to those who were non-smokers and physically
active; on the other hand, women who reported no alcohol
consumption had a higher prevalence of CMD compared to
those who reported alcohol consumption (Table 1).

Table 2 presents the PRs for the association between
obesity and CMD. There was a prevalence of 39.9% of
CMD among women with obesity, while among women
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Table 1 Sample characteristics

. Characteristics n (%) Obesity CMD
and prevalence of 9b651ty and BMI > 30 kg/m? SRQ-20>8
common mental disorders
(CMD) according to n (%) p-value? n (%) p-value®
demographic, socioeconomic,
and behavioral characteristics in Demographic
adult women in southern Brazil, Age (years) <0.001 0.444
2015 (n=981) 20-29 216 (22.0) 44 (20.4) 66 (30.6)
30-39 242 (24.7) 78 (32.2) 85 (35.1)
40-49 274 (27.9) 89 (32.5) 94 (34.3)
50-60 249 (25.4) 95 (38.2) 86 (34.5)
Skin color/race 0.453 0.152
White 727 (74.1) 222 (30.5) 236 (32.5)
Other® 254 (25.9) 84 (33.1) 95 (37.4)
Marital status 0.297 0.897
With a partner 634 (64.6) 205 (32.3) 213 (33.6)
Without a partner 347 (35.4) 101 (29.1) 118 (34.0)
Socioeconomic
Schooling (years of study) <0.001 <0.001
>15 96 (9.8) 20 (20.8) 14 (14.6)
11-14 341 (34.8) 89 (26.1) 96 (28.2)
8-10 181 (18.4) 61 (33.7) 72 (39.8)
5-7 215 (21.9) 80 (37.2) 82 (38.1)
<4 148 (15.1) 56 (37.8) 67 (45.3)
Economic class (ABEP)® 0.146 <0.001
A (high) 39 (4.0) 11 (28.2) 5(12.8)
B 312 (31.9) 83 (26.6) 78 (25.0)
C 508 (51.9) 174 (34.3) 196 (38.6)
D-E (low) 119 (12.2) 36 (30.3) 52 (43.7)
Behavioral
Smoking 0.578 <0.001
Non-smoker 579 (59.0) 171 (30.6) 168 (29.0)
Former smoker 208 (21.2) 71 (34.1) 70 (33.7)
Smoker 194 (19.8) 58 (29.9) 93 (47.9)
Alcohol consumption 0.013 0.004
No 624 (63.6) 230 (32.8) 231 (37.0)
Yes 357 (36.4) 76 (27.2) 100 (28.0)
Physical activity 0.001 <0.001
Physically active 139 (14.2) 27 (19.4) 24 (17.3)
Insufficiently active 842 (85.8) 279 (33.1) 307 (36.5)

BMI Body Mass Index, SRQ-20 Self-Reporting Questionnaire

4p-value for Pearson’s Chi-square test for heterogeneity of proportions (categorical variables) and linear

trend (ordinal variables)

®Skin color/race = black/brown/yellow/indigenous

°ABEP—Brazilian Association of Research Companies. Brazil Economic Classification Criterion. Avail-
able in: http://www.abep.org/novo/Content.aspx ?ContentID=301

without obesity it was 31%. In the unadjusted analysis
(Model I), it was observed that women with obesity had a
29% higher probability of having CMD (PR =1.29; 95% CI
1.08-1.54; p=0.005), when compared to women without
obesity. After adjusting for potential confounding factors
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(Model III), it was observed that this association remained
significant, with a 22% higher probability of occurrence
of CMD among women with obesity (PR =1.22%; 95% CI
1.02-1.45; p=0.030), compared to those without obesity
(Table 2).
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Table 2 Unadjusted and adjusted prevalence ratios (PR) and their respective 95% confidence intervals (95% CI) for the association between obe-
sity and common mental disorders (CMD) in adult women in southern Brazil, 2015 (n=981)

Obesity (BMI>30 kg/m?) CMD (SRQ-20>8) Model T Model II Model TII

n (%) PR (95% CI) PR (95% CI) PR (95% CI)
No 209 (31.0) 1.00 1.00 1.00
Yes 122 (39.9) 1.29 (1.08-1.54) 1.23 (1.03-1.47) 1.22 (1.02-1.45)
p-value? 0.005 0.021 0.030

BMI Body Mass Index, SRQ-20 Self-Reporting Questionnaire, Model I unadjusted analysis, Model Il adjusted analysis for age, skin color,
schooling and economic class, Model III adjusted analysis for age, skin color, schooling, economic class, smoking, alcohol consumption and

physical activity

p-value for Wald test for heterogeneity of proportions obtained through Poisson regression with robust variance

Discussion

This study aimed to investigate the relationship between
obesity and CMD among women. The findings showed a
significant association, and women with obesity were 22%
more likely to have CMD when compared to women without
obesity. In this population-based study with a representative
sample of adult women from southern Brazil, a high preva-
lence of obesity and the presence of CMD were observed.

Previous studies have also indicated a possible associa-
tion between obesity and CMD. A cross-sectional study with
6079 Latin American women aged 40 to 59 years showed
that women with obesity had a 57% and 21% higher chance
of having depression and anxiety, respectively [29]. A simi-
lar finding was observed in a Mexican study conducted on
45,052 people, in which women with obesity had a 28%
higher chance of having depression [30]. In the United
States, a greater magnitude of association was observed, and
women with obesity had 73% [31] and 218% [32] higher
chance for depression, for example. In addition, a longitudi-
nal study found that women with obesity had a 14% higher
risk of developing depression [33], while the final result of
a meta-analysis of observational studies indicated a 36%
higher probability of depression among women with obe-
sity [12].

Although treated as unrelated diseases, obesity and CMD
share some possible mechanisms. Among biological fac-
tors, some gain greater relevance and justify much of this
association, such as the presence of systemic inflammation,
dysregulation of the hypothalamus—pituitary—adrenal axis,
oxidative stress, and interruption of neuroendocrine regula-
tors (leptin and insulin resistance) [34, 35]. Moreover, there
is a hormonal issue: obesity usually induces a greater irregu-
larity in menstrual cycles, as well as causing oscillations
in the production of female sex hormones throughout the
reproductive life [36]. This hormonal imbalance can influ-
ence mechanisms that contribute directly or indirectly to the
occurrence of CMD [15]. It is also prospected that shared
genetic factors are involved in the development of obesity
and CMD, particularly depression [37, 38]. Features related

to the intestinal microbiota are also identified among the
possible common mechanisms between obesity and CMD
[39, 40]. The accumulation of adipose tissue tends to
increase the secretion of pro-inflammatory cytokines, such
as TNF-a and IL-6 by adipocytes, which, aided by intestinal
dysbiosis, can develop a chronic inflammatory state, contrib-
uting to neuroinflammation and neuroplasticity in mood and
behavior networks [34, 41]. Finally, psychosocial factors,
such as stigmatization of obesity and low self-esteem, can
also contribute to significant psychological consequences,
being a more evident problem in women [34, 42]. A study
conducted with 1238 Brazilian adults showed that the rela-
tionship between obesity and depression was mediated by
the perception of body weight. Thus, people with obesity
were more prone to body dissatisfaction, leading to low self-
esteem, and consequently, increase the chances of depression
[43].

Our findings showed a high prevalence of CMD in the
group of women who were investigated. Previous stud-
ies have found similar results for the occurrence of CMD,
including prevalences of 18.7% [44] and 29.7% [45]. In
addition, a systematic review study revealed that the overall
prevalence of CMD among adult women ranges from 9.6 to
69.3% [2]. This heterogeneity in prevalence may be related
to the choice of the screening instrument and socioeconomic
and cultural conditions of the population investigated [2,
46]. Although our findings did not identify an association
with age, it was observed that CMD affected women homo-
geneously in all age groups, particularly those between 30
and 39 years (35.1%); that is, aside from the high preva-
lence, the presence of CMD among young women should
be highlighted.

In the present study, socioeconomic conditions presented
an inverse association with CMD. These results are simi-
lar to previous studies that indicated low schooling associ-
ated with higher occurrence of CMD [6, 44, 47], as well as
an association between less favored economic classes and
CMD [48, 49]. Unhealthy habits such as smoking tend to
be related to the presence of CMD [50, 51]. Our analysis
showed higher prevalence of CMD among smokers, similar
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to a study in southern Brazil, where 50.8% of female smok-
ers had anxiety disorder [52]. According to the findings of a
meta-analysis, it is difficult to infer causality between smok-
ing and CMD in observational studies, because the possible
confounding factors are not fully elucidated. Additionally,
when a causal association is evidenced, bidirectionality
should be considered [51]. Insufficient physical activity
was related to CMD. As described in the literature, higher
levels of physical activity are positively associated with a
decreased chances of developing depression and future anxi-
ety [53, 54].

In relation to obesity, a higher prevalence was observed
among older women with lower schooling and insufficient
activity. It is noteworthy that according to data on obesity
trends in the world, between 1975 and 2014 the prevalence
of obesity increased from 3.2 to 10.8% among male adults,
and from 6.4 to 14.9% among female adults [8]. In Bra-
zil, in a study involving data from 59,402 individuals, the
prevalence of obesity was 20.8% among the adult popula-
tion, being higher in women (24.3% versus 16.8%) who
were middle-aged (increasing prevalence from 30 years),
and those with lower schooling [55]. It is hypothesized
that this more pronounced prevalence in women is due to a
greater vulnerability regarding biological (hormonal fluctua-
tion, particularly in menopause) and behavioral (insufficient
physical activity and sedentary lifestyle) factors, in addition
to a gender-related social disparity, in which socioeconomic
and cultural variables play an important role [29, 56, 57].
Corroborating other studies, there was also a higher preva-
lence of obesity in insufficiently active women, considering
that more than 85% of the participants said they practiced
less than 150 min of intense/moderate activity. There is con-
sensus in the literature that inadequate patterns of physical
activity are associated with health problems such as obesity
[58]. Moreover, vigorous physical activity seems to play an
important role in regulating fat percentage in women, and
can prevent fat mass gains over time [59].

Regarding alcohol consumption, it was observed in this
study that the prevalence of CMD and obesity was higher
among women who did not use alcohol in the last 7 days. In
relation to CMD, this finding is contrary to scientific litera-
ture that has associated alcohol use with mental disorders
[60-62]. Evidence points out that women are less predis-
posed to excessive alcohol use, since they have less social
support and greater social stigma compared to men [63].
Regarding obesity, the scientific literature is controversial
about this relationship, because epidemiological studies
generally tend to demonstrate that mild to moderate alcohol
consumption is not associated with adiposity gain, while
excessive consumption is associated with a higher occur-
rence of obesity [64]. Considering these findings in relation
to alcohol consumption with the occurrence of CMD and
obesity, it is worth noting that previous studies indicate a
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possible J-shaped relationship between these factors [64,
65]. The higher prevalence of CMD and obesity among
women who do not use alcohol can be influenced by vari-
ous factors. In this study, we hypothesize that the observed
higher prevalence of CMD and obesity among women who
do not consume alcohol can be attributed to their lower
alcohol consumption. This hypothesis is supported by the
fact that more than 60% of the women who participated
in the study reported abstaining from alcohol in the past
7 days. Women who do not consume alcohol may experi-
ence diverse lifestyle or social factors, as well as underly-
ing health conditions or genetic predispositions, which can
contribute to both CMD and obesity. Thus, further research
and analysis would be needed to fully understand the specific
reasons behind the higher prevalence of CMD and obesity
among non-alcohol-consuming women.

Compared to the previously published studies in the lit-
erature, this study explored the association between obe-
sity and CMD within the specific context of a developing
country. The strengths of this study included a representa-
tive population-based sample of Brazilian adult women,
the use of instruments tested and validated for the assess-
ment/screening of the presence of CMD (SRQ-20), and a
standardized collection of anthropometric measurements
for measuring weight and height to determine the pres-
ence of obesity. The SRQ-20 is advantageous for evaluating
CMD due to its practicality, simplicity, and efficiency. It is
a widely used screening tool that assesses the presence of
non-psychotic psychiatric symptoms commonly associated
with CMD. Additionally, the use of the SRQ-20 is cost-
effective compared to a comprehensive clinical evaluation
performed by professionals. These factors make the SRQ-20
a valuable tool for identifying individuals in need of further
diagnostic evaluation or intervention. It is also notewor-
thy that multivariate analyses were performed for observ-
ing the association between obesity and CMD, including
control for potential confounding factors, which reinforces
the methodological rigor of the present study. However,
some limitations should be highlighted and mentioned. A
limitation of the present study is its design, considering that
studies with cross-sectional design are limited in the estab-
lishment of causality between exposure and outcome. On
the association between obesity and CMD, previous stud-
ies have shown that this relationship can be bidirectional,
where people with CMD may also develop obesity [18, 66,
67]. Evidence suggests that this association is more signifi-
cant among women. For example, a study that evaluated the
relationship between depression and obesity among 7108
Americans over 18 years showed that only among women
did depression predict increased obesity, and vice versa
[16]. The SRQ-20 instrument is composed of questions
related to depressive symptoms, anxiety, and psychosomatic
complaints that reflect probable cases of CMD—i.e., this
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instrument is used for screening and does not allow specific
diagnoses of mental disorders. Finally, the external validity
of this study was established; that is, it was conducted on a
sample of adult women living in a city in southern Brazil.
Therefore, the findings can be generalized within similar
population groups.

The association between obesity and CMD is a relevant
topic in public health, considering the high rate of comor-
bidity between these two diseases. The coexistence of mul-
tifactorial diseases, such as obesity and CMD, is one of
the points to be highlighted among the implications of the
present study since both health conditions had a high preva-
lence. Both obesity and CMD are related to unfavorable and
severe health consequences, including emotional distress and
dissatisfaction with life, combined with social determinants,
such as lack of resources for food and housing. In addition,
they generate significant economic impacts due to the high
use of health services and the commitment of work activities
[68, 69]. Thus, given the relevance of both conditions for
public health, exploring the nature of this association may
contribute to the implementation of preventive strategies of
CMD associated with obesity, especially among the female
population.

Conclusions

This study revealed a significant association between obesity
and CMD. Women with obesity were more likely to have
CMD (almost 40%). In addition, the prevalence of obesity
and CMD were high in this population group (~30%). How-
ever, we highlight the need for further longitudinal studies
that elucidate the causative mechanisms of this association,
so that preventive strategies can be implemented and preva-
lence of both these conditions can be reduced.
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