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Abstract
Background: The extent to which psychosocial stress relates to type 2 diabetes 
among sub-Saharan Africans is not well understood. We assessed associations of 
psychosocial stresses with type 2 diabetes status and glycaemic control among 
Ghanaians.
Methods: We used data from Research on Obesity and Diabetes among African 
Migrants (RODAM) study. We performed logistic and linear regression models 
to assess association of psychosocial stresses with type 2 diabetes and HbA1c re-
spectively with adjustments for age, sex, education and other stresses. We also as-
sessed moderation effects of migration status (migrant Ghanaians vs. non-migrant 
Ghanaians), age, sex and education by adding interaction terms in models.
Results: Four thousand eight hundred and forty one Ghanaians were included 
with 44% resident in Ghana, 62% women, mean age of 46 years and 10% hav-
ing type 2 diabetes. Psychosocial stress at home and at work were not associated 
with type 2 diabetes or HbA1c levels. Negative life events in past 12 months were 
negatively associated with type 2 diabetes (adjusted odds ratio  =  0.93, 95% CI 
0.87–0.99). Perceived discrimination was positively associated with type 2 diabe-
tes (aOR = 1.01, 95% CI 1.004–1.03). Both associations were more pronounced 
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1   |   INTRODUCTION

Over the last few decades, the prevalence of type 2 diabe-
tes has increased considerably among sub-Saharan Africa 
(SSA) populations residing in Africa and in high-income 
countries.1,2 Demographic changes, rapid urbanization, 
and accompanying lifestyle changes related to diet, to-
bacco smoking, and physical activity are thought to be 
the major driving forces.1,2 Despite interventions based 
on these conventional risk factors, the burden of diabe-
tes continues to rise.3 Moreover, good glycaemic control 
has also been difficult to achieve among SSA popula-
tions with type 2 diabetes due to multiple factors such 
as limited access to treatment and poor self management 
resulting in increased morbidity and mortality from the 
disease.4,5

Emerging literature from high-income countries sug-
gests that psychosocial stress is a risk factor for type 2 dia-
betes onset and progression, as well as for poor glycaemic 
control.6 Psychosocial stress can influence type 2 diabe-
tes onset and glycaemic control through biological and 
behavioural pathways.7 Biologically, psychosocial stress 
can result in chronic activation of the physiologic stress 
response, consequently leading to the development of ab-
dominal obesity.7 Psychosocial stress can also activate the 
hypothalamic–pituitary–adrenal axis, leading to the re-
lease of glucose and lipids into the circulation, activation 
of the immune system, and an increase in blood pressure.7 
These biological changes are often accompanied by ad-
verse effects of lifestyle behaviours, such as an unhealthy 
diet, tobacco smoking, and physical inactivity which are 
also linked to type 2 diabetes.7 Additionally, psychosocial 
stress can negatively affect type 2 diabetes self care, result-
ing in poor glycaemic control.6

While the link between psychosocial stress and type 
2 diabetes status has been well studied in populations 
from high-income countries,8,9 little is known about 
this relationship among SSA populations. Critically, we 

hypothesize that factors such as cultural perception of 
stresses,10 underlying sources of stresses, social support 
systems,11 genetic predispositions,12 etc. may differentially 
affect the relationship between psychosocial stress and 
type 2 diabetes status among SSA populations as opposed 
to populations originating from high-income countries. 
For example, community and religious social support 
might be higher in SSA populations than in high-income 
countries' origin populations.13 Moreover, factors such as 
migration status (i.e. whether residing in Africa or abroad 
in Europe), age, sex and education might also distinctively 
moderate the relationship between psychosocial stress 
and type 2 diabetes among SSA populations. For instance, 
SSA populations residing in Europe might perceive more 
racial discrimination than SSA populations residing in 
Africa,14

We, therefore, assessed associations of psychosocial 
stress with type 2 diabetes status and glycaemic control 
among Ghanaians, as well as the moderation effects of mi-
gration status, age, sex and education on this relationship.

in men. Perceived discrimination was also positively associated with HbA1c 
levels, especially among those with type 2 diabetes (adjusted β =  0.01, 95% CI 
0.007–0.02).
Conclusions: Perceived discrimination and negative life events are associated 
with type 2 diabetes and glycaemic control among Ghanaians, especially in men. 
Further studies are needed to identify context-specific mechanisms underlying 
these associations.

K E Y W O R D S

glycaemic control, psychosocial stress, sub-Saharan Africans; migration, type 2 diabetes

What's New?
•	 Psychosocial stress at home and at work are not 

associated with type 2 diabetes or HbA1c levels 
among Ghanaians.

•	 Negative life events in past 12 months are neg-
atively associated with type 2 diabetes among 
Ghanaians, especially in men.

•	 Perceived discrimination is positively associ-
ated with type 2 diabetes among Ghanaians, 
especially in men and with HbA1c levels, espe-
cially among those with type 2 diabetes.

•	 Our findings could open avenues for diabetes 
prevention/management among sub-Saharan 
African populations via psychosocial interven-
tions (e.g. behavioural, and cognitive strategies).
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2   |   METHODOLOGY

2.1  |  Study participants

This study is part of the Research on Obesity and Diabetes 
among African Migrants (RODAM) study.15 RODAM study 
was initiated in 2012 with the aim of understanding the 
complex interplay between the environment and genetics 
in the development of obesity and diabetes among African 
migrants and non-migrants.15 The full details of the study 
have been published elsewhere. In brief, RODAM enrolled 
5659 Ghanaians 25–70 years living in rural (Ashanti region) 
and urban Ghana (Kumasi and Obuasi), the Netherlands 
(Amsterdam), Germany (Berlin) and the United Kingdom 
(London). Participation rates across the five sites were: 76% 
in rural Ghana, 74% in urban Ghana, 53% in Amsterdam, 
68% in Berlin and 75% in London. For this study we in-
cluded participants without missing data on any of the rel-
evant indicators. After exclusions, 4841 participants were 
included in our analysis (Appendix A).

2.2  |  Ethical approval

Ethics approval was obtained from the ethics committees 
of the relevant institutions in Ghana (Kwame Nkrumah 
University of Science and Technology, Kumasi; CHRPE/
AP/200/12), the Netherlands (Amsterdam University 
Medical Centre, Amsterdam; W12–062#12.17.0086), 
Germany (Charité University Berlin, Berlin; EA1/307/12) 
and the United Kingdom (London School of Hygiene & 
Tropical Medicine, London; 6208) before the start of data 
collection. All participants gave written informed consent.

2.3  |  Measurements

Data were collected via structured questionnaires, physical 
examination and venous blood samples. A standardized ap-
proach was used across all study sites. Questionnaires were 
available in English and were also translated into the local 
languages by the study team including interviewers. The 
questionnaire contained information on demographics, 
education level, socio-economic status, migration history, 
health status and psychosocial stress. A physical examina-
tion assessed a series of anthropometric measurements. 
Measurements were performed twice. Body weight was 
measured in light clothing and without shoes to the nearest 
0.1 kg. Body height was measured to the nearest 0.1 cm. At 
all sites, trained research assistants were responsible for col-
lecting fasting venous blood samples. These were processed 
and aliquoted immediately after collection. All stored blood 
samples from the research centres were transported in dry 

shippers to Berlin for biochemical analysis. Fasting plasma 
glucose concentration was measured with an enzymatic 
method (hexokinase) in mmol/L. HbA1c was measured 
using high-performance liquid chromatography in mmol/
mol. All biochemical analyses were performed using an 
ABX Pentra 400 chemistry analyser (ABX Pentra; Horiba 
ABX, Montpellier, France).

2.4  |  Type 2 diabetes and 
glycaemic control

Type 2 diabetes was defined using the diagnostic criteria 
from the World Health Organization (WHO), which in-
clude fasting glucose ≥7.0 mmol/L, current use of medica-
tion prescribed to treat diabetes mellitus, or self-reported 
physician-diagnosed diabetes mellitus. Participants were 
then categorised into type 2 diabetes present or absent. 
HbA1c levels were used as a measure of glycaemic control 
as they reflect average levels of blood glucose over the pre-
vious 2–3‑months.

2.5  |  Psychosocial stress factors

Measures of psychosocial stress were obtained through 
structured validated questionnaires. This included per-
ceived discrimination in daily life, perceived stress at work 
in the past 12 months, perceived stress at home in the last 
12 months and negative life events in the past 12 months.

2.5.1  |  Perceived discrimination

Perceived discrimination refers to routinely experienced 
and often subtle instances of unfair treatment. This was 
measured using the validated everyday discrimination 
scale (EDS; Appendix  B).16 The EDS comprises of nine-
item scale, which 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. This validated nine-item scale lets partici-
pants rate each item from ‘never’ = 1 to ‘very often’ = 5. 
Scores on each item were summed to provide a total score 
(range = 9 to 45).

2.5.2  |  Perceived stress at home and 
perceived stress at work

Perceived stress at home or at work was defined as ‘feel-
ing irritable, filled with anxiety, or as having sleeping 
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difficulties as a result of conditions at home or at work’. 
These were measured using the validated psychoso-
cial stress scale created by the INTERHEART study 
(Appendix  C).17 Participants were asked about stress 
prevalence at work or at home in the past 12 months, and 
they answered: ‘never’  =  1, ‘some periods’  =  2, ‘several 
periods’ = 3 or ‘constantly’ = 4.

2.5.3  |  Negative life events

To measure the presence of major negative/adverse life 
events, the validated and widely used list of threatening 
experiences (LTEs) was used. This list asks participants 
12 major stressful life events in the preceding 12 months 
(Appendix D).18 Participants can in turn answer ‘no’ = 0 
or ‘yes’  = 1. Scores on each item/major stressful life 
event were summed to provide a total score (range = 0 
to 12).

2.6  |  Statistical analysis

All statistical analyses were performed using R 
(Version 4.0.3). Summary statistics for categorical vari-
ables were presented as proportions, as means (with 
standard deviations) for normally distributed continu-
ous variables, and as medians with interquartile range 
for skewed continuous variables. Logistic regression 
analyses were used to examine associations between 
psychosocial stress and type 2 diabetes status (outcome 
variable). Analyses were adjusted for age, sex, educa-
tion and other stress factors. Odds ratios (ORs) were 
reported together with their corresponding 95% con-
fidence intervals. For psychosocial stress factors that 
were significantly associated with type 2 diabetes in 
adjusted models, effect modification by migration sta-
tus, age, sex and education was additionally assessed 
by including interaction terms in the logistic models. 
A p-value of <0.1 was considered a statistically signifi-
cant interaction effect due to lower power for interac-
tions than for main effects.19 In instances where the 
interaction effects were statistically significant, analy-
ses were further stratified by relevant effect modifier 
(i.e. migration, age, sex and education). All analyses 
(except assessment of interaction effects) were per-
formed at an alpha of 0.05.

Linear regression models were used to examine associ-
ations between psychosocial stress and HbA1c levels (out-
come variable). Model adjustments, interaction tests and 
analysis stratifications were performed similarly to the lo-
gistic regression analyses. However, type 2 diabetes status 

(present or absent) was additionally assessed as an effect 
modifier in linear regression models.

3   |   RESULTS

3.1  |  Participant characteristics

A total of 4841 Ghanaians were included in the current anal-
ysis (Table 1). Of these, 2698 (56%) resided in Europe, while 
2143 (44%) resided in Ghana. The mean age was 46 years 
(standard deviation  =  11 years). The majority (63%) were 
female. Only 30% had completed secondary/tertiary educa-
tion. At least 49% had higher levels of physical activity and 
the majority had never smoked (93%). The mean BMI was 
27.4 kg/m2 (SD = 5.4 kg/m2) and 47% had hypertension.

3.2  |  Levels of psychosocial stress, type 2 
diabetes and HbA1c

About 52% of participants had experienced any stress at 
home in the past 12 months. On the other hand, 48% ex-
perienced any stress at work in the past 12 months. The 
median negative life events score was nine (interquartile 
range; IQR  =  8–10) while that of perceived discrimina-
tion was 12 (IQR = 9–18). The prevalence of type 2 dia-
betes was 10% while the mean HbA1c was 38.7 mmol/mol 
(5.7%) with an SD of 12.2 mmol/mol (1.13%; Table 1).

3.3  |  Association of psychosocial stress 
factors with type 2 diabetes

Both psychosocial stress at home and at work in the past 
12 months were not associated with type 2 diabetes sta-
tus in adjusted models (Table 2). However, negative life 
events in the past 12 months were negatively associated 
with type 2 diabetes (adjusted odds ratio = 0.93, 95% CI 
0.87–0.99) while perceived discrimination was positively 
associated with type 2 diabetes (aOR = 1.01, 95% CI 1.004–
1.03). Moreover, sex modified the effects of both negative 
life events in the past 12 months and perceived discrimi-
nation on type 2 diabetes status (Table 3).

When stratified by sex (Table 4), associations between 
negative life events in the past 12 months with type 2 di-
abetes were statistically significant in men (aOR 0.88, 
95% CI 0.81–0.95) but not in women (aOR 0.99, 95% CI 
0.90–1.08). Similarly, perceived discrimination events 
were associated with type 2 diabetes in men (aOR 1.07, 
95% CI 1.06–1.09) but not in women (aOR 1.04, 95% CI 
0.90–1.20).
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3.4  |  Association of psychosocial stress 
factors with glycaemic control

Psychosocial stress at work or at home in the past 
12 months and negative events in the past 12 months 
were not associated with HbA1c levels in adjusted mod-
els (Table 5). On the other hand, perceived discrimination 

was positively associated with HbA1c levels (adjusted 
β coefficient =  0.01, 95% CI 0.004–0.01). Moreover, type 
2 diabetes status modified the effects of perceived dis-
crimination on HbA1c levels (Table  6). When stratified 
by type 2 diabetes status, associations between perceived 
discrimination with HbA1c levels were more pronounced 
in those with type 2 diabetes (adjusted β coefficient 0.01, 
95% CI 0.007–0.02) than in those without type 2 diabetes 
(adjusted β coefficient − 0.03, 95% CI -0.06-0.003; Table 7).

4   |   DISCUSSION

4.1  |  Key findings

In our study, we assessed associations of psychosocial stress 
with type 2 diabetes prevalence and glycaemic control 
among Ghanaian migrants and non-migrant Ghanaians, 
as well as the moderation effects of migration status, age, 
sex and education on this relationship. We found that psy-
chosocial stress at work or at home in the past 12 months 
was not associated with type 2 diabetes or HbA1c levels. 
However, negative life events in the past 12 months were 
negatively associated with type 2 diabetes while perceived 
discrimination was positively associated with type 2 dia-
betes. Both associations were more pronounced in men. 
Perceived discrimination was also associated with HbA1c 
levels, especially among those with type 2 diabetes.

4.2  |  Interpretation of results

4.2.1  |  Psychosocial stress and type 2 diabetes

To date, results from various meta-analyses on the rela-
tionship between psychosocial stress at work or at home 

T A B L E  1   Baseline characteristics of participants

N or mean % or SD

Numbers enrolled 4841

Resident in Europe, n (%) 2698 55.7

Resident in Ghana, n (%) 2143 44.3

Demographics

Women, n (%) 3037 62.7

Age (years), mean (SD) 46.3 10.9

Education level, n (%)

None or elementary 1619 33.4

Lower vocational 1791 37.0

Secondary school 878 18.1

Higher vocational or university 526 10.9

Lifestyle factors

Physical activity, n (%)a

Low 1225 27.6

Moderate 871 19.6

High 2182 49.1

BMI, kg/m2, mean (SD) 27.4 5.4

Smoking, n (%)

Past 356 7.4

Current 143 3.0

Hypertension, n (%)b 2282 47.1

Type 2 Diabetes Mellitus, n (%)c 480 9.9

HbA1c (mmol/mol), mean (SD)d 38.7 12.2

HbA1c (%), mean (SD)e 5.7 1.13

Psychosocial stress factors

Psychosocial stress at home past 12 months

Never 2327 48.2

Some 2088 43.3

Several period 334 6.9

Constantly 77 1.6

Psychosocial stress at work past 12 months

Does not apply (do not work) 363 7.5

Never 2123 44.0

Some 1803 37.4

Several period 443 9.2

Constantly 89 1.8

Negative events past 12 months 
(sum score), median (IQR)

9 8–10

N or mean % or SD

Perceived discrimination (sum 
score), median (IQR)

12 9–18

Abbreviations: BMI, body mass index; HbA1c, glycosylated haemoglobin; 
SD, standard deviation; WHO, World Health Organization.
aLevels of physical activity were calculated using the Global Physical 
Activity Questionnaire (GPAQ) version.
bHypertension based on self-report, use of anti-hypertensives or mean 
SBP ≥ 140 mmHg or mean DBP ≥ 90 mmHg. This is also based on WHO 
criteria.
cBased on self-report, use of hyperglycaemic medication or fasting plasma 
glucose, ≥7 mmol/L (WHO criteria).
dGlycated haemoglobin in International Federation of Clinical Chemistry; 
IFCC units (mmol/mol).
eGlycated haemoglobin in Diabetes Control and Complications Trial; DCCT 
units (%).

T A B L E  1   (Continued)
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Variable
Univariate Model 
OR (95% CI)

Adjusted model 
OR (95% CI)

Psychosocial stress at home past 12 months 1.04 (0.90–1.19) 1.04 (0.87–1.23)

Psychosocial stress at work past 12 months 0.89 (0.76–1.01) 0.85 (0.72–1.01)

Negative events in the past 12 months 0.91 (0.86–0.97) 0.93 (0.87–0.99)a

Perceived discrimination 1.02 (1.003–1.03) 1.01 (1.004–1.03)a

Note: Qdds ratio and their 95% confidence intervals (CIs) obtained via logistic regression models. 
Adjusted models, adjusted for age, sex, education and the other stress factors.
Abbreviations: CI, confidence interval; OR, odds ratio.
aConsidered as statistically significant result at p-values <0.05.

T A B L E  2   Association between 
psychosocial stress factors and type 2 
diabetes

Variable Categories
Adjusted Models 
OR (95% CI) p-Value

Negative events in the past 12 months

Migration status Non-Migrants 1.00 (ref) ref

Migrants 0.99 (0.86–1.14) 0.955

Age (years) 0.99 (0.98–1.01) 0.767

Sex Men 1.00 (ref) ref

Women 1.12 (0.99–1.26) 0.069*

Education 0.99 (0.93–1.05) 0.829

Perceived discrimination in the past 12 months

Migration status Non-Migrants 1.00 (ref) ref

Migrants 1.01 (0.97–1.05) 0.541

Age (years) 1.00 (0.99–1.01) 0.709

Sex Men 1.00 (ref) ref

Women 0.97 (0.95–1.00) 0.068*

Education 0.99 (0.97–1.01) 0.158

Note: Interaction effects between psychosocial stress factor and (migration, age, sex, education) used to 
assess moderation in the logistic regression models. Adjusted models, adjusted for age, sex, education 
and the other stress factors. Odds ratio obtained via logistic regression analysis and their 95% confidence 
intervals (CIs).
Abbreviations: CI, confidence interval; OR, odds ratio.
*p-Values considered as significant at <0.1 in these moderation analyses due to lower power for 
interactions than for main effects.19

T A B L E  3   Moderation of various 
factors on the associations between 
psychosocial stress factors and type 2 
diabetes

Variable Total N (%)
Univariate model OR 
(95% CI)

Adjusted model 
OR (95% CI)

Negative events in the past 12 months

Men 1804 (37.3) 0.87 (0.81–0.95)* 0.88 (0.81–0.95)*

Women 3037 (62.7) 0.96 (0.88–1.05) 0.99 (0.90–1.08)

Perceived discrimination in the past 12 months

Men 1804 (37.3) 1.03 (1.01–1.05)* 1.07 (1.06–1.09)*

Women 3037 (62.7) 0.99 (0.98–1.02) 1.04 (0.90–1.20)

Abbreviations: Adjusted models, adjusted for age, and education; CI, confidence interval; OR, odds ratios 
and their 95% CIs.
*Considered as statistically significant result at p-values < 0.05.

T A B L E  4   Association between 
perceived discrimination, negative life 
events and type 2 diabetes for men and 
women
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with type 2 diabetes have been conflicting.8,20 For in-
stance, a meta-analysis of 13 European cohorts reported 
a positive relationship between psychosocial stress at 
work with type 2 diabetes,8 while another meta-analysis 
incorporating data from the United States, Canada, 

Japan and some European countries did not detect any 
relationship at all.20 These conflicting observations sug-
gest that the relationship between psychosocial stress at 
work or at home with type 2 diabetes is dependent upon 
the populations under study. In our case, the lack of 

Variable
Univariate model 
β (95% CI)

Adjusted model 
β (95% CI)

Psychosocial stress at home 
past 12 months

−0.03 (−0.08–0.02) −0.02 (−0.08–0.04)

Psychosocial stress at work 
past 12 months

−0.06 (−0.10—0.01)* −0.04 (−0.09–0.01)

Negative events in the past 
12 months

−0.01 (−0.03–0.01) −0.003 (−0.03–0.02)

Perceived discrimination 0.01 (0.01–0.02)* 0.01 (0.004–0.01)*

Note: Adjusted models, adjusted for age, sex, education and the other stress factors.
Abbreviation: β, Beta Coefficients and their 95% confidence intervals (CIs) obtained via linear regression 
models.
*Considered as statistically significant result at p-values <0.05.

T A B L E  5   Association between 
psychosocial stress factors and HbA1c

Variable Categories
Adjusted models 
β (95% CI) p-value

Perceived discrimination in the past 12 months

Migration status Non-migrants 1.00 (ref) ref

Migrants 0.01 (−0.001–0.02) 0.107

Age (years) 0.004 (−0.001–0.01) 0.849

Sex Men 1.00 (ref) ref

Women −0.01 (−0.02–0.01) 0.273

Education −0.004 (−0.01–0.001) 0.117

Type 2 diabetes status Not present 1.00 (ref) ref

Present −0.04 (−0.05—0.03)a <0.001a

Note: p-Values considered as significant at <0.1 in these moderation analyses due to lower power for 
interactions than for main effects.19 Interaction effects between perceived discrimination and (migration, 
age, sex, education) used to assess moderation in the linear regression models. Adjusted models, adjusted 
for age, sex, education and the other stress factors.
Abbreviation: β, beta coefficients and their 95% confidence intervals (CIs).
aStatistically significant result.

T A B L E  6   Moderation of various 
factors on the associations between 
perceived discrimination and HbA1c

Variable
Total 
N (%)

Univariate model 
β (95% CI)

Adjusted model 
β (95% CI)

Perceived discrimination in the past 12 months

Type 2 diabetes 
present

480 (9.9) 0.01 (0.008–0.02)* 0.01 (0.007–0.02)*

Type 2 diabetes 
not present

4361 (90.1) −0.03 (−0.06—0.005)* −0.03 (−0.06–0.003)

Note: Adjusted models, adjusted for age, sex, and education.
Abbreviation: β, beta coefficients and their 95% confidence intervals (CIs) obtained via linear regression 
models.
*Considered as statistically significant result at p-values <0.05.

T A B L E  7   Association between 
perceived discrimination and HbA1c by 
type 2 diabetes status
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statistically significant association between psychosocial 
stress at work or at home in the past 12 months with type 
2 diabetes could be partly attributed to the extended fam-
ily system.21 Ghanaian culture is still largely based on an 
extended family system.21 This social structure provides 
emotional support to families in times of need or family 
problems and may therefore be a buffer to psychosocial 
stress at home. In addition, good job opportunities are 
difficult to come by for Ghanaians residing in Ghana,22 
as well as for Ghanaians resident in Europe when com-
pared to European origin populations.23 As such, we pos-
tulate that having the job itself might be more important 
than any stresses that might be encountered at the work-
place thereby acting as a buffer, leading to the lack of 
associations.

Our findings on negative life events contrast with 
previous studies, which found an inverse relationship 
with type 2 diabetes.24 The explanation for this observa-
tion is unclear. However, we believe it could be related 
to lifestyle modifications. Since 60% of negative life 
events among Ghanaians in this study derived from ill-
ness and deaths, it is possible that experiencing sickness 
and death among family members and close friends in-
stils positive behavioural change in those around these 
events. As such, unfortunate circumstances relating to 
illness and death could lead to the adoption of health-
ier lifestyles, which decreases their risk of type 2 dia-
betes. Since data on lifestyle modifications in response 
to adverse life events are lacking, further studies should 
explore this avenue. Additionally, the larger effect of 
negative life events in men as compared to women could 
be related to levels of gender norms. In Ghana, men in 
the immediate/extended family are more likely to lead 
the management (decision makers) of adverse events 
than women.25 As a result, the effects of negative life 
events are likely to be more pronounced in men as com-
pared to women.

The positive association between perceived dis-
crimination and type 2 diabetes is in line with previ-
ous studies.26 Perceived discrimination can alter the 
hypothalamic–pituitary–adrenal axis, leading to the re-
lease of glucose and lipids into the circulation, and ac-
tivation of the immune system.26 It can also lead to or 
aggravate the effects of unhealthy behavioural factors 
such as unhealthy diet, tobacco smoking and physical 
inactivity, which are linked to type 2 diabetes.26 The 
larger effect in men as compared to women could be re-
lated to levels of social support. In Ghana, women are 
more likely to receive social support from the church 
(religious institutions) and women groups than men.13 
Eventually, this could act as a buffer of perceived dis-
crimination in women than in men.

4.2.2  |  Psychosocial stress and 
glycaemic control

The lack of associations between psychosocial stress at 
work or at home in the past 12 months with HbA1c levels 
contrasts with previous studies.27 Like with type 2 diabe-
tes, we postulate that the extended family support system 
for psychosocial stresses at home,21 and having a job act-
ing like a buffer for psychosocial stress at work may also 
explain the lack of association between these stresses with 
HbA1c levels. On the other hand, it is unclear why nega-
tive life events in the past 12 months (which are associated 
with type 2 diabetes in this study) were not similarly as-
sociated with HbA1c levels. With the same negative direc-
tion of associations for both type 2 diabetes and HbA1c 
levels, it is possible that the effects of negative life events 
on glycaemic control were present in this study but were 
masked by self-efficacy and self-care behaviours that are 
already present among participants previously diagnosed 
with type 2 diabetes. These self-efficacy and self-care be-
haviours include the adoption of healthy lifestyles, taking 
anti-diabetic medication, attending type 2 diabetes sup-
port groups, going to church for social support, etc.28

The positive association between perceived discrimina-
tion and HbA1c levels is in line with previous studies.29 
Perceived discrimination could negatively alter self-
efficacy and self-care behaviours leading to a positive as-
sociation with HbA1c levels.29 This is further evidenced by 
the strong association observed in participants with type 2 
diabetes (who are likely to be on self-efficacy and self-care 
behaviours that can be altered) than those without.28

4.3  |  Strengths and limitations

The main strength of this study is that it was based on 
a large homogenous population of Ghanaians living in 
different locations, from which data were collected using 
standardized protocols. This enabled us to study the 
moderating role of migration status (a least studied fac-
tor) on psychosocial stresses and type 2 diabetes on top 
other well studied moderation factors such as age, sex 
and education. The other strength is that four different 
psychosocial stress measures were included in this study 
to account for different aspects of psychosocial stress. 
However, several limitations should be considered as 
well. First, due to the cross-sectional design of the study, 
reverse causation cannot be ruled out. Second, the dura-
tion of stressors was not considered. Therefore, the effects 
of chronic and acute stress were not differentiated, which 
might have affected our results. Third, the measure-
ment of psychosocial stress factors relied on self-reported 
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measures. Therefore, the possibility of recall bias cannot 
be excluded. Fourth, psychosocial stress factors cannot 
be readily translated into some Ghanaian languages (e.g. 
Twi), hence it is possible that our translations were af-
fected by response bias. However, majority of Ghanaian 
participants in Europe responded in English, and the 
lack of moderation effect of migration status on the rela-
tionship between psychosocial stresses and type 2 diabe-
tes could suggest that these biases were minimal. Fifth, 
the data were collected between 2012 and 2015, which 
is almost an average of 8 years time lag. However, data 
on psychosocial stress and cardiometabolic health are 
lacking in Ghana and SSA in general. These results are 
therefore still important in this context to shed light on 
the role of psychosocial stress in type 2 diabetes among 
these populations and help kick-start mechanistic stud-
ies, or prevention and control programmes (e.g. behav-
ioural, and cognitive strategies for psychosocial stress). 
Essentially, professional treatment of psychosocial stress 
is not part of the type 2 diabetes prevention and control 
strategies among SSA populations.30 Lastly, due to large 
missing values, we are unable to comment on contribu-
tions of occupation and household income on our results.

5   |   CONCLUSIONS

Our findings show that perceived discrimination and 
negative life events in the past 12 months but not psycho-
logical stress at work or at home in the past 12 months 
are associated with T2DM and glycaemic control among 
Ghanaians. These associations are more pronounced 
in men. With the increasing burden of type 2 diabetes 
among Ghanaians, further studies are needed to identify 
the context-specific mechanisms linking psychosocial 
stresses to type 2 diabetes and glycaemic control to de-
velop prevention and management strategies that target 
these stresses.
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