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ABSTRACT
Background and Objective: Obesity and diabetes are escalating public health issues in Africa. Ghana has
a high and increasing prevalence of obesity and diabetes, associated with dietary changes, sedentary
lifestyles and urbanization. However, most prior studies have focused on urban areas, with limited data
on nationwide prevalence, particularly in semi-urban and rural settings. This study aimed to determine the
prevalence of diabetes among obese adults in the semi-urban Madina municipality and environs in Ghana.
It   also   examined   associated  demographic  and  lifestyle  factors.  Materials  and  Methods:  This
cross-sectional study surveyed 106 obese adults aged $18 years in Madina using questionnaires and
anthropometric measurements. Fasting blood sugar (FBS) was measured to assess diabetes status. Data
was analyzed using the Statistical Package for Social Sciences (SPSS). Results were computed in graphs
and tables using Microsoft Office. Results: Most participants were urban, female, single and educated to
at least a basic level. Diabetes prevalence was 15% based on elevated FBS. The highest prevalence was
among those with basic education (19%) and the lowest was in students (5%). Diabetes was more common
in urban residents (15%) than in rural (17%) or peri-urban (16%). High diabetes prevalence was found in
those engaged in trading (26%) and self-employment (22%). Diets high in refined carbohydrates are
associated with poorer blood sugar control. A family history of diabetes and hypertension was a risk factor
for high FBS. Conclusion: Diabetes prevalence was significant among obese adults in this semi-urban
region of Ghana. Lower education, urban residence, unhealthy diets, family history and occupations like
trading confer higher diabetes risk. Preventive interventions should target these vulnerable subgroups.
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INTRODUCTION
The global prevalence of obesity and diabetes has risen significantly in recent decades. According to 2016
estimates by the World Health Organization (WHO), over 1.9 billion adults worldwide are overweight and
650 million are obese1. Obesity is a major risk factor for type 2 diabetes, accounting for 80-85% of the
overall risk2. The number of adults with diabetes has quadrupled since 1980 to 422 million, with prevalence
doubling in middle- and low-income countries1. In Africa, diabetes prevalence has increased concurrently
with rising obesity rates over the past decade, presenting major public health challenges3,4 Dietary
changes, sedentary lifestyles and urbanization have been cited as key drivers of escalating obesity and
diabetes trends on the continent5.

In Ghana, the prevalence of obesity in adults was estimated to be 14.1% in 2003, with higher rates among
females6. Diabetes affects approximately 6% of Ghanaian adults, with age and obesity as predisposing risk
factors7. Another study found overweight and obesity prevalence of 23% among Ghanaian adults,
associated with advanced age, female gender, urban residence, high income and education levels8.
However, there remains limited research on the correlation between obesity indices like Body Mass Index
(BMI), waist circumference and waist-hip ratio with diabetes risks in Ghana. Further studies have
recommended investigating these anthropometric measures to elucidate the pathogenesis of diabetes
to obesity9.

Socioeconomic factors like education, occupation, diet and physical activity also need to be assessed to
identify high-risk populations for targeted preventive interventions10. Most prior studies on obesity and
diabetes in Ghana have been limited to urban settings7,11. There is a lack of research on nationwide
prevalence, particularly in semi-urban and rural areas. Therefore, this study aimed to determine the
prevalence of diabetes among obese adults in the Madina municipality and environs in Ghana. It also
examined associated demographic factors like gender, age, residence, education, occupation, diet,
physical activity and family history.

MATERIALS AND METHODS
Study site: The  study  was  carried  out  in  Madina  and  its  environs  from  January  to  June,  2022.  The
La-Nkwantanang-Madina Municipal is one of the 261 Metropolitan, Municipal and District Assemblies
(MMDAs) in Ghana and forms part of the 29 MMDAs in the Greater Accra Region. The population of the
Municipality according to the 2021 population and housing census stands at 244,676 with 120,846 males
and 123,830 females12.

Study design: The study followed a cross-sectional pattern within Madina and its environs and
questionnaires were administered to obtain information that was used in this study.

Sample size and sample population: The sample size for this study was 106 participants. The population
was obese adults aged 18 years and above in Madina and its immediate environs.

Sampling technique: A standard questionnaire was used to collect information on the socio-demography
and participants’ profiles such as age, sex and family history of diabetes. Random sampling was used for
the study.

Physical measurements: Body weight and height were checked using a standard scale and stadiometer
to calculate the Body Mass Index (BMI). The waist-hip ratio was measured at the approximate midpoint
between the lower margin of the last palpable rib and the top of the iliac crest13. Thus, three
anthropometric proxies of obesity were used; (BMI) $30 kg/m2, waist circumference (WC) $88 cm and
waist-hip ratio (WHR) $0.85 cm14.
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Biochemical analysis
Fasting blood sugar test: Blood sample was taken after an overnight fast to determine the body’s
glucose level. A fasting plasma glucose greater than or equal to 7.0 mmol/L (126 mg/dL) was indicative
of diabetes as described by WHO and the American Diabetes Association (ADA) criteria for diabetes
diagnosis15,16.

Statistical analysis: Data obtained was analyzed using the Statistical Package for Social Sciences (SPSS)
version 20. Results were computed in graphs and tables using Microsoft Office package 2010.

RESULTS AND DISCUSSION
The diabetic participants were predominantly urban, female, single and educated to at least a basic level.
Trading was the most frequent occupation reported. Table 1 provides useful demographic context on the
study population.

The majority of the 106 participants had either a tertiary (39), basic (42) or secondary (20) education, with
very few (5) having no education. Across all education levels, females greatly outnumbered males,
especially in the tertiary education group where there were 34 females versus just 5 males. Regarding
diabetes status, most participants in each education bracket had a normal FBS rather than a high FBS
indicative of low diabetes prevalence. However, the basic education group had the highest number (8)
of participants with a high FBS indicative of uncontrolled diabetes. Very few participants currently smoked
or previously smoked, across education levels and genders. More participants currently consumed alcohol
or previously consumed alcohol compared to smoking.

Although normal FBS levels were more prevalent among current alcohol drinkers, a high FBS was also
more common among current alcohol drinkers, especially those with basic education. The basic education
group again had the most cases (3) of a high FBS indicative of diabetes who were current alcohol drinkers.
For water intake, most participants frequently drank water rather than being infrequent water drinkers,
however, the tertiary education group had the most infrequent drinkers (3). Table 2 provides more details
of the analysis.

Table 1: A table showing the distribution of demographic characteristics of the diabetic population
Variable Category Frequency Percent
Gender Female 91 85.8

Male 15 14.2
Residence Urban 68 64.2

Rural 6 5.7
Peri-urban 32 30.2

Marital Married 42 39.6
status Divorced 6 5.7

Single 56 52.8
Widowed 2 1.9

Educational Tertiary 39 36.8
status Secondary 20 18.9

Basic 42 39.6
No education 5 4.7

Occupation Formal sector 12 11.3
Self employed 23 21.7
Student 22 20.8
Trading 43 40.6
Unemployed 6 5.7
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Table 2: Comparison between education, gender, diabetes status and other variables
FBS Currently Smoked Currently Drank alcohol Frequently

interpretation smoke? before? drink? before? drink water
------------------ -------------- -------------- -------------- --------------- ------------

Education Gender High Normal No Yes No Yes No Yes No Yes No
Tertiary Female 4 24 28 2 26 6 22 14 14 26 2

Male 1 10 11 2 9 5 6 7 4 10 1
Total 5 34 39 4 35 11 28 21 18 36 3

Secondary Female 1 18 19 1 18 5 14 11 8 17 2
Male 0 1 1 0 1 1 0 1 0 1 0
Total 1 19 20 1 19 6 14 12 8 18 2

Basic Female 7 32 39 0 39 19 20 30 9 38 1
Male 1 2 3 0 3 1 2 3 0 3 0
Total 8 34 42 0 0 20 22 33 9 41 1

No education Female 2 3 5 0 5 1 4 4 1 4 1
Total 2 3 5 0 0 1 4 4 1 4 1

Total Female 14 77 91 3 88 31 60 59 32 85 6
Male 2 13 15 2 13 7 8 11 4 14 1
Total 16 90 106 5 101 38 68 70 36 99 7

Table 3: Comparison between education, gender, exercise and family history
Family history

Exercise ---------------------------------------------------------
---------------------------------------- Diabetes and

Education Gender Regularly Sometimes Never Diabetes Hypertension hypertension None
Tertiary Female 3 17 8 5 5 5 13

Male 1 6 4 1 1 4 5
Total 4 23 12 6 6 9 18

Secondary Female 1 9 9 4 6 1 8
Male 0 1 0 1 0 0 0
Total 1 10 9 5 6 1 8

Basic Female 3 15 21 5 7 8 19
Male 0 2 1 1 1 0 1
Total 3 17 22 6 8 8 20

No education Female 0 1 0 0 0 0 3
Total 0 1 4 0 2 0 3

Most participants exercised either “sometimes” or “never” rather than regularly, across all education
brackets and genders. Those with tertiary education had the highest number (4) who exercised regularly.
Around half of participants overall had no family history of diabetes or hypertension. The tertiary
education group had the highest number (18) with no family history. The basic education group had the
most cases (8) of family history of both diabetes and hypertension. More females exercised sometimes
or never compared to males across education levels. Slightly more males had a family history of diabetes
or hypertension than females.

Regular exercise decreased with lower education level, with 4 in tertiary education exercising regularly,
1 in secondary and 3 in basic education. Family history of diabetes and hypertension was highest in the
basic education group (8), followed by tertiary education (6). Irregular exercise and a family history of
chronic health conditions were conspicuously common in this study (Table 3). Those with lower education
levels exercised less regularly but had a higher family history of diabetes and hypertension. This indicates
physical inactivity and genetic predisposition may contribute to diabetes risks among those with lower
education. The trends further reinforce associations noted between lower education and poorer diabetes
control.
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Table 4: Comparison between education, residence, diabetes status and other variables
FBS Currently Smoked Currently Drank alcohol Frequently

interpretation smoke? before? drink? before? drink water?
----------------- -------------- -------------- -------------- --------------- ------------

Education Residence High Normal No Yes No Yes No Yes No Yes No
Tertiary Urban 5 25 30 3 27 10 20 17 13 27 3

Rural 0 2 2 0 2 0 2 2 0 2 0
Peri-urban 0 7 7 1 6 1 6 2 5 7 0
Total 5 34 39 4 35 11 28 21 18 36 3

Secondary Urban 0 15 15 0 15 5 10 9 6 14 1
Peri-urban 1 4 5 1 4 1 4 3 2 4 1
Total 1 19 20 1 19 6 14 12 8 18 2

Basic Urban 5 17 22 22 12 10 17 5 22 0
Rural 1 2 3 3 1 2 3 0 3 0
Peri-urban 2 15 17 17 7 10 13 4 16 1
Total 8 34 42 42 20 22 33 9 41 1

No education Urban 0 1 1 1 0 1 1 0 0 1
Rural 0 1 1 1 1 0 1 0 1 0
Peri-urban 2 1 3 3 0 3 2 1 3 0
Total 2 3 5 5 1 4 4 1 4 1

Total Urban 10 58 68 3 65 27 41 44 24 63 5
Rural 1 5 6 0 6 2 4 6 0 6 0
Peri-urban 5 27 32 2 30 9 23 20 12 30 2
Total 16 90 106 5 101 38 68 70 36 99 7

Most participants resided in urban areas across all education levels, especially those with tertiary
education where 30 out of 39 lived in cities17. Those with basic education in urban areas had the highest
number (5) with uncontrolled high blood sugar (2). Very few participants currently or previously smoked,
irrespective of education, residence or gender18. More participants currently or previously consumed
alcohol than smoked tobacco19. High blood sugars were more prevalent among urban residents who
currently drink alcohol20.

The basic education group again had the most urban cases (3) of high blood sugar who currently drink21.
Most participants frequently drank water, although tertiary educated urban residents had the highest
number (3) of infrequent drinkers (9). Basic educated urban dwellers exhibited the highest rates of
uncontrolled high blood sugar indicative of diabetes. High blood sugar was also more prevalent among
urban alcohol drinkers, especially those with basic education (Table 4).

Most of the participants exercised irregularly or never across all educational levels and residence groups22.
However, tertiary educated urban dwellers had the highest number (4) who exercised regularly (2). Basic
educated rural residents had the highest number (1) with a family history of both diabetes and
hypertension23. More urban females exercised irregularly compared to rural females across educational
levels7,24. Regular exercise was lowest in rural areas24,25.

Family history of both conditions was highest amongst urban tertiary educated (8) followed by basic
education urban residents25-27. Infrequent exercise and a family history of chronic health conditions were
common, especially in urban areas in this study. Rural residents with basic education had poorer exercise
habits but a higher dual family history (Table 5). This indicates inactivity and genetics may increase
diabetes risks, particularly for basic educated rural populations9,27,28.

The majority of participants in each occupation had normal blood sugar rather than high blood sugar
indicative of low diabetes prevalence, regardless of gender. However, elevated levels were most prevalent
among females engaged in trading and males who were self-employed. In contrast, students had the
lowest rates of high blood sugar. Unemployed participants and those in the formal sector also exhibited
better blood sugar control (Fig. 1).
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These trends suggest trading roles and self-employment may be linked to poorer diabetes regulation,
likely due to associated lifestyle factors. Similar studies in urban Africa have found high diabetes
prevalence among traders and entrepreneurs attributed to unhealthy diets and physical inactivity27-29.
Given many traders and self-employed individuals in urban Ghana are low-income earners, financial
barriers to healthy lifestyles may increase their diabetes risks29,30.

Overall, most individuals had normal blood sugar rather than elevated high levels regardless of diet.
However, high blood sugar was most frequent among those consuming carbohydrate-rich foods like
kenkey  (8  high  vs  10  normal)  and  banku  (4  high  vs  9  normal).  In  contrast,  participants  eating
protein-rich foods like fish (0 high vs 4 normal) and eggs (1 high vs 2 normal) exhibited better blood sugar
control.

Table 5: Comparison between education, residence, family history and exercise
Exercise

Family history ---------------------------------------------------------------
----------------------------- Diabetes and

Education Residence Diabetes Hypertension hypertension None Regularly Sometimes Never
Tertiary Urban 4 3 8 15 4 15 11

Rural 1 1 0 0 0 2 0
Peri-urban 1 2 1 3 0 6 1
Total 6 6 9 18 4 23 12

Secondary Urban 5 6 0 4 0 7 8
Peri-urban 0 0 1 4 1 3 1
Total 5 6 1 8 1 10 9

Basic Urban 2 6 4 10 1 9 12
Rural 1 1 0 1 0 0 3
Peri-urban 3 1 4 9 2 8 7
Total 6 8 8 20 3 17 22

No education Urban 0 1 0 0 0 0 1
Rural 0 1 0 0 0 0 1
Peri-urban 0 0 0 3 0 1 2
Total 0 2 0 0 0 0 4

Total Urban 11 16 12 29 5 31 32
Rural 2 3 0 1 0 2 4
Peri-urban 4 3 6 19 3 18 11
Total 17 22 18 49 8 51 47

Fig. 1: Fasting blood sugar (FBS) levels across various occupational groups
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Fig. 2: Dietary lifestyle of diabetics and their corresponding fasting blood sugar (FBS) category

Fig. 3: Comparing the family history with current diabetes status of participants

These findings concur with other African studies showing high carbohydrate diets, especially refined
grains, associated with poorer glycemic regulation in urban diabetics30,31. In comparison, increased intake
of foods like fish and eggs may improve diabetes outcomes31-33. The high carbohydrate diets predominant
in urban Ghana likely contribute to rising diabetes prevalence by promoting postprandial
hyperglycemia33,34. As such, reducing refined carbohydrate consumption and increasing protein intake
should  be  a  focus  of  lifestyle  interventions  for  the  growing  number  of  urban  diabetics  in  Ghana.
Figure 2 compares dietary habits with fasting blood sugar levels among the diabetic study participants.

Overall, most individuals had normal blood sugar levels regardless of family history. However, high blood
sugar indicative of diabetes was most frequent among those with a family history of both diabetes and
hypertension. These findings concurred with other studies in Ghanaians showing genetic predisposition
to chronic diseases like diabetes is common and associated with poorer glycemic regulation7,35.
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The high rates of family history of metabolic disorders likely contribute to escalating diabetes prevalence
in Ghana through increased genetic susceptibility, particularly when coupled with obesogenic lifestyles35.
As such, diabetes prevention efforts should target individuals with a family history of chronic diseases like
hypertension, given their higher risk for developing uncontrolled hyperglycemia. Lifestyle and
pharmacological interventions may help prevent or delay diabetes onset in this genetically predisposed
population. Figure 3 compares family history of diabetes, hypertension or both conditions with current
diabetes status among the participants. The findings can help guide policies and programs to curb
escalating obesity and diabetes in Ghana through risk factor modification and lifestyle interventions.

CONCLUSION
This study found a 15% prevalence of diabetes among obese adults in the semi-urban Madina
municipality and environs of Ghana. The highest diabetes prevalence was observed among those with
basic education and urban dwellers, especially traders and the self-employed. Diets high in refined
carbohydrates were associated with poorer blood sugar control compared to protein-rich foods. Genetic
predisposition to chronic diseases also contributed to uncontrolled hyperglycemia.

SIGNIFICANCE STATEMENT
This study aimed to determine the prevalence of diabetes among obese adults in the Madina municipality
and environs of Ghana, examining associated demographic and lifestyle factors. The results showed a 15%
prevalence of diabetes in this population. Diabetes was more prevalent among those with lower education
levels, urban residents, unhealthy dietary habits high in refined carbohydrates, occupations like trading
and those with a family history of chronic diseases like diabetes and hypertension. The findings highlight
vulnerable subgroups requiring targeted interventions to promote healthy lifestyles and prevent the
escalating burden of obesity and diabetes in Ghana.

The significant burden of diabetes in this semi-urban region highlights the need for preventive strategies
nationwide, not just in urban cities. Lower-educated, urban-dwelling traders with a family history of
metabolic disorders are at high risk and should be targeted for lifestyle interventions promoting healthy
diets, regular exercise and weight control. Addressing financial barriers to healthy lifestyles for low-income
groups is also essential. At the national level, policies and programs are needed to curb the rising
prevalence of obesity and diabetes across Ghana. This includes regulating the food industry, education
campaigns, screening initiatives and improving access to diabetes care. Without concerted prevention
efforts, the escalating non-communicable disease epidemic threatens progress and imposes substantial
social and economic burdens. The findings from this semi-urban area provide insights to guide further
research and interventions tailored to the needs of vulnerable subgroups in Ghana.
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