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1 | INTRODUCTION

| Ree Meertens!® | Stef Kremers® | Ester Sleddens?

Summary

Obesity has increased to an epidemic level in the Gulf States. This systematic review is
the first to explore the scientific evidence on correlates and interventions for over-
weight (body mass index [BMI] > 25) or weight-related behaviours in the region. A sys-
tematic search of peer-reviewed articles was conducted using PubMed and PsycINFO.
Ninety-one studies were eligible for this review including 84 correlate studies and seven
intervention studies. Correlate studies of overweight focused on sociodemographic fac-
tors, physical activity, and dietary habits. Low physical activity, sedentary behaviour, and
unhealthy dietary habits were associated with overweight. The most-reported
sociodemographic correlates of overweight were increased age, being married, low edu-
cation, urban residence, and unemployment. Correlate studies of physical activity and
dietary behaviours mostly focused on sociodemographic variables. Being female and
increased age (the latter less consistently) were associated with low physical activity.
Interventions were very heterogeneous with respect to the target group, intensity,
and behavioural strategies used. The effectiveness of interventions was difficult to eval-
uate because of the chosen study design or outcome measure, the small sample size, or
high attrition rate. Few studies have investigated sociocognitive and environmental
determinants of weight-related behaviours. Such information is crucial to developing

health promotion initiatives that target those weight-related behaviours.
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the United Arab Emirates.) In the past, Arabs associated

overweight/obesity with wealth and prosperity for men and with

Levels of overweight (body mass index [BMI] > 25) and obesity
(BMI > 30) have been increasing significantly during the last four
decades. This increase has been particularly dramatic in the Gulf
States, including Bahrain, Kuwait, Oman, Qatar, Saudi Arabia, and

Abbreviations: BMI, body mass index; FV, fruit and vegetable; PA, physical
activity; WC, waist circumference

health and fertility for women.* However, these views are changing,
and obesity is currently perceived as a very serious health issue and
risk factor for many comorbidities.? The estimated prevalence of over-
weight among adults in Saudi Arabia has increased from 38.1% in
1975 to 69.7% in 2016.2 In Saudi Arabia, 20 000 people die each year

from diseases associated with overweight and obesity.* The Saudi
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government is spending over 19 billion riyals (€4.5 billion) annually to
fight the burden of these diseases.* The prevalence and associated
health care costs of obesity are similar to other Gulf States.® Fortu-
nately, overweight and obesity are among the most preventable
causes of morbidity and mortality.> Therefore, these costs and nega-
tive health effects can be reduced if more investments are made in
effective prevention strategies. To develop effective behavioural
interventions, it is essential to examine the potential determinants of
obesity or weight-related behaviours and to review existing interven-
tions targeting these weight-related behaviours.

There have been several systematic reviews and “umbrella
reviews” (reviews that give an overview of the systematic reviews con-
ducted in an area) on correlates of overweight/obesity, including
reviews on (correlates of) dietary behaviours, physical activity (PA),
and sedentary lifestyle.>” Moreover, there are some systematic
reviews of interventions on diet and PA for the prevention of obesity
in adults.2®1* However, these reviews were directed at, and/or mainly
covered, studies in the United States, Australia, or Europe. Although
there are some systematic reviews on the prevalence of overweight
and obesity in the Gulf States,’®* to our knowledge, reviews on corre-
lates and interventions in that region do not exist. This knowledge gap
is especially worrisome because the correlates and active ingredients of
interventions in the Gulf States may differ considerably from those in
Western countries. Such a review would increase our knowledge of
the most important contributing factors to, and determinants of,
overweight/obesity and weight-related behaviours in the Gulf States.
This knowledge would help health professionals and policymakers to
develop environmental and/or behavioural modification strategies
and effective interventions. The purpose of this study is to perform a
systematic literature review of the correlates of overweight/obesity
and weight-related behaviours in the Gulf States and of interventions

for overweight/obesity among adults in this region.

2 | METHODS

2.1 | Search strategy and eligibility criteria

A comprehensive, systematic search of peer-reviewed articles published
up until 12 September 2017 was conducted using the databases
PubMed and PsycINFO. The search strategy involved a combination of
MeSH terms in PubMed, thesaurus terms in PsycINFO, and title and
abstract for all terms (see Table S1 for the search strategy in PubMed).

To be included, studies had to be conducted in the Gulf States. Stud-
ies on correlates of overweight and/or obesity were included, as were
studies of correlates of PA, dietary behaviours, and sedentary lifestyle
(eg, screen viewing). Second, we included evaluation studies of either
overweight or obesity interventions and related interventions such as diet
or PA interventions. Studies about nutrients such as protein and fat were
not included. We also excluded studies that focused on a specific popu-
lation (eg, patients with any chronic disease or pregnant women), studies
that were not empirical, qualitative and case studies, studies involving
treatments such as drugs or surgery, and studies not published in peer-
reviewed scientific journals. The current review focuses on adults (18 y

or more). A second review, conducted using the same methodology, on

the correlates of dietary behaviour, PA, and overweight/obesity in
children and adolescents will be published elsewhere.

A total of 3489 studies (3253 in PubMed and 236 in PsycINFO)
were found, which ultimately resulted in 91 articles eligible for data
extraction (see Figure 1 for the procedure of the literature search, and

see Tables 1-4 for the data extraction forms developed by the authors).

3 | RESULTS

1495 are described,

96-102

First, the results of the 84 eligible correlate studies

followed by the data on the seven intervention studies.

3.1 | Correlate studies

15-95
l,

All correlate studies were cross-sectiona except for one

longitudinal study.!* Half of the studies were performed in Saudi
Arabia,1°-4478:76.7881-869091 4 3 large number were performed in
Kuwait.4>5777809295 pApnroximately 30% of studies involved univer-
sity students. Most correlate studies were conducted in both urban
and rural areas; a few studies were conducted on urban populations
only, while no study was based on rural populations only. More than
60 studies included both genders, while 25 included women only
and eight included men only.

In order to present the findings of the correlate studies in a struc-
tured way, we grouped them into three categories (1) studies on cor-
relates of overweight/obesity, (2) studies on behavioural correlates of
PA and sedentary behaviour, and (3) studies on behavioural correlates

of dietary behaviours.

3.1.1 | Correlates of overweight/obesity

There were 69 studies of correlates of overweight/obesity (see Table 1
for details). Most studies investigated only sociodemographic factors as
correlates of overweight/obesity, while a substantial number looked at
dietary behaviours, PA, and sedentary behaviour as correlates of
overweight/obesity. Some studies associated sleep duration, sleep dis-
turbance, media, and body image with overweight/obesity. The results
of Table 1 are discussed under the following headings: (a) PA and sed-
entary behaviour, (b) dietary behaviours (consumption behaviours), (c)
sociodemographic factors (such as gender, age, education, and marital
status), and (d) miscellaneous (such as sleeping behaviour, smoking,
and family history of obesity). Many studies addressed correlates of

more categories (eg, PA as well as sociodemographic factors).

PA and sedentary behaviour
The results indicated that people who were physically active showed
lower levels of BMI and waist circumference (WC) than people who

were less thSIca”y active.15,16,18—23,25,30,36,37,47—49,52,54,57,60,79 Two

studies found no significant association between PA and obesity.****
Personal barriers to PA, such as lack of interests, skills, and motiva-
tion, were experienced more by men with obesity than by others.>?
Women with obesity felt more embarrassed when exercising outdoors
than women who were non-obese.®® Many studies showed that

increased sedentary and physical inactivity behaviours were
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Records identified through database searching
(n =3489) PubMed 3253, PsycINFO 236

95 duplicates were removed

|

3394 records screened by title
twice (once by AB, once by ES,
RM, or YS). In case of
disagreement > next step

ll

2829 records were removed

In case of disagreement > next step

565 records screened by abstract twice
(once by AB, once by ES, RM, or YS),

216 records were removed

1

349 full-text articles assessed for
eligibility (AB and YB)

21 records were not

|

328 studies, full-text screening
(by AB and YB). Disagreement
was resolved by discussion
between AB, YB, RM, SK and
ES

retrievable”

Full-text articles excluded, with reasons

!

228 studies eligible

(n=100)
e Not a determinant or intervention (n=60)
e Not an empirical study (n=10)
e Not in Gulf countries (n=4)
e Does not discuss physical activity, dietary habits,
overweight/obesity or related behaviors (n=2)
e Pregnancy related (n=3)
e Review (n=17)

e Dissertation (n=4)

/ N\
86 studies on adults 142 studies not on
only (eligible for adults (different
the purpose of this paper)
study)
!

91 studies for data extraction (AB extracted

Reference all data of 84 correlate studies and the 7
tracking intervention studies. YS and YB checked the
(n=5) data extracted).

" Full texts of these articles were not found after searching in the Maastricht University library, in other
Dutch university libraries, via an international system of collaborating university libraries and mailing the

first authors.

FIGURE 1 Flow diagram of literature search

associated with high BM|.19:22:23:26,36:45,48,49,57,59.60.64 Transport inac-
tivity among men and sitting time among women were associated with
high BMI.%* With the exception of one study,®* the findings showed
quite consistently that all types of inactivity were correlates of
overweight/obesity.

Dietary behaviour

The findings suggested that there was an association between
unhealthy dietary habits and overweight/obesity. A positive correla-
tion was observed between caloric intake and BMI levels.'??22% Low
consumption of fruit and vegetable (FV), fibre, grains, and beans; high
consumption of fat; high fast food intake; high soft drinks consump-
tion; eating with friends; or eating out were the main eating behav-
jours that were associated with obesity.20'29'30'3"'37’54 However, in
one study, vegetable consumption was higher among participants with
obesity*® compared with their normal-weight counterparts. The asso-
ciations between skipping meals and obesity were not consis-
tent.27°87 Findings related to frequent unhealthy snacking and

obesity were inconsistent as well.3%°%7? The tradition of food

hospitality and other behaviours related to eating, such as eating due
to emotional states of stress, anger, and boredom, were correlated
with female obesity.?? Lack of basic nutritional knowledge about
healthy food and energy-dense food was one of the main factors asso-
ciated with overweight/obesity.>? People who ate breakfast at home
had significantly higher BMI levels compared with those who skipped

breakfast at home.?”4?

Sociodemographic factors

Fifty-two  studies investigated the association between

sociodemographic factors and overweight/obesity among adults. Most
studies showed that increased age was significantly associated with
overweight/obesity but that weight seemed to drop again after the
age of 50 or 60.508727475 \Whijle some studies showed that
women had a significantly higher prevalence of overweight/obesity
2132,35,5255,62.68757678 thars showed the

studies showed that
20,21,30,40,50,56,67-69 Whlle

compared with men,

19,29,36,39,41,42,44,53,59,70,73 Most

obesity was higher among married adults.

opposite.

some studies revealed that low income was associated with a high
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!

prevalence of obesity,22%%%%77 others stated the opposite.>¢*® The

majority of studies indicated that low educational level was associated

with a high prevalence of obesity15’21’30*33'38'56'67'69'71'73’77;

(Continued)
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25 cEZ CTE-SE ®E EF iE : two studies.3238
T 290 50833058 w"*F 2rf I
£ 6 385> 8w 25 508 o2
E 3 ifgesziif sy el
S 05 9o 88ITEF z 8 $3&®E Miscellaneous
(T [}
= F 3 = - ) . .
The remaining studies on overweight/obesity correlates addressed
o miscellaneous factors. Obesity was higher among those who had par-
= 9 . . . . . . . .
29 T < K ents or immediate relatives with obesity or lived with their par-
<5 ] S 9] .
§ ° 2 g g ents.203047:48.52.58.79 The results of several studies also suggest that
=g = = =
= O > > > .. . . . . . .
i=lE % £ ¢ g ¢ £ 0 living together with more relatives is associated with higher
Q> e ° ® 5 . . . .
Eﬁ 3 £ 3 £33 =3 weight.**¢877 The relation between smoking status and BMI/obesity
om .2 w (%} (%] (%]
was inconsistent between studies.?>’%74 Recent studies have also
° investigated sleep in relation to weight/obesity in the Gulf States.
A
§ 2z > > Obesity was significantly associated with sleep disturbances*® and
o == = = .
= 5 kst B short sleep duration. #1421
(7] T oo © ©
= = —
£ gs g 3
£ Py 2 2 .
= £ = £ 3.1.2 | Behavioural correlates of PA and sedentary
behaviour
= © w L
8§ = g %
§ ‘go + ® = E" There were 29 studies on correlates of PA; the majority involved
] S G . . .
2 § £ = £ _q§ £ sociodemographic factors (see Table 2). Most studies on PA showed
o oz g ©
5 §J§ | 2 E '§ 8 that women had lower PA levels than men.1¢:28:34:4546.48.73,81.84.89
o i .
i < Those who were older (40 y or more), married, less educated, unem-
X . . e
o zcg ,°§ ployed, and not physically active had longer mean sitting times than
[N = & -
32 £ = c = s younger ones.®88? However, one study showed that age was not a
P g™ EFE 0 . . . ..
@ £9 Sz wPsog significant correlate of physical inactivity.®** Another study showed
5 258 508 582c°3 .
8 Rl TEu = 8 TE“ =9z 38 '_E that women aged 45 to 64 years were more active than younger
S Se 2 E £533%2® . N, . .
£ gEL BEL 52 28eQ women.** While some studies indicated that higher educational and
o (o] > < . . . .
occupational status were associated with lower PA in the Gulf

2 . . -

=, N - N States,?>®! other studies showed the opposite.®284 Residing close to

@ N o~ N [s¢] . .

n n &N 5 < parks was related to higher levels of PA.2> Furthermore, being mar-
ried,2”>° working in the private sector, working two shifts, or having
only 1 day off during the week were associated with low

S8 5 5 PA.14238285 participants with more family members were physically

TN} ° ] . . . I
L o S ° less active.”® Social support and general self-efficacy were not signifi-
© = @ e} - ©
R s N s cantly associated with the level of PA.*#
[ © o <
<.£ 0o — — —
3.1.3 | Behavioural correlates of dietary behaviours
© £ < < The 15 studies on correlates of dietary behaviours were mostly on
(5] el o) o) . . .
< E S 35 sociodemographic factors; for details, see Table 3. The results are
discussed based on the kind of dietary behaviour, ie, (a) FV intake,
£ (b) fast food snacks and sugar intake, and (c) meal patterns and skip-
© .
> 8 z ping meals.
E 8 g 5
2 £ € 2
o (@] i} n .
FV intake
'§ = — '_jm Studies in general showed a low consumption of FV (less than five
@ m'\ w'\ . . .
2': © 5 ko) g g ) servings a day) in the Gulf region.2?316+90.9395 \Women consumed
9 falts) o] o . .
g sd %g _OCEJQ vegetables more frequently than men.®®> Men had a higher fruit
= . . .
< © & intake than women.®” The relation between level of nutritional

TABLE 2
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knowledge and FV consumption was inconsistent.2”?° High self-
efficacy was associated with high FV intake.?®?° Perceived benefits
such as weight maintenance, preventing disease, and feeling better
were significant correlates for increased FV consumption.’® Daily FV
intake increased with age and BMI but decreased with smoking and

physical inactivity.”®

Fast food snacks and sugar intake

Fast food intake and soft drinks consumption were higher among men
than women.8487:92 Another study indicated that most of the nurses
who worked shift duty ate more fast food and unhealthy snacks.?*

86,87

More women than men ate afternoon snacks, and women con-

sumed more of sugar-sweetened fruit drinks.2®

Meals patterns and skipping meals

Irregular and infrequent meals were the most common unhealthy eat-
ing habits of the participants.2? The elderly tended to eat traditional
foods such as fish and yoghurt more than did younger people.”®
Unhealthy habits such as fast food and soft drinks intake, low dairy
consumption, and sedentary lifestyle were higher among people who

skip breakfast.?”

3.2 | Intervention studies

Seven intervention studies were found?®"1°%; see Table 4. Three were

96.98,100 hne on men,”” and three on both genders.’”'lc’l’102

on women,
Four were conducted in Saudi Arabia,’”??"1°1 two in the Emirates,?®?®
and one in Kuwait.!°? The interventions evaluated in the studies are
heterogeneous with respect to the intervention's target group (eg, stu-
dents, people with overweight, and people with metabolic syndrome),
the duration and intensity of the intervention (interventions of a few
sessions to interventions lasting 10 mo), and whether the intervention
addressed dietary behaviours, PA, or both. Interventions also differed
on whether theoretical or behavioural strategies were used for devel-
opment and which theoretical and behavioural strategies were used,
if any (eg, implementation intentions, goal setting, and self-monitoring).
Regarding the design of the evaluation studies, the picture is also quite
heterogeneous; most studies lacked a control group or a baseline mea-
surement; time to follow-up was usually limited, but it varied consider-
ably (no follow-up to 1-y follow-up). Outcome measures also varied
considerably (eg, in several studies, the outcome was reduction in
weight and/or WC; in another, changes in dietary and exercise behav-
iour; and in one study, “motivation to engage in more physical activity
and healthier eating habits”). Most studies reported significant changes
in the reported outcome measures. However, these changes are diffi-
cult to interpret because of limitations in, for example, the design of
the study (eg, no control group), small sample size, high attrition rate,

or uncertain relevance of the outcome measure for weight loss.

4 | DISCUSSION

This systematic review aimed at identifying studies on correlates and
interventions for overweight/obesity or weight-related behaviours

among adults living in the Gulf States.

Most correlates of overweight/obesity identified in this review
involved sociodemographic factors. Whereas a limited number of die-
tary, PA, and sedentary behaviours were explored, some recent stud-
ies investigated the relation between sleeping behaviour and obesity.
The eligible correlate studies were all cross-sectional except for
one.r Only a few behavioural correlate studies applied theoretical
models of behaviour change or some of those models' constructs
(eg, self-efficacy, attitude, barriers, social norms, and knowledge).
Sociocognitive  or  environmental factors associated with
overweight/obesity have hardly been investigated in the Gulf States.

Findings showed that PA, sedentary behaviour, dietary behav-
iours, and sociodemographic factors were the main correlates of
overweight/obesity among adults in the Gulf States. The Gulf States
share an obesogenic environment, with a rapid nutritional transition
from traditional healthy foods and a high level of PA to large quantities
of unhealthy energy-dense foods combined with a sedentary lifestyle
and minimal PA. Clustering of unhealthy behaviours was sometimes
found in these studies. Low PA and increased sedentary behaviours
were associated with increased food consumption and higher BMI.
Eating behaviours associated with obesity included low FV intake,
high consumption of fat, high fast food intake, high soft drinks con-
sumption, and eating with friends or eating out. In general, these
results on the behaviours related to overweight and obesity are con-
sistent with previous reviews in the rest of the world.10%104

Most identified studies on sociodemographic correlates of
overweight/obesity revealed that increased age, being married, low
education, urban residence, and unemployment were correlates of
overweight/obesity. Married couples are physically less active than
singles, and they are likely to eat together, which may encourage the
increased consumption of food. These findings are similar to other
reviews reported elsewhere.10%105:10¢

There were a few studies that indicated the association between
obesity and short sleep duration.***?4! Some more recent studies
showed that lack of high-quality sleep is related to higher weight indi-
ces.2077109 Thjs finding is consistent with relatively recent evidence
that shows that short sleep duration has a direct effect and an indirect
effect (via behaviour) on Weight.107 Short sleep duration is related to
metabolic changes leading to weight gain (direct effect) and to behav-
ioural changes such as higher caloric food intake and less PA (indirect
effect). Such studies in the Gulf States were conducted relatively
recently, and more in-depth investigation is needed in this area.

Sociodemographic factors were the most often reported factors
associated with PA behaviours. Being female and being older were
associated with low PA. Compared with men, women with obesity
are more uncomfortable exercising around others because of cultural
sensitivities. Extremely hot weather, sand storms, urbanized environ-
ment, and passive transport opportunities were sometimes mentioned
as barriers to being physically active.262%7°8187 Dye to the very high
temperatures, there is a lack of green walkable trails and parks in gen-
eral, representing an absence of natural environmental cues to engage
in active transport. Such sociocognitive and environmental determi-
nants of weight-related behaviours may differ substantially from
those in North America, Europe, or Oceania. This makes it even more
important to execute determinant studies in the Gulf States in order to

provide specific and relevant factors for intervention.
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Correlates  of  dietary  behaviours  included mainly
sociodemographic factors and sometimes sociocognitive factors. High
self-efficacy and knowledge were associated with high FV intake.
Socializing was shown to be a major correlate of the high consumption
of unhealthy diets in the Gulf States. People tend to gather together
and eat food that is very high in calories, mainly carbohydrates
and fat.’

So in general, the reviewed correlate studies showed that the cor-
relates of overweight/obesity, physical (in)activity, and dietary behav-
iours do not seem to be very different from correlates found in
Western countries. However, it should be noted that differences
between the Gulf States and Western cultures are especially likely
to relate to the sociocognitive, cultural, and environmental correlates
of dietary behaviours and PA. Environmental determinants of
weight-related behaviours, such as infrastructure, weather, urbanized
environment, and passive transport opportunities, were rarely investi-
gated but sometimes came up in studies as barriers to PA 2528708187
Sociocognitive and cultural correlates of dietary behaviours and PA
were also rarely investigated. However, some of the identified studies
report on factors such as the consumption of traditional foods that are
high in calories or the tradition of food hospitality that prescribes the
host to offer far too much food to guests, which they have to eat in
order to avoid being impolite.?2 Another study reports on norms and
traditions as barriers to PA for females.®! Such factors are probably
more typical for the Gulf region.

96102 seem to have been evaluated,

Only seven interventions
ranging from interventions focusing on diet alone, to an intervention
using behavioural therapy, to a health education weight-loss interven-
tion programme. The studies suggest that these interventions pro-
duced some improvement in energy balance-related behaviours and
weight status. Although the prevalence of overweight/obesity in the
Gulf States is among the highest in the world, relevant interventions
were scarce. Most of the interventions were not theory based and
were often directed at populations with overweight and obesity. No
intervention was found for the general population. The studies and
findings were too limited and diverse to draw clear conclusions on
what kind of intervention would be most suitable for adults living in
the Gulf States. However, also in the Gulf States, intensive lifestyle
interventions using behavioural strategies seemed promising,1°10?
as seems to be the case in the rest of the world.?1%11?

The results of this systematic review indicate that observational
research on correlates of weight-related behaviours in the Gulf States
is underdeveloped despite the seriousness of the issue. There is a
need to establish well-designed, theory-based studies on behavioural
and environmental determinants for dietary and PA behaviours in
the region in order to inform and develop health promotion interven-
tions that target these weight-related behaviours. Interventionists in
the Gulf States cannot rely on empirical results from studies that have
been executed in other regions, as the relevant factors are likely to dif-
fer. Longitudinal studies will be more effective in investigating these
correlates as causal effects.

Furthermore, the stage of life may be important; eg, opportunities
to be physically active may decline as people get older. Therefore,
there is a demand for interventions that employ a sustained lifestyle

approach, which integrates knowledge and the promotion of personal

opportunities in order to adapt behaviours that facilitate the mainte-
nance of energy balance.'*? Applying theoretical frameworks may
increase the effectiveness of developing interventions and potentially
help in producing data that can be evaluated in more efficient and

12 1t is essential that future interventions and related

effective ways.
research apply systematic approaches in the design, implementation,
and long-term evaluation of interventions.

Many reviews investigated these topics in Western countries.
However, our systematic review is the first to explore these topics
in the Gulf region. Previous reviews were more focused and specific,
whereas ours took a broader and more comprehensive approach com-
bining both correlates and interventions. Reversed causality between
associated variables could possibly have biased the results due to
the cross-sectional designs in almost all of the studies reviewed. For
example, it is hard to determine whether PA affects BMI or vice versa.
All data were self-reported, except for BMI in some studies, and were
subject to reporting bias. Another limitation is the consistent use of
questionnaires for data collection, which may be subject to recall
and estimation bias. Despite the fact that there was no language
restriction, all of the studies were published in English; it is possible
that publications in other languages were not found due to the data-
bases used.

5 | CONCLUSION

Available evidence shows that the most important and consistent cor-
relates of overweight/obesity in the Gulf States are physical inactivity,
low FV intake, high consumption of fat, high fast food intake, and high
soft drinks consumption. Research on determinants of weight-related
behaviours in the Gulf States is scarce. Evidence-based and theory-
driven behavioural interventions for healthy populations are not avail-
able. Establishing theory-based studies on behavioural determinants
of dietary and PA behaviours in the region is essential. Based on the
outcomes of such studies, evidence-based health promotion interven-
tions that target these weight-related behaviours can be designed.
More and more, the requirement for such interventions will be that
they promote not only healthy diets and activities but also diets and

physical activities that are sustainable.**®
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