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Abstract

Purpose Psychosocial stress is associated with obesity in some populations, but it is unclear whether the association is
related to migration. This study explored associations between psychosocial stress and obesity among Ghanaian migrants
in Europe and non-migrant Ghanaians in Ghana.

Methods Cross-sectional data from the RODAM study were used, including 5898 Ghanaians residing in Germany, the
UK, the Netherlands, rural Ghana, and urban Ghana. Perceived discrimination, negative life events and stress at work or at
home were examined in relation to body mass index (BMI) and waist circumference (WC). Linear regression analyses were
performed separately for migrants and non-migrants stratified by sex.

Results Perceived discrimination was not associated with BMI and WC in both migrants and non-migrants. However, nega-
tive life events were positively associated with BMI ($=0.78, 95% CI 0.34-1.22) and WC ($=1.96, 95% CI 0.79-3.12)
among male Ghanaian migrants. Similarly, stress at work or at home was positively associated with BMI (#=0.28, 95%
CI 0.00-0.56) and WC (#=0.84, 95% CI 0.05-1.63) among male Ghanaian migrants. Among non-migrant Ghanaians, in
contrast, stress at work or at home was inversely associated with BMI and WC in both males (f = —0.66, 95% CI —1.03
to —0.28; f=—1.71 95% CI —2.69 to — 0.73, respectively) and females (f = —0.81, 95% CI —1.20 to —0.42; f = — 1.46,
95% CI —2.30 to —0.61, respectively).

Conclusions Negative life events and stress at work or at home are associated with increased body weight among male
Ghanaians in European settings, whereas stress at work or at home is associated with reduced body weight among Ghana-
ians in Ghana. More work is needed to understand the underlying factors driving these differential associations to assist
prevention efforts.
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Introduction

Over the past 40 years, the number of obese people has
grown exponentially, surpassing the number of under-
weight people in the world [1]. This shows the extent to
which obesity has become a global concern, and empha-
sizes the importance of understanding its underlying causes
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and identifying at-risk populations to limit its health-related
complications. In Europe, migrant and ethnic minority popu-
lations have been shown to suffer more from obesity and
its consequences such as type 2 diabetes than the general
European populations [2, 3]. Sub-Saharan African (SSA)
migrants, one of the most rapidly increasing migrant com-
munities in Europe, are among the most affected by both
obesity and type 2 diabetes [4-9]. However, understanding
the role of migration on obesity rates among SSA migrants
requires comparing migrants with the population of their
country of origin [10]. The RODAM study did this by per-
forming a cross-sectional analysis of Ghanaians living in
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Europe (the Netherlands, Germany, and UK) and Ghana
[5]. Results revealed that both female and male Ghanaian
migrants in Europe were significantly more obese than non-
migrants in Ghana [5].

While the specific ways in which migration affect obe-
sity remain unclear, current studies point towards a complex
interplay of factors influencing energy intake and expendi-
ture [2, 7, 11]. In migrant populations, whose genetic pro-
files are similar to their non-migrant peers, a literature
review by Misra and Ganda concluded that the contextual
changes due to migration, combined with their cultural
and socioeconomic background, can change their lifestyle
and introduce stress, which may contribute to obesity [2].
Indeed, upon migration, migrants are exposed to a high num-
ber of new psychosocial stressors. A qualitative study of
Ghanaian migrants in the Netherlands showed that they were
affected by economic and social pressures from their home-
land, which were associated with high levels of perceived
stress [12]. Furthermore, these migrants cited “adapting to
Dutch society” as a source of stress and health problems
[12]. Migrants face barriers such as financial issues with
debts and taxes, insecurity, and job stressors, which can all
lead to stress [13, 14]. Further recurrent psychosocial stress-
ors among migrants in Europe have been attributed to racial
discrimination and lack of social support [8, 15]. Consider-
ing that stress has been identified as a risk factor for obe-
sity [2, 7, 11], the change in environmental stressors could
potentially explain the high rates of obesity within migrant
populations. This relationship between psychosocial stress
and health outcomes among migrants may differ compared
with the population of their country of origin who did not
migrate, since both groups are exposed to different contexts.
However, associations between stress and obesity may also
differ within the migrant population, considering that the
structural, socioeconomic background and cultural factors
are dynamic, intersecting processes, which work together
with other factors, in particular gender, to shape migrant
experiences [16]. Therefore, this study aimed to examine the
associations between stress and obesity across settings and
genders, among Ghanaian migrants in Europe compared to
non-migrants in Ghana.

For the purpose of this study, stress is defined as the result
of an imbalance between an individual’s environmental
demands, or “stressors”, and their available resources to
cope with these demands [17-19]. In the case where stress-
ors exceed a person’s coping resources, stress is perceived
by the individual, which activates a stress response that
may later lead to a distressed condition such as depression
[17-20]. From a physiological viewpoint, the stress response
involves the release of glucocorticoids from the hypothala-
mus, which are ultimately able to alter both appetite regula-
tion and metabolism thus leading to weight gain [21-25].
Additionally, stress has been shown to increase preference

@ Springer

for energy-dense foods while decreasing physical activ-
ity, leading to increased body weight, and, subsequently,
increased prevalence of overweight and obesity [26—28].
Despite this physiological evidence, epidemiological stud-
ies examining the relationship between stress and obesity
have not produced consistent results [29]. A meta-analysis
of 14 cohort studies from around the world revealed that,
although higher stress did generally promote weight gain,
69% of analyses showed no association between stress and
adiposity [29]. However, this meta-analysis was limited by
the lack of a consistent measure of stress: different stress-
related measures, from job dissatisfaction and caregiver
stress to negative life changes, were used in each study [29].
This variance can be partly explained by the fact that stress
is an intricate concept which is difficult to define objectively,
as it is directly linked to very different stressors such as job
stress, negative life events, or discrimination, but also coping
resources and distressed reactions elicited such as depression
[30]. However, this also means that restricting stress to only
one of its aspects, as done in many studies of the meta-anal-
ysis, may conceal some of its effects on health. Additionally,
the findings were further complicated by the different popu-
lations examined in each study, for whom stress may not be
experienced in the same ways [30]. Indeed, as explained
previously, contextual differences between populations may
entail different environmental stressors and interactions with
these stressors, which could potentially lead to differential
associations of stress and obesity. Therefore, the inconsist-
ent results of the meta-analysis highlight the importance of
using multiple stress measures and exploring associations
across settings when different contexts are involved.

This study focused on psychosocial stress including per-
ceived discrimination, negative life events, and perceived
stress at home or at work to explore their associations with
obesity among Ghanaian migrants in Europe and non-
migrants in Ghana. Two research questions in particular
were addressed:

1. Are psychosocial stress factors associated with obesity
in Ghanaian migrants and their non-migrant peers?

2. Does the association of psychosocial stress factors with
obesity in Ghanaian migrants differ from their non-
migrant peers?

Methods
Study population

The Research on Obesity and Diabetes among African
Migrants (RODAM) study data were used for this study. Full
details of the study aims, design and methods have been pub-
lished previously [5, 7]. In brief, RODAM is a multi-centre
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cross-sectional study, which was performed between 2012
and 2015 with the aim of uncovering the causes of high obe-
sity and type 2 diabetes prevalence among SSA migrants in
Europe. The sample consists of Ghanaian adults between the
ages of 25 and 70-year-old, residing in five different loca-
tions: rural and urban Ghana (Ashanti region), Germany
(Berlin), UK (London), and the Netherlands (Amsterdam).
Recruitment strategies differed slightly per location, due to
differences in population registration systems. In Ghana, a
random sampling procedure was used to select 15 rural cen-
sus enumeration areas and two cities in the Ashanti region.
Team members then organized local mini-clinics to collect
data within the communities. In Berlin and London, indi-
viduals were randomly drawn from member lists of Ghana-
ian churches and organizations. In Amsterdam, Ghanaian
individuals were identified and randomly selected from the
Amsterdam Municipal Health register. In all European sites,
selected individuals received written invitations. The partici-
pation rates differed across locations: 76% in rural Ghana,
74% in urban Ghana, 68% in Berlin, 75% in London, and
53% in Amsterdam. Before implementation, the project was
approved by ethics committees in all sites and all partici-
pants gave written consent.

Data were collected through a physical examination
and a structured questionnaire administrated via interview,
paper, or digitally, based on the preference of the participant.
Interviewers had a Ghanaian background, received specific
training, and were instructed to conduct interviews in the
preferred language of the participant. The questionnaire
contained information on demographics, migration history,
socioeconomic status, health status, and a psychosocial sec-
tion including subparts for “recent well-being (depression)”,
“perceived discrimination”, “recent experiences (negative
life events)”, and “perceived psychological stress at work
or at home”. The physical examination assessed a series
of anthropometric measurements performed twice on each
participant by the same examiner. Weight was measured to
the nearest 0.1 kg and height to the nearest 0.1 cm. BMI
calculation was based on weight (kg) divided by squared
height (m?). Waist circumference (WC) was measured twice
in centimetres (via measuring tape) and the average of both
measurements was reported. Data collection methods were
identical in all locations, using validated devices according
to standard operating procedures.

Dependent variables

The dependent variables of this study were BMI and WC.
BMI was chosen for being the most commonly used indica-
tor of adiposity and thus easily comparable to other studies,
while WC is thought to be more strongly associated with
health risks in SSA populations [29, 31]. Obesity in terms of
BMI was defined as per WHO standards as a BMI > 30 kg/

m? [32]. Abdominal obesity was categorized according to
WHO cutoffs for substantially elevated risks: waist circum-
ference > 88 cm in women and > 102 cm in men [32].

Independent variables

In this study, the independent variables were psychosocial
stress factors that assessed perceived discrimination, per-
ceived stress at work or at home, and negative life events.

Perceived discrimination

Perceived everyday discrimination, which refers to routinely
experienced and often subtle instances of unfair treatment,
was measured using an adapted version of the Everyday Dis-
crimination Scale (EDS) [33, 34] (Appendix 1). This 9-item
scale asked participants to rate the frequency with which
they experience daily mistreatment, such as being treated
with less courtesy or less respect, receiving poorer service
than other people or being called names or insulted. Partici-
pants could rate each of the nine items from “never” = 1 to
“very often” = 5, and scores were summed and averaged to
obtain a final score of 1-5, with five indicating very frequent
perceived discrimination. The EDS, which is one of the most
commonly used self-reported discrimination scales [35], has
consistently demonstrated high reliability across a variety
of ethnicities [36, 37], including African migrants in the
Netherlands [38].

Perceived stress at work or at home

Perceived stress at work or at home was defined as “feel-
ing irritable, filled with anxiety, or as having sleeping dif-
ficulties as a result of conditions at work or at home”, and
was measured by a psychological stress scale created by the
INTERHEART study [30] (Appendix 2). Participants were
asked two questions, about stress prevalence at work and at
home, and could answer “never”, “some periods”, “several
periods”, or “constantly”. Both answers were then combined
into a general score, graded into four categories: never expe-
rienced stress, experienced some periods of stress at home
or at work, experienced several periods of stress at home
or at work, and experienced permanent stress at home or at
work [30].

Negative life events

To measure the presence of major negative life events that
could cause acute stress to an individual, the widely-used
and well-validated List of Threatening Experiences (LTE)
was applied [39, 40]. This list typically asks participants
whether they have, in the past 12 months, experienced any of
a series of 12 unpleasant events, although a slightly-altered
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version consisting of nine items was used in RODAM for
clarity purposes (Appendix 3). Subjects were dichotomized
into “no negative life events” (coded as 0) and “one or more
event” (coded as 1) and participants in the second category
were expected to have higher levels of stress.

Covariates

Covariates assessed were sex, age, socioeconomic sta-
tus (education), marital status, depressive symptoms, and
migration-related factors (migration generation, length of
stay in Europe in years, cultural orientation). Education had
four levels, ranging from “never been to school or elemen-
tary schooling only” to “higher vocational schooling or
university”. Marital status contained two categories, sub-
jects being either “married/in a registered partnership” or
“not married”. Depressive symptoms were assessed using
the standard, well-validated, and self-administered Patient
Health Questionnaire (PHQ-9) [41]. A cutoff of > 10 points
was used to identify significant depressive symptoms; this
threshold is considered optimal in terms of sensitivity and
specificity, and represents moderate depression [41]. Migra-
tion generation, length of stay and cultural orientation were
assessed for Ghanaian migrants only. Migration generation
was defined based on country of birth, with first-generation
migrants born in Ghana and second-generation migrants
born in Europe from Ghanaian parents. Cultural orientation
was measured using an adapted version of the Psychological
Acculturation Scale (PAS) developed by Tropp et al. [42].
Specifically, migrants were asked to rate their agreement
with ten statements regarding their attachment to British,
Dutch, and German culture on a 5-point Likert scale in the
three European countries. Results were then averaged and
categorized into “less acculturation” and “more accultura-
tion”. Length of stay was defined as the number of years
lived in Europe, at the time of data collection. Both variables
were adjusted for due to evidence suggesting that they influ-
ence mental health [43-45].

Statistical analysis

Baseline statistics were reported as either the mean and stand-
ard deviation (mean + SD) or median and interquartile range
[median (IQR) for continuous variables, depending on skew-
ness; count and percentage (n (%)] were used for categorical
variables. Tests were carried out separately for migrants and
non-migrants. To compare both populations, the ¢ test and
independent samples median test were used, for mean values
and medians, respectively. Interactions between sex and psy-
chosocial stress (sex*psychosocial stress factor) as well as site
(Europe or Ghana) and psychosocial stress (site*psychosocial
stress factor) were assessed in linear regression models for
both BMI and WC. Since they were significant, associations
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between psychosocial stress factors (perceived discrimination,
stress at work and at home, negative life events) and obesity
(BMI and WC) were presented by sex and site. Furthermore,
for each analysis performed, participants with missing data for
any of the variables included were excluded from the analysis.
The number of missing values was very low for sex, age, BMI
and WC (<2% in Europe and Ghana).

Associations between psychosocial stress factors and obe-
sity (BMI and WC) were determined by linear regression
models, which were used separately for each psychosocial
stress measure in relation to BMI and then in relation to
WC. Model 1 consisted of the psychosocial stress measure
in question, with adjustment for age. Model 2 was further
adjusted for educational level as a potential confounder.
Additionally, we adjusted for depressive symptoms in model
3, as a potential intermediate factor. Model 4 was only appli-
cable to migrants, and further adjusted for migration genera-
tion, and length of stay in Europe in years. In all models,
perceived discrimination and stress at home or at work were
treated as continuous variables, with a score from 1 (never
experienced discrimination) to 5 (very frequently perceived
discrimination) for the former and 1 (never experienced
stress) to 4 (permanent stress at work/home) for the latter.
Results were described as unstandardized f-coefficients with
corresponding 95% confidence intervals and p values. All
p values were considered significant at the 0.05 level. All
analyses were carried out using SPSS 24.0 for Mac.

Results
General study population characteristics

A total of 3332 Ghanaians in Europe and 2566 Ghanaians in
Ghana were included in this analysis. Their general character-
istics are reported in Table 1, by sex and place of residence.
Overall, 41.3% (n=1377) of the migrant group and 33.2%
(n=2852) of the non-migrant group were males. Among
males, the mean age was 46.4 years for the migrant popula-
tion, and 47.5 years for the non-migrants. Among females,
the mean age was 45.2 years for migrants, and 46.2 years
for non-migrants. Migrants were more highly educated than
non-migrants, with 21.9% of male migrants having achieved
the highest level of education compared with 7.9% of non-
migrants (p <0.001), and 12.1% of female migrants com-
pared with 2.4% of non-migrants (p <0.001). Contrarily, a
lower number of migrants were married or in a registered
partnership compared to non-migrants, for both males (46.2%
versus 69.2%; p <0.001) and females (34.5% versus 51.0%;
p <0.001). Most of the Ghanaians in Europe were first-gen-
eration migrants (97.9% for males and 96.4% for females)
and had migrated 17.1 years ago on average for males and
17.4 for females. Observed levels of acculturation were high,



Social Psychiatry and Psychiatric Epidemiology (2020) 55:45-56 49
Table 1 General study population characteristics
Males (n=2229) Females (n=3669)
Migrants (n=1377) Non- p value Migrants (n=1955) Non- p value
migrants migrants
(n=2852) (n=1714)

Age (years), mean+ SD 46.4+11.3 475+134 0.041 452+10.8 46.2+12.6 0.010

Education, n (%) <0.001 <0.001
1 (lowest) 165 (13.0) 270 (33.7) 487 (27.6) 957 (58.4)

2 498 (39.3) 329 (41.0) 639 (36.2) 536 (32.7)
3 327 (25.8) 140 (17.5) 426 (24.1) 107 (6.5)
4 (highest) 278 (21.9) 63 (7.9) 213 (12.1) 40 (2.4)

Marital status, n (%) <0.001 <0.001
Not married 665 (53.8) 247 (30.8) 1134 (65.5) 800 (49.0)
Married/registered partnership 570 (46.2) 555 (69.2) 596 (34.5) 834 (51.0)

Migration generation, n (%) - -

First 1233 (97.9) - 1705 (96.4) -
Second 26 (2.1) - 63 (3.6) -

Length of stay in Europe (years), mean +SD 17.1+9.7 - - 17.4+9.4 - -

Cultural orientation - -
Less acculturated 273 (22.8) - 427 (25.4) -

More acculturated 922 (77.2) - 1252 (74.6) -

Significant depressive symptoms, n (%) 76 (6.3) 3514.4) 0.072 139(8.2) 95 (5.8) 0.008

BMI (kg/m?), mean +SD 26.9+39 224+3.8 <0.001 30.1x5.2 262+5.6 <0.001

Obesity > 30 kg/m?, n (%) 253 (18.4) 33 (3.9 <0.001 930 (47.8) 401 23.4) <0.001

Waist circumference (cm), mean + SD 92.2+11.1 80.7+10.2 <0.001 95.1x+12.5 88.3+12.2 <0.001

Abdominal obesity > 88 cm (women), > 102 (men), 224 (16.4) 20 (2.3) <0.001 1381 (71.0) 813 (47.5) <0.001
n (%)

Perceived discrimination, mean + SD 2.0+0.8 1.3+04 <0.001 1.8+0.8 1.3+0.5 <0.001

Perceived stress at work/home, n (%) <0.001 <0.001
Never 602 (49.6) 243 (30.6) 823 (48.1) 462 (28.3)
Some periods 464 (38.3) 432 (54.3) 609 (35.6) 897 (55.0)
Several periods 102 (8.4) 105 (13.2) 209 (12.2) 247 (15.2)
Permanent 45 (3.7) 15(1.9) 69 (4.0) 24 (1.5)

Any negative life events over the last 12 months, n (%) 726 (59.6) 555(69.8) <0.001 1001 (58.3) 1109 (68.0) <0.001

SD standard deviation

with 77.2% of males and 74.6% of females reporting higher
levels of acculturation. A similar number of migrant and non-
migrant males were affected by depressive symptoms (6.3%
versus 4.4%; p=0.072). Among females, this number was
higher in migrants than in non-migrants (8.2% versus 5.8%;
p=0.008). In terms of body indices, the BMI of migrants was
on average 26.9 kg/m? for males and 30.1 kg/m? for females,
which is significantly higher (p <0.001) than the BMI of non-
migrants, which was 22.4 kg/m? for males and 26.2 kg/m? for
females. A significantly greater proportion of migrants was
obese compared with their non-migrant counterparts, for both
males (18.4% versus 3.9%; p <0.001) and females (47.8%
versus 23.4%, respectively; p <0.001). These results were
consistent with abdominal obesity: the average waist circum-
ference of migrants (92.2 cm for males and 95.1 for females)

was significantly higher (p <0.001) than non-migrants (80.7
for males and 88.3 for females), as was the proportion of
migrants with abdominal obesity (16.4% for males and 71.0%
for females) compared to non-migrants (2.3% for males and
47.5% for females).

Psychosocial stress measures and obesity

Associations of each psychosocial stress factor with BMI and
WC are reported in Table 2, by place of residence and sex.

Perceived discrimination

Ghanaian migrants reported more perceived discrimination
than non-migrants. However, no significant association was
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found between perceived discrimination and BMI or WC,
even after further adjusting for other factors.

Perceived stress at work or at home

Male and female migrants reported higher rates of perma-
nent stress (3.7% versus 1.9% for males and 4.0% versus
1.5% for females; p <0.001) and absence of stressful peri-
ods (3.7% versus 1.9% for males and 4.0% versus 1.5% for
females; p <0.001) at work or at home over the last year,
while more non-migrants reported having felt some (54.3%
versus 38.3% for males and 55.0% versus 35.6% for females;
p<0.001) or several periods of stress at work or at home
(13.2% versus 8.4% for males and 15.2% versus 12.2% for
females; p <0.001). Among migrant females, no associa-
tion between stress at work or at home and BMI or WC was
found, even after adjusting for other factors. Among migrant
males, a weak positive association of stress at work or at
home with BMI was observed in model 2 (f=0.28, 95%
CI 0.00-0.56) and with WC in model 4 (§=0.84, 95% CI
0.05-1.63). However, these differences disappeared after
further adjustment for other factors. Among non-migrants,
an increase in stress frequency at work or at home was asso-
ciated with a significant decrease in BMI and WC for both
males (f = —0.66,95% CI —1.03to —0.28; f=—1.7195%
CI —2.69 to —0.73, respectively) and females (f = —0.81,
95% CI —1.20 to —0.42; = —1.46, 95% CI —2.30 to
—0.61, respectively) even after adjusting for other factors.

Negative life events

Although a high percentage of non-migrants and migrants
had experienced one or more negative life events within the
past 12 months, the percentage was significantly higher in
non-migrant males (69.8% versus 59.6%; p <0.001) and
females (68.0% versus 58.3%; p <0.001), compared with
their migrant counterparts. However, negative life events
were associated with BMI and WC among migrant males
only, for whom the presence of a past negative event was
associated with an increase in both BMI and WC ($=0.78,
95% CI10.34-1.22; f=1.96 95% CI1 0.79-3.12, respectively).
Among non-migrants and female migrants, negative life
events were not significantly associated with BMI nor WC.

Discussion
Key findings
This study investigated associations between psychosocial
stressors and BMI and WC in Ghanaian populations living

in different contexts. Results differed based on stress fac-
tor, sex, and place of residence. Both the presence of one

or more negative life event and stress at work or at home
were positively associated with WC among male Ghanaian
migrants in Europe. In contrast, stress at work or at home
was negatively associated with BMI and WC in both female
and male non-migrant Ghanaians. Other psychosocial stress
factors revealed no significant associations.

Interpretation of key findings

In this study, we found that certain psychosocial stress fac-
tors were associated with BMI and WC in both migrant and
non-migrant populations. However, the direction of the asso-
ciations differed between migrant and non-migrant Ghana-
ians. Significant positive associations between negative life
events as well as stress at work or at home and BMI and
WC were found among Ghanaian migrant males. Among
non-migrant Ghanaian males and females, however, stress
at work and at home was negatively associated with BMI
and WC. No associations were found in relation to perceived
discrimination. Such variations in the associations of psy-
chosocial stress factors with obesity could be expected, as
the concept of stress includes many factors, which may be
relevant or not, depending on the experiences of the popu-
lation studied [30]. In fact, previous epidemiological stud-
ies, which examined factors such as job stress, childhood
adversity, and caregiver stress, similarly found inconsistent
associations of the stress variables with obesity [29].

Of the three psychosocial stress factors used in this study,
negative life events were the most consistently associated
with BMI and WC among male Ghanaian migrants. Despite
a larger percentage of non-migrants having experienced one
or more negative life event(s) within the past year, the asso-
ciation between negative life events and BMI and WC was
observed in male migrants only. The explanations for these
differential associations are unclear but may relate to fac-
tors such as perceived stress following the event, and behav-
ioural response to the event. Firstly, it is possible that the
degree of stress perceived following a negative life event is
higher among migrants, who have added social and finan-
cial obligations to their family and friends back in Ghana
[12]. For them, negative events such as unemployment or
major illness may lead to concerns about fulfilling home-
land obligations, as explained by Ghanaian migrants with
hypertension in the Netherlands [12], and therefore increase
the level of stress perceived following the event compared
to non-migrants. This could in turn trigger a stronger physi-
ological stress response, leading to weight change [21-25].
Perceived stress may also be higher among migrants due
to personal frustrations following job or economic nega-
tive events. Indeed, migrants being on average more highly
educated, may have higher job expectations and therefore
increased stress and frustration when things go wrong. This
is especially relevant in the context of Ghanaian migration
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to Europe, where “de-skilling” occurs regularly [46], lead-
ing to imbalances between expectations and reality that add
stress to the migrant burden [47]. Secondly, it is possible that
the European environment changes migrants’ behavioural
response to a negative life event stressor in such a way that
obesity is favoured. Indeed, life events are often coped with
by avoiding the problem, through unhealthy behavioural
responses such as drinking, eating, or smoking more [48,
49]. Considering that smoking prevalence and alcohol con-
sumption are significantly higher in Ghanaian migrants in
Europe than in non-migrant Ghanaians in Ghana, as well
as intake of unhealthy westernised foods [50], it is likely
that a higher number of migrants respond to stressful life
events by adopting aforementioned obesity-related behav-
iours. This holds particularly true for long-term migrants,
seeing that acculturation and resulting dietary changes are
processes, which occur over time. Although we controlled
for acculturation in model 4, the cultural orientation measure
available focussed on the psychological aspects of accul-
turation rather than behavioural tendencies. Therefore, to
assess whether behavioural responses to stress are indeed
responsible for differential associations between negative life
events and BMI and WC among migrants and non-migrants,
future studies should consider including a measure of health-
related coping behaviours. One such example is the Self-
Regulatory Coping Behaviors (SRCB) index used by Mezuk
et al. which evaluates smoking, alcohol intake, dietary habits
and exercise following a stressful event [51].

In terms of sex variations, the stronger associations of a
psychosocial stress factor with obesity observed in migrant
males compared to females were consistent with literature
[29, 52]. While the reasons behind these sex variations
remain unclear, different hormonal responses to stressful
situations are suggested to be involved [53-55]. Indeed,
men have been shown to respond to stressful situations with
an increased glucocorticoid response compared to women,
even when the reported subjective stress was identical [53].
Therefore, male Ghanaian migrants who reported the same
stressful life events as females may actually have been
exposed to higher glucocorticoid levels, which are known
to promote energy storage as fat, affect food reward value
typically increasing appetite, and have been associated
with increased likelihoods of obesity [25, 26, 56]. Another
hypothesis relates to the differential experiences male and
female migrants may have in the host country, due to the
intersection of their social identities and roles. Although
both genders migrate to Europe primarily for work motives,
many more Ghanaian females than males migrate for family
reunion [57], and may therefore not have as much financial
pressure as males migrating purely for economic reasons.
Furthermore, Ghanaian gender norms place high expecta-
tions on men as the financial providers for the family [58].
Male migrants may thus have higher level of pre-existing
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socially dictated responsibilities, which, when combined
with negative life events, could lead to added stress and thus
more weight gain compared to females.

In the case of perceived discrimination, no associa-
tions with BMI and WC were found among Ghanaians in
Europe or Ghana. These results are consistent with studies
of migrants in The Netherlands, which found no evidence for
an association between discrimination and obesity among
Ghanaians, although other ethnic groups showed significant
positive associations [59, 60]. A potential explanation for the
lack of association between discrimination and obesity is the
strong social support and intragroup cohesion demonstrated
by Ghanaians at home as well as in the Netherlands and
the UK [13, 61], traits which have previously been found to
attenuate associations between discrimination and ill health
[62]. It is therefore possible that Ghanaians’ strong commu-
nity orientation acts as a buffer against the negative conse-
quences of discrimination on health [60].

Stress at home or at work was weakly associated with an
increase in BMI and WC in the male migrant population
and strongly associated with a decrease in BMI and WC
in the non-migrant population. These differences between
populations are representative of previous literature focusing
on stress at work, which show inconsistent positive associa-
tions between stress and BMI and WC [28, 30, 63, 64]. In
a literature review of 10 cross-sectional studies, the authors
found no support for an association between psychological
workload and body weight or fat distribution [63]. Similarly,
a cross-sectional study of female and male Finnish public
sector workers examining higher job strain, lower job con-
trol, and higher effort-reward imbalance found only weak
positive associations with BMI [28]. In contrast with these
findings, a longitudinal study of the Whitehall II cohort of
London-based workers showed that greater exposure to work
stress over 19 years was linked to a significantly higher like-
lihood of general and abdominal obesity [64]. For Ghanaian
migrants, who have recurrently reported working and living
conditions as stressors [14], a longitudinal study such as the
one performed with the Whitehall cohort may therefore be
required to uncover consistent associations between stress at
home or at work and general or abdominal obesity.

More striking are the strong negative associations
between stress at home and at work and BMI and WC
reported among the non-migrant Ghanaian population. Such
negative tendencies were apparent with all three stress fac-
tors, but so far not significant. Although unexpected, these
results are congruent with findings from a study performed
in Ghana, which investigated relations between diet, stress,
and chronic diseases, and concluded that more anxious
males had, on average, lower body fat [65]. A similar inverse
trend in Ghana compared to high-income countries has been
observed previously, between socioeconomic position and
obesity [66]. In high-income countries, lower socioeconomic
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position is associated with higher obesity, while in some low
and middle-income countries such as Ghana, lower socio-
economic position is linked to lower obesity levels [66, 67].
This is explained by wealthier people adopting unhealthy
Western diets and exercising less, while individuals with a
lower socioeconomic position do not have access to the same
food choices [66, 67]. In fact, some non-migrant Ghanaians
suffer from food insecurity, which has been shown to signifi-
cantly augment their perceived psychological stress levels
while decreasing their caloric intake [68, 69]. It is there-
fore possible that lack of food access due to a low income
is at least partially responsible for higher levels of stress
being associated with lower adiposity among non-migrant
Ghanaians. Following migration to Europe, environmental
changes lead to a wider variety of food on offer, including
unhealthy westernised energy-dense foods high in fat and
sugar consumed more frequently by migrant Ghanaians in
Europe than by non-migrants in Ghana [50]. These types of
food are also preferred during periods of stress [56], which
could possibly explain why Ghanaian migrants in Europe
gain more weight when exposed to psychosocial stress fac-
tors than non-migrant Ghanaians.

Strengths and limitations

A main strength of this study is the use of four stress
measures applicable and comparable among Ghanaians
in Europe and Ghana to account for different aspects of
stress, including perceived discrimination and more objec-
tive measurements such as negative life events. Further-
more, this study was based on a large homogenous sample
of Ghanaians living in different locations, and data were
collected according to standardized protocols across sites.
However, several limitations should be considered. First,
this study being cross-sectional, associations between
stress and obesity pre-migration were not measured in
the migrant population; thus, to understand the impact of
migration on these associations, we are limited to com-
paring migrants to non-migrant Ghanaians, who may not
respond to stress in exactly the same way. Second, also
due to the cross-sectional design, the duration of stressors
was not accounted for and the effects of chronic and acute
stress on BMI and WC were therefore not differentiated,
which may have attenuated the results. Third, all measures
of stress were self-reported and thus subject to reporting
bias. No objective physiological measure of stress such as
cortisol levels was available, which could have revealed
different associations. Fourth, several covariates were not
accounted for in this study, such as income, food availabil-
ity and prices. Thus, we cannot exclude the possibility of
these variables influencing associations between psychoso-
cial stress and BMI and WC. Fifth, most migrants included
in the study were long-term migrants. We are therefore

unable to comment on associations between psychosocial
stress and BMI and WC among short-term migrant popula-
tions. Finally, despite efforts made during data collection,
psychosocial stress measures in particular revealed dif-
ferent numbers of missing values in Europe and Ghana,
which may have affected the validity of our results. Not-
withstanding, these results provide novel insight into how
stress may differentially affect obesity among migrating
and non-migrating populations.

Conclusions

This study is the first to our knowledge to explore associa-
tions between psychosocial stress and obesity among SSA
migrants in Europe and their non-migrant peers in Africa.
We found significant associations in both populations;
however, these differed in direction. Such findings suggest
that the European context promotes an obesogenic stress
response among male migrants, which is likely related to
an increased intake of unhealthy westernised foods. Future
research should therefore aim to establish causal connec-
tions between migration, stress, and adiposity using a lon-
gitudinal approach, to help further understand the origins
of high obesity rates among migrants in Europe.
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Appendix 1

The Everyday Discrimination Scale (EDS) used in RODAM

In your daily Never (1) Hardly Nottoo Fairly
life, how ever often often
often have 2) 3) “4)
the follow-

ing events

happened to

you because

of your

background?

Very often (5)

a. You're O O O O O
treated
with less
courtesy
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In your daily Never (1) Hardly Nottoo Fairly Very often (5)
life, how ever often often

often have ) 3 C))
the follow-

ing events

happened to

you because

of your

background?

b. You're O O O O
treated
with less
respect

c. You O O O O

receive

poorer

service

than other

people (in

restaurants

or shops)

d. People O O O O
act like
they think
you’re not
smart
e. People act 0O O O O
like they’re
afraid of
you
f. People O O O O
act like
they think
you're
dishonest

O
O
O
O

2. People act
like they’re
better than
you are

h. You're O O O O

called
names or
insulted

. You're O O O O

threatened
or harassed

—

In the past 12 months, have you felt stressed O Never
(feeling irritable or anxious or having trouble [ Some periods
sleeping) because of the situation at home? O Several periods
O Constantly
Appendix 3

List of Threatening Experiences (LTE) used in RODAM

We will now mention some events. Please indicate whether No Yes

you’ve experienced these events in the past 12 months

a. You suffered from a serious illness or injury o O

b. A close relative had a serious illness or injury o O

c. Your parent, child, brother, sister, or spouse died o O

d. Another relative (such as an aunt, cousin, or grandpar- o O
ent) or close friend died

e. You broke off a steady relationship O Od

f. A long-term friendship with a good friend or family O Od

member was broken off

2. You had a serious problem with a good friend, family o O
member, or neighbour

h. You were sacked from your job or became unemployed O O

i. You had a major financial crisis O O

Appendix 2

Psychological stress scale used in RODAM

In the past 12 months, have you felt stressed
(feeling irritable or anxious or having trouble
sleeping) because of the situation at work?

@ Springer

O Never

O Some periods
O Several periods
O Constantly

O Doesn’t apply
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