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Abstract 
Background: As the global burden of diabetes persists, research is needed to understand the role of wealth and 
correlates of diabetes across regions of the world. The purpose of this study is to examine the prevalence and role 
of wealth and diabetes across 6 low- and middle- income countries while also accounting for independent 
correlates of diabetes by country.  
Methods: Data from the Study on Global Ageing and Adult Health (SAGE), SAGE Wave 1 was used. Self-
reported diabetes status was the primary dependent variable and wealth quintile, number of dwelling characteristics 
and possession of a set of assets, was the independent variable. Logistic regression models examined the 
relationship between wealth and presence of diabetes across 6 countries with the highest wealth quintile, quintile 
1, serving as the reference group.  
Results: Sample size by country included Ghana N = 5573, South Africa N = 4227, Russia N = 4947, Mexico N 
= 5448, India N = 12198, and China N = 15050. Average age across country ranged from 49 to 63 years of age. 
Prevalence of diabetes across country included 3.4% and 9.2% for Ghana and South Africa, respectively. In Russia, 
8.3%; Mexico, 18.1%; India, 4.9%; and China, 5.9% of the sample reported having diabetes. In the adjusted logistic 
model, wealth was associated with higher odds of diabetes in Ghana (OR 2.26; CI 1.28; 4.13), South Africa (OR 
4.57; CI 2.25; 10.32), Mexico (OR 2.00; CI 1.14; 3.60), India (OR 2.45; CI 1.60; 3.86), and China (OR 2.16; CI 
1.62, 2.93).  
Conclusions: These findings add to the growing body of evidence in our understanding between wealth and 
diabetes. As diabetes persists as a leading cause of death globally, future work should focus on mechanisms 
underlying the relationship between wealth and diabetes while also developing interventions to mitigate his 
burgeoning disease affecting communities across low- and middle-income countries.  
Keywords: wealth, income, diabetes, global 
1. Introduction 
Diabetes is the 7th leading cause of death worldwide, affecting 537 million people who are 20-79 years of age. 
(International Diabetes Federation [IDF], 2021; World Health Organization [WHO], 2022; Lin et al., 2020; van 
Dieren et al., 2010). The incidence and prevalence of diabetes continues to increase on a global level, exerting 
significant economic cost at the individual and societal level (IDF, 2021; WHO, 2022; Lin et al., 2020; van Dieren 
et al., 2010; Cho et al., 2018; King, Aubert, & Herman, 1998). According to the International Diabetes Federation 
(IDF) 10th edition of the diabetes atlas released in 2021, the geographic profile of age adjusted diabetes prevalence 
shows that the highest prevalence for adults 20-79 years of age is experienced by the Middle East and North Africa 
(MENA) region at 18%, followed by the North American and Caribbean region at 11.9%, South-East Asia at 10%, 
Western Pacific at 9.9%, South and Central America at 8.2%, Europe at 7%, and Africa at 5.3% (IDF, 2021). While 
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family history and genetics may increase risk for developing diabetes, lifestyle factors such as poor diet, limited 
physical activity, and being overweight are key risk factors (WHO, 2022). Recent evidence suggests an 
epidemiologic transition, shifts in the leading causes of death from communicable to other causes of death, may 
be a key factor underlying the rise in diabetes, particularly for low- and middle-income countries. Epidemiological 
transitions represent the complex shifts in health and disease and how these patterns in turn impact the demographic 
and economic profile of populations (Omran, 2005; Mattei et al., 2015). While there are many determinants of 
epidemiological transitions, wealth is an important factor as it increases access to resources to support 
infrastructure for improving population health (Omran, 2005; Mattei et al., 2015). 
Wealth as a factor associated with increasing diabetes prevalence has gained attention more recently as 
epidemiological transitions have occurred across regions of the world, shifting the leading causes of death to non-
communicable diseases such as diabetes (Alcorn & Ouyang, 2012; Williams et al., 2018; Klautzer, Becker, & 
Mattke 2014; Tanaka, Gjonça, & Gulliford, 2011). For example, a recent study examining the relationship between 
wealth and diabetes prevalence across 29 low- and middle-income countries found that higher household wealth 
was associated with increased diabetes risk across lower income countries but not in middle income countries 
(Seiglie et al., 2020). Other studies have examined the relationship with wealth and diabetes at country specific 
levels across low-and middle-income countries as well as high income countries (Tanaka, Gjonça, & Gulliford, 
2011; Mutyambizi et al., 2019). In the United Kingdom for example, lower wealth was associated with higher risk 
of diabetes among the older population (Tanaka, Gjonça, & Gulliford, 201). Whereas in South Africa, diabetes 
prevalence is found concentrated within groups with higher wealth (Mutyambizi et al., 2019).  
As diabetes prevalence continues to rise across regions of the world, understanding the relationship between wealth 
and diabetes is a critical next step for the development of global efforts to mitigate the impact of diabetes (WHO, 
2016; WHO, 2010). Specifically, the World Health Organization (WHO) and the IDF support the development of 
multisectoral responses across regions of the world to combat diabetes with specific focus on care and control, 
national plans and strategies to reduce impact, and high-quality research (WHO, 2018; IDF, 2023). In support of 
these multisectoral responses, understanding the relationship between wealth and diabetes across geographic 
regions may better inform multisectoral approaches. This paper therefore aims to extend the evidence base in three 
keyways. First, this paper will examine prevalence of diabetes across six countries that represent five IDF regions 
including 1) Africa; 2) Europe; 3) North America and Caribbean; 4) South-East Asia; and 5) Western Pacific. 
Second, this paper will examine the relationship between wealth and diabetes and if this relationship varies across 
the 6 countries. Finally, this paper will examine correlates of diabetes across social demographic factors by 
countries. 
2. Method 
2.1 Data 
This study used data from the WHO Study on Global Ageing and Adult Health (SAGE) (WHO, 2024; Kowal et 
al., 2012). SAGE is an international longitudinal dataset that collects health surveillance data from national 
representative samples across six countries: Ghana, South Africa, Russian Federation, Mexico, India, and China, 
each country included in the WHO SAGE study represents the partnered countries with the WHO for SAGE 
(Kowal et al., 2012). According to WHO for SAGE, these six countries are core SAGE countries selected as such 
for their broad representation across geographic regions capturing economic diversity and health transitions 
(Kowal et al., 2012). SAGE collects data from adults aged 18 years and older, placing emphasis on adults who are 
age 50 and older across participating countries (Kowal et al., 2012). Participant responses from SAGE Wave 1 
individual data files were used for each participating country (Kowal et al., 2012). SAGE Wave 1 was conducted 
during the time period of 2007 to 2010 and captured both individual and household level information. Wave 1 
represents the only wave with current data available for all 6 countries (WHO, 2024). Ghana, South Africa, Russian 
Federation, India, and China utilized a multistage cluster sampling strategy. In Mexico, all 32 federal states were 
included in the household section (Kowal et al., 2012). Detailed sample size by country, response rates, 
representativeness level, and country validity have been published and described in detail by the WHO for SAGE 
in Kowal et al. (2012). Wave 1 measures include socio-demographics, work history and benefits, health status, 
performance tests and biomarkers, risk factors and preventive health behaviors, chronic conditions, social 
cohesion, and health care utilization. Individual response rate in China was 93%, 80% in Ghana, 68% in India, 
51% in Mexico, 83% in Russia and 77% in South Africa. The total number of individual respondents from China 
was 15,050; 5,573 in Ghana, 12,198 from India, 5,448 from Mexico, 4,947 in Russia and 4,227 in South Africa. 
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2.2 Measures 
2.2.1 Dependent Variable 
Diabetes status served as the dependent variable. Diabetes status was self-reported based on responses to any of 
the following questions: 1) Have you ever been diagnosed with diabetes (high blood sugar) (not including diabetes 
associated with a pregnancy); 2) Have you been taking insulin or other blood sugar lowering medications; 3) Have 
you been following a special diet, exercise regimine or weight control program for diabetes during the last 2 weeks? 
(As recommended by health professional). Diabetes type cannot be determined in this dataset, however given that 
90-95% of all diabetes cases worldwide represent type 2, it can be assumed that the majority of participants in this 
study have type 2 diabetes (WHO, 2022).   
2.2.2 Independent Variables 
Wealth served as the independent variable derived from household assets, characteristics of household dwelling, 
and self-reported consumption and income, available in the dataset as ‘income quintile’ for each country (Kowal 
et al., 2012; Fernández-Niño et al., 2019). Quintiles range from 1-5 with 1 representing the lowest quintile and 5 
representing the highest (Kowal et al., 2012). The income quintiles are created based a number of dwelling 
characteristics and possession of a set of assets (Ferguson, Tandon, & Gakidou, 2003).  
2.2.3 Social Demographics 
Social demographics included age (continuous), gender (male, female), marital status (categorized as ‘Single’, 
‘with Partner’), education (‘No formal education’, ’Less than High School’, ’High School or beyond’), area of 
residence (‘Urban’, ’Rural’), work status (‘Working’ vs. ‘Not-Working’), and social cohesion (‘Yes’, ‘No’) to 
capture neighborhood characteristics of the sample. Social cohesion was measured using the following three 
components: 1) Trust, 2) Safety Perception, and 3) Social Network. Trust was captured by asking participants 
about trust in neighbors with response types as ‘To a very great extent’, ‘To a great extent’, ‘Neither great nor 
small extent’, ‘To a small extent’, ‘To a very small extent’. The variable was dichotomized by grouping ‘To a very 
great extent’,’ To a great extent’ responses to ‘Yes’ and all other response types as ‘No’. Safety perception was 
determined using the following items 1) Feel safe at home? 2) Feel safe on street? With responses as ‘completely 
safe’, ‘very safe’, ‘moderately safe’, ‘slightly safe’ and ‘not safe at all’. The above two variables were dichotomized 
by grouping responses ‘completely safe’, ‘very safe’ as to being ‘safe’ and other response types grouped into ‘not 
safe’ category. The third survey item for safety included 3) Victim of violent crime last 12 months? Response type 
as ‘Yes’ or ‘No’. We consolidated items 1, 2, 3 to a single continuous variable ranging from 0 (being low) to 3 
(being high). Further simplified by generating a categorical variable with low (0) vs. medium/high (1-3) categories. 
Social Network was measured using marital status, attending religious services, participating in clubs, and trusting 
other people. Each of the items were categorized and further generated a continuous variable ranging from 0 to 4 
and simplified it to a categorical variable as ‘No (0)’ vs ‘Yes (1-4)’.  
2.3 Statistical Analysis 
Descriptive statistics to determine frequencies were used to understand social demographic differences between 
the regions/countries. The relationship between wealth and presence of diabetes in each region/country was 
assessed using logistic regression models. Specifically, generalized linear regression models with family defined 
as binomial and link type as logit to account for dichotomized outcomes and to implement a distribution on the 
error terms for the populations from China, Ghana, India, Mexico, Russia, and South Africa. Models were stratified 
by country. First, unadjusted analyses were run with wealth as the primary independent variable and diabetes as 
the outcome. Then models were adjusted for social demographic characteristics (age, gender, marital status, 
education, area of residence, work status, and social cohesion). We used R version-4.0.0 to perform our statistical 
analysis and statistical significance was set at p<0.05. 
3. Results 
Table 1 summarizes the sample characteristics. Sample size by country included Ghana N = 5573, South Africa N 
= 4227, Russia N = 4947, Mexico N = 5448, India N = 12198, and China N = 15050. Mean age across each country 
was 60 years for Ghana, 60 years for South Africa, 62 years for Russia, 63 years for Mexico, 49 years for India, 
and 60 years for China. Looking at prevalence of diabetes by country, Ghana & South Africa, prevalence was 3.4% 
and 9.2%, respectively. In Russia, 8.3% of the sample reported having diabetes. In Mexico, 18.1% of the sample 
population reported having diabetes. In India, 4.9% of the sample reported having diabetes. In China, 5.9% of the 
sample reported having diabetes.  
 



gjhs.ccsenet.org Global Journal of Health Science Vol. 16, No. 4; 2024 

25 

 

Table 1. Sample Characteristics by Country  

 Africa Europe North America 
and Caribbean 

South-East 
Asia 

Western 
Pacific 

  
Ghana 

(N=5573) 
South Africa 
(N=4227) 

Russia  

(N=4947) 

Mexico  

(N=5448) 

India 

(N=12198) 

China  

(N=15050) 

Self-reported Diabetes  3.4% 9.2% 8.3% 18.1% 4.9% 5.9% 

Independent Variable Wealth      

  Quintile 1 (lowest income quintile) 19.4% 19.3% 17.3% 20.3% 17.4% 19.0% 

  Quintile 2 19.7% 19.6% 19.1% 20.1% 19.1% 19.8% 

  Quintile 3 19.8% 18.9% 20.1% 19.6% 19.1% 20.0% 

  Quintile 4 20.2% 20.7% 20.7% 20.0% 21.0% 20.6% 

  Quintile 5 (highest income quintile) 20.6% 21.3% 22.7% 19.8% 23.2% 20.4% 

Social Demographic Characteristics         

Mean Age (sd) 60.2(14.1) 60.3(12.4) 62.4(13.0) 63.7(14.3) 49.9(16.8) 60.5(11.9) 

Gender       

  Female 49.4% 57.4% 64.4% 61.7% 61.4% 53.4% 

Marital Status             

  w/Partner 60.9% 53.0% 57.1% 63.4% 77.5% 83.4% 

Level of Education       

  No formal education 82.2% 54.4% 10.3% 53.7% 59.3% 64.1% 

  <High School 9.2% 38.7% 52.9% 42.6% 32.1% 30.2% 

  > = High School 8.5% 6.8% 36.7% 3.6% 8.5% 5.5% 

Area of Residence        

  Rural 59.0% 33.4% 25.0% 23.5% 74.3% 50.9% 

Work Status       

  Not Working 26.7% 67.7% 62.5% 46.5% 35.8% 51.1% 

Social Cohesion              

Yes 55.2% 24.7% 24.1% 36.4% 45.3% 75.5% 

 
Table 2 shows the unadjusted logistic models for the relationship between wealth and odds of diabetes by country. 
Ghana had statistically significantly higher odds of diabetes for quintile 4 (OR 2.35; CI 1.39, 4.14) and quintile 5 
(OR 3.70; CI 2.26, 6.35) compared to those in quintile 1. South Africa had statistically significantly higher odds 
of diabetes for quintile 3 (OR 3.19; CI 2.07, 5.07), quintile 4 (OR 3.95; CI 2.60, 6.22), and quintile 5 (OR 4.04; 
CI 2.66, 6.35) compared to quintile 1. In Russia, there was no statistically significant relationship between wealth 
and diabetes. Mexico had statistically significantly higher odds of diabetes for quintile 3 (OR 1.55; CI 1.13, 2.13) 
only, compared to quintile 1. India had statistically significantly higher odds of diabetes for quintile 3 (OR 2.26; 
CI 1.55, 3.36), quintile 4 (OR 3.57; CI 2.51, 5.18), and quintile 5 (OR 4.81; CI 3.43, 6.92) compared to quintile 1. 
China had statistically significantly higher odds of diabetes for quintile 2 (OR 1.49; CI 1.13; 1.97), quintile 3 (OR 
2.18; CI 1.68; CI 2.83) quintile 4 (OR 2.47; CI 1.92; 3.19) and quintile 5 (OR 2.64; CI 2.06; 3.41) compared to 
those in the lowest quintile. 
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Table 2. Unadjusted Logistic Model of Wealth and Odds of Diabetes by Country 

  

Africa Europe 
North 
America and 
Caribbean 

South-East 
Asia 

Western 
Pacific 

Ghana 

N = 5,083 

South Africa 

N = 4,005 

Russia 

N = 4,289 

Mexico 

N = 2,630 

India 

N = 11,152 

China 

N = 14,480 

OR (CI) OR (CI) OR (CI) OR (CI) OR (CI) OR (CI) 

Wealth        

Quintile 2 
0.83  

(0.42, 1.63) 

1.61  

(0.99, 2.65) 

0.96  

(0.67, 1.36) 

1.35  

(0.99, 1.86) 

1.28  

(0.84, 1.96) 

1.49**  

(1.13, 1.97) 

Quintile 3 
1.36  

(0.75, 2.51) 

3.19***  

(2.07, 5.07) 

1.28  

(0.92, 1.79) 

1.55**  

(1.13, 2.13) 

2.26***  

(1.55, 3.36) 

2.18***  

(1.68, 2.83) 

Quintile 4 
2.35**  

(1.39, 4.14) 

3.95***  

(2.60, 6.22) 

0.81  

(0.57, 1.17) 

1.16  

(0.84, 1.61) 

3.57***  

(2.51, 5.18) 

2.47***  

(1.92, 3.19) 

Quintile 5 
3.70***  

(2.26, 6.35) 

4.04***  

(2.66, 6.35) 

0.78  

(0.55, 1.11) 

1.19  

(0.85, 1.65) 

4.81***  

(3.43, 6.92) 

2.64***  

(2.06, 3.41) 

Note. ***p < .001; **p < .01; *p < .05. OR = Odds Ratio. CI = Confidence Interval. 

 
Table 3 shows the logistic model for the relationship between wealth and diabetes adjusted for social demographic 
characteristics (age, gender, marital status, education, area of residence, work status, and social cohesion) by 
country. Individuals in Ghana had a statistically significantly higher odds of diabetes for quintile 4 (1.88; 1.07, 
3.42) and quintile 5 (OR 2.26; CI 1.28, 4.13). Individuals in South Africa had a statistically significantly higher 
odds of diabetes for quintile 3 (OR 4.07; CI 2.03, 9.09), quintile 4 (OR 4.89; CI 2.47, 10.84), and quintile 5 (OR 
4.57; CI 2.25, 10.32). In Russia, there was no statistically significant higher odds of diabetes in any of the quintiles. 
Individuals in Mexico had a statistically significantly higher odds of diabetes for quintile 2 (OR 2.06; CI 1.19, 
3.64), quintile 3 (OR 2.04; CI 1.17, 3.66), and quintile 5 (OR 2.00; CI 1.14, 3.60). Individuals in India had a 
statistically significantly higher odds of diabetes for quintile 3 (OR 1.78; CI 1.14, 2.84), quintile 4 (OR 2.34; CI 
1.54, 3.67), and quintile 5 (OR 2.45; CI 1.60, 3.86). Individuals in China had a statistically significantly higher 
odds of diabetes for quintile 2 (OR 1.57; CI 1.15, 2.17), quintile 3 (OR 1.83; CI 1.36, 2.48), quintile 4 (OR 2.23; 
CI 1.67, 3.01), and quintile 5 (OR 2.16; CI 1.62, 2.93). 
Table 3 also shows the correlates of diabetes across social demographic characteristics by region. In Ghana, rural 
area of residence was statistically significant with lower odds of diabetes (OR 0.56; CI 0.39, 0.81) compared to 
urban. Unemployment was significantly associated with higher odds of diabetes (OR 2.14; CI 1.52, 3.03) compared 
to being employed. Similarly, in South Africa, rural area of residence was significantly associated with lower odds 
of diabetes (OR 0.44; CI 0.29, 0.66) and unemployment was significantly associated with higher odds of diabetes 
(OR 2.58; CI 1.72, 3.95). In Russia, social demographic characteristics associated with higher odds of diabetes 
(OR 1.02; CI 1.00, 1.03), women (OR 2.00; CI 1.49, 2.73), and unemployment (OR 2.00, CI 1.43, 2.83). In Mexico, 
older age was the only social demographic characteristic associated with higher odds of diabetes (OR 1.02; CI 
1.01, 1.03) and rural area of residence was associated with lower odds of diabetes (OR 0.50; CI 0.32, 0.76). For 
India, social demographic characteristics associated with increased odds of diabetes included older age (OR 1.03; 
CI 1.02, 1.04), greater than a high school education (OR 1.74; CI 1.36, 2.21) less than a high school education 
(OR 1.58; CI 1.01, 2.43) compared to no education, respectively, and unemployment (OR 1.29; CI 1.00, 1.65). 
Women in India had significantly lower odds of diabetes compared to men (OR 0.63; CI 0.47, 0.82), and rural area 
of residence (OR 0.49; CI 0.39, 0.62) compared to urban area of residence. For China, older age (OR 1.04; CI 1.03, 
1.06), having a partner compared to being single (OR 1.31; CI 1.05, 1.64), and unemployment compared to being 
employed (OR 1.65; CI 1.32, 2.07) were all statistically significantly related to higher odds of diabetes. Living in 
a rural area of residence compared to an urban area was statistically significantly related to lower odds of diabetes 
in China (OR 0.45; CI 0.36, 0.55). 
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Table 3. Adjusted Logistic Multivariable Model of Wealth and Odds of Diabetes by Country  

  

Africa Europe 
North 
America and 
Caribbean 

South-East 
Asia 

Western 
Pacific 

Ghana 

N = 4,816 

South Africa 

N = 2,301 

Russia 

N = 3,776 

Mexico 

N = 1,240 

India 

N = 7,109 

China 

N = 11,977 

 OR (CI) OR (CI) OR (CI) OR (CI) OR (CI) OR (CI) 

Wealth              

Quintile 2 
0.81  

(0.41, 1.61) 

2.15  

(1.01, 4.97) 

0.94  

(0.64, 1.38) 

2.06*  

(1.19, 3.64) 

1.14  

(0.70, 1.88) 

1.57**  

(1.15, 2.17) 

Quintile 3 
1.24  

(0.67, 2.33) 

4.07***  

(2.03, 9.09) 

1.35  

(0.94, 1.94) 

2.04*  

(1.17, 3.66) 

1.78*  

(1.14, 2.84) 

1.83***  

(1.36, 2.48) 

Quintile 4 
1.88*  

(1.07, 3.42) 

4.89***  

(2.47, 10.84) 

0.99  

(0.66, 1.49) 

1.71  

(0.97, 3.10) 

2.34***  

(1.54, 3.67) 

2.23***  

(1.67, 3.01) 

Quintile 5 
2.26**  

(1.28, 4.13) 

4.57***  

(2.25, 10.32) 

1.07  

(0.70, 1.61) 

2.00*  

(1.14, 3.60) 

2.45***  

(1.60, 3.86) 

2.16***  

(1.62, 2.93) 

Social Demographic Characteristics     

Age 
1.01  

(1.00, 1.02) 

1.01  

(1.00, 1.03) 

1.02*  

(1.00, 1.03) 

1.02**  

(1.01, 1.03) 

1.03***  

(1.02, 1.04) 

1.04***  

(1.03, 1.05) 

Gender             

Female 
1.37  

(0.95, 1.99) 

1.37  

(0.97, 1.94) 

2.00***  

(1.49, 2.73) 

1.04  

(0.74, 1.47) 

0.63** 

(0.47, 0.82) 

1.09  

(0.93, 1.27) 

Marital Status           

w/Partner 
1.19  

(0.80, 1.77) 

1.07  

(0.76, 1.50) 

0.98  

(0.75, 1.29) 

1.03  

(0.72, 1.48) 

1.09  

(0.81, 1.49) 

1.31*  

(1.05, 1.64) 

Education             

Educ< High School 
1.54  

(0.97, 2.37) 

1.23  

(0.87, 1.75) 

1.26  

(0.84, 1.92) 

0.77  

(0.55, 1.07) 

1.74***  

(1.36, 2.21) 

0.98  

(0.82, 1.17) 

Educ> = High School 
1.08  

(0.63, 1.78) 

1.32  

(0.70, 2.37) 

1.44  

(0.93, 2.28) 

0.44  

(0.16, 0.99) 

1.58*  

(1.01, 2.43) 

1.01  

(0.74, 1.36) 

Area of Residence           

Rural 
0.56**  

(0.39, 0.81) 

0.44***  

(0.29, 0.66) 

0.82  

(0.60, 1.11) 

0.50**  

(0.32, 0.76) 

0.49***  

(0.39, 0.62) 

0.45***  

(0.36, 0.55) 

Work Status           

Not-Working 
2.14***  

(1.52, 3.03) 

2.58***  

(1.72, 3.95) 

2.00***  

(1.43, 2.83) 

1.35  

(0.96, 1.90) 

1.29*  

(1.00, 1.65) 

1.65***  

(1.32, 2.07) 

Social Cohesion              

Yes 
0.73  

(0.52, 1.00) 

1.05  

(0.73, 1.49) 

1.01  

(0.75, 1.33) 

0.96  

(0.69, 1.33) 

1.04  

(0.83, 1.30) 

0.92  

(0.77, 1.09) 

Note. Adjusted model covariates: Social Cohesion, Age, Gender, Marital Status, Education, Area of Residence, Work Status. 

***p < .001; **p < .01; *p < .05. OR = Odds Ratio, CI = Confidence Interval.  
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4. Discussion 
Overall, this study examining the relationship between wealth and odds of diabetes across 6 countries found 
prevalence of diabetes varied across countries with the highest prevalence seen in Mexico with 18.1% prevalence. 
Prevalence varied between the two African countries with a 9% prevalence in South Africa and a 3.4% prevalence 
in Ghana. In Russia, diabetes prevalence was 8.3%, and was 5.9% for China, and 4.9% in India. After adjusting 
for social demographic factors, findings showed a significant gradient between wealth and diabetes for Ghana and 
India. However, this gradient was not consistent for all countries. For example, in China, there was a slight gradient 
for wealth across quintiles 2, 3, and 4, however this relationship decreased for quintile 5. For Mexico, wealth for 
quintiles 2 and 3 were significantly associated with higher odds of diabetes but was not significant for quintile 4, 
and significance decreased for quintile 5. For South Africa, wealth was significantly associated with 4-fold 
increased odds of diabetes for quintiles 3, 4, and 5 but there was no gradient. In Russia, wealth was not statistically 
significantly related to diabetes across any quintile.  
Correlates of diabetes also varied across regions. Living in a rural residence was significantly associated with 
lower odds of diabetes in Ghana and South Africa, Mexico, India, and China. Unemployment was consistently 
associated with higher odds of diabetes across all countries except for Mexico. Older age was significantly 
associated with higher odds of diabetes for Russia, Mexico, India, and China. Women had a significantly higher 
odds of diabetes in Russia, however had significantly lower odds of diabetes in India. Individuals who reported 
having a partner, compared to being single, was only significantly related to higher odds of diabetes in China; and 
having any education was significantly associated with higher odds of diabetes in India only.  
Overall, existing evidence shows that there is a clear gradient between country level wealth and diabetes prevalence, 
with a recent study of 29 low and middle income, upper middle income, and high-income countries showing that 
across world bank income groups, diabetes prevalence increased with increasing country wealth (Seiglie et al., 
2020). The current findings add to the body of literature by providing country level data for the relationship 
between wealth and diabetes across 6 countries. Specifically, in China, evidence for the relationship between 
wealth and diabetes has been mixed (Wu et al., 2017). A systematic review evaluating the relationship between 
socioeconomic status and diabetes in China, Hong Kong, and Taiwan found that the relationship between income 
and diabetes was inconsistent in the literature (Wu et al., 2017). However, more recently, a study examining the 
relationship between socioeconomic status and diabetes in China, found that after adjusting for demographic 
factors and family history of diabetes, household income was significantly associated with prevalent diabetes in a 
prospective cohort of Chinese adults (Wu et al., 2019). In India, recent evidence from a population-based study 
shows diabetes prevalence as being 2.9%, with household wealth being significantly associated with diabetes in 
the study population (Corsi and Subramanian, 2019). Results from the NATION study conducted in the Russian 
Federation found in 2016 the diabetes prevalence to be 5.4%, with significantly higher prevalence found among 
rural populations compared to urban populations, however this study did not specify wealth or income as factor 
controlled or associated with diabetes in the population (Dedov et al., 2016). Evidence for South Africa shows that 
diabetes prevalence varies by wealth among its population, however individuals with diagnosed diabetes are 
represented amongst the highest wealth quintiles in the country (Mutyambizi et al., 2019). Similarly in Ghana, at 
a population level, households with greater wealth are shown to have higher diabetes prevalence compared to those 
with lower wealth (Gatimu, Milimo, & Sebastian, 2016). For Mexico, Gross Domestic Product (GDP) has not only 
been shown to be associated with diabetes but is also associated with diabetes mortality such that the higher the 
GDP over time in Mexico, the higher the diabetes mortality rate (Soto-Estrada et al., 2018).  
The findings of this study show that the relationship between wealth and diabetes is not consistent across countries, 
and correlates of diabetes also vary across country. This differential relationship between wealth, social 
demographic correlates, and diabetes across these 6 countries suggests the need for tailoring of global efforts to 
account for the unique drivers of diabetes across the world. Specifically, focusing on prevalence by geographic 
profile may not be adequate to address diabetes at a global level. For example, as the IDF provides prevalence 
estimates for each region, demonstrating the lowest prevalence of diabetes in the Africa region with 5.3% 1, the 
findings presented here show that while Africa may have the lowest diabetes prevalence of the IDF regions 
according to the IDF Diabetes Atlas, South Africa within this region has a 4- fold increased odds of diabetes for 
individuals in wealth quintiles 3, 4, and 5. Additionally, as reported by the IDF Diabetes Atlas, the North American 
and Caribbean region has a diabetes prevalence of 11.9% (IDF, 2021). The findings of this study show that Mexico 
within this region has a diabetes prevalence of 18% and odds of diabetes decreases as wealth increases. Taken 
together, the data presented here extend the data of the IDF by highlighting diabetes prevalence and the association 
between wealth and diabetes across countries within represented IDF regions with variation in correlates of 
diabetes across countries. 
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5. Limitations 
While this study is strengthened by examining the relationship between wealth and diabetes across 6 countries 
there are several limitations that need to be taken into account. First, this data represents a cross-sectional analysis 
and so these results cannot speak to causality. Future work should consider the longitudinal examination between 
wealth and odds of diabetes as more years of data for all 6 countries become available. Secondly, the data presented 
here is self-report and may be subject to some recall bias and or misclassification, however evidence suggests that 
self-report of chronic disease conditions, such as diabetes, has low recall bias. Additionally, reverse causality may 
explain the association between diabetes and unemployment in some countries, however this dataset did not 
specify unemployment due to retirement versus not being able to find work as a working age adult seeking 
employment. Finally, measuring wealth across countries may present some level of variability, future work should 
also consider using a wealth index that can be harmonized across countries to minimize bias. 
6. Conclusions 
This study examined the relationship between wealth and diabetes across 6 countries. Findings show that 
prevalence of diabetes varies across countries and wealth is associated with diabetes across countries, with an 
inconsistent gradient between wealth and diabetes existing across countries. Additionally, this study shows that 
correlates of diabetes vary by country suggesting the need for a unique and tailored approach to address diabetes 
across world regions. As multisectoral approaches are developed to combat the global burden of disease, these 
findings add to the growing body of evidence in our understanding between wealth and odds of diabetes. Future 
work should focus on mechanisms underlying the relationship between wealth and diabetes while also developing 
tailored interventions that account for the unique correlates of diabetes to mitigate this burgeoning disease affecting 
communities across low- and middle-income countries. 
Acknowledgments 
Authors' Contributions 
All authors made major contributions to this manuscript and approved the final manuscript. 
Funding 
The authors would like to acknowledge efforts for this study were partially supported by: National Institute of 
Diabetes and Digestive Kidney Disease (R01DK118038, R01DK120861, K01DK131319-01); and National 
Institute for Minority Health and Health Disparities (R01MD013826, R01MD01574, R01MD018012). Funding 
organizations had no role in the analysis, interpretation of data, or writing of the manuscript. 
Ethical Approval 
All procedures performed in studies involving human participants were in accordance with the ethical standards 
of the Institutional Review Board at the Medical College of Wisconsin and with the 1964 Helsinki declaration and 
its later amendments or comparable ethical standards. 
Provenance and Peer Review 
Not commissioned; externally double-blind peer reviewed. 
Data Availability Statement 
The data that support the findings of this study are available on request. 
Competing Interests Statement  
All authors declare they have no conflict of interest. 
References 
Alcorn, T., & Ouyang, Y. (2012). Diabetes saps health and wealth from China's rise. Lancet (London, England), 

379(9833), 2227-2228. https://doi.org/10.1016/S0140-6736(12)60963-5 
Chatterji, S., & Kowal, P. (2013). WHO Study on Global AGEing and Adult Health (SAGE): Wave 1, 2007-2010. 

Ann Arbor, MI: Inter-university Consortium for Political and Social Research [distributor]. 
https://doi.org/10.3886/ICPSR31381.v1 

Cho, N. H., Shaw, J. E., Karuranga, S., Huang, Y., da Rocha Fernandes, J. D., Ohlrogge, A. W., & Malanda, B. 
(2018). IDF Diabetes Atlas: Global estimates of diabetes prevalence for 2017 and projections for 2045. 
Diabetes research and clinical practice, 138, 271-281. https://doi.org/10.1016/j.diabres.2018.02.023 

Corsi, D. J., & Subramanian, S. V. (2019). Socioeconomic Gradients and Distribution of Diabetes, Hypertension, 



gjhs.ccsenet.org Global Journal of Health Science Vol. 16, No. 4; 2024 

30 

 

and Obesity in India. JAMA network open, 2(4), e190411. 
https://doi.org/10.1001/jamanetworkopen.2019.0411 

Dedov, I., Shestakova, M., Benedetti, M. M., Simon, D., Pakhomov, I., & Galstyan, G. (2016). Prevalence of type 
2 diabetes mellitus (T2DM) in the adult Russian population (NATION study). Diabetes research and clinical 
practice, 115, 90-95. https://doi.org/10.1016/j.diabres.2016.02.010 

Fernández-Niño, J. A., Bonilla-Tinoco, L. J., Manrique-Espinoza, B. S., Salinas-Rodríguez, A., Santos-Luna, R., 
Román-Pérez, S., … & Duncan, D. T. (2019). Neighborhood features and depression in Mexican older adults: 
A longitudinal analysis based on the study on global AGEing and adult health (SAGE), waves 1 and 2 (2009-
2014). PloS one, 14(7), e0219540. https://doi.org/10.1371/journal.pone.0219540 

Gatimu, S. M., Milimo, B. W., & Sebastian, M. S. (2016). Prevalence and determinants of diabetes among older 
adults in Ghana. BMC public health, 16(1), 1174. https://doi.org/10.1186/s12889-016-3845-8 

International Diabetes Federation. (2021). Diabetes atlas. Retrieved from https://diabetesatlas.org/ 
International Diabetes Federation. (2023). Renewing the fight: A call to action for diabetes and chronic kidney 

disease. Retrieved from https://idf.org/media/uploads/2023/07/IDF-ISN-Policy-Brief-Renewing-the-Fight_ -
a-call-to-action-on-diabetes-and-chronic-kidney-disease.pdf 

King, H., Aubert, R. E., & Herman, W. H. (1998). Global burden of diabetes, 1995-2025: prevalence, numerical 
estimates, and projections. Diabetes care, 21(9), 1414-1431. https://doi.org/10.2337/diacare.21.9.1414 

Klautzer, L., Becker, J., & Mattke, S. (2014). The curse of wealth - Middle Eastern countries need to address the 
rapidly rising burden of diabetes. International journal of health policy and management, 2(3), 109-114. 
https://doi.org/10.15171/ijhpm.2014.33 

Kowal, P., Chatterji, S., Naidoo, N., Biritwum, R., Fan, W., Lopez Ridaura, R., Maximova, T., Arokiasamy, P., 
Phaswana-Mafuya, N., Williams, S., Snodgrass, J. J., Minicuci, N., D'Este, C., Peltzer, K., Boerma, J. T., & 
SAGE Collaborators (2012). Data resource profile: the World Health Organization Study on global AGEing 
and adult health (SAGE). International journal of epidemiology, 41(6), 1639-1649. 
https://doi.org/10.1093/ije/dys210 

Lin, X., Xu, Y., Pan, X., Xu, J., Ding, Y., Sun, X., … & Shan, P. F. (2020). Global, regional, and national burden 
and trend of diabetes in 195 countries and territories: an analysis from 1990 to 2025. Scientific reports, 10(1), 
14790. https://doi.org/10.1038/s41598-020-71908-9 

Mattei, J., Malik, V., Wedick, N. M., Hu, F. B., Spiegelman, D., Willett, W. C., Campos, H., & Global Nutrition 
Epidemiologic Transition Initiative (2015). Reducing the global burden of type 2 diabetes by improving the 
quality of staple foods: The Global Nutrition and Epidemiologic Transition Initiative. Globalization and 
health, 11, 23. https://doi.org/10.1186/s12992-015-0109-9 

Mutyambizi, C., Booysen, F., Stokes, A., Pavlova, M., & Groot, W. (2019). Lifestyle and socio-economic 
inequalities in diabetes prevalence in South Africa: A decomposition analysis. PloS one, 14(1), e0211208. 
https://doi.org/10.1371/journal.pone.0211208 

Omran A. R. (2005). The epidemiologic transition: a theory of the epidemiology of population change. 1971. The 
Milbank quarterly, 83(4), 731-757. https://doi.org/10.1111/j.1468-0009.2005.00398.x 

Ramlagan, S., Peltzer, K., & Phaswana-Mafuya, N. (2013). Social capital and health among older adults in South 
Africa. BMC geriatrics, 13, 100. https://doi.org/10.1186/1471-2318-13-100 

Seiglie, J. A., Marcus, M. E., Ebert, C., Prodromidis, N., Geldsetzer, P., Theilmann, M., … Manne-Goehler, J. 
(2020). Diabetes Prevalence and Its Relationship With Education, Wealth, and BMI in 29 Low- and Middle-
Income Countries. Diabetes care, 43(4), 767-775. https://doi.org/10.2337/dc19-1782 

Soto-Estrada, G., Moreno Altamirano, L., García-García, J. J., Ochoa Moreno, I., & Silberman, M. (2018). Trends 
in frequency of type 2 diabetes in Mexico and its relationship to dietary patterns and contextual factors. 
Gaceta sanitaria, 32(3), 283-290. https://doi.org/10.1016/j.gaceta.2017.08.001 

Tanaka, T., Gjonça, E., & Gulliford, M. C. (2012). Income, wealth and risk of diabetes among older adults: cohort 
study using the English longitudinal study of ageing. European journal of public health, 22(3), 310-317. 
https://doi.org/10.1093/eurpub/ckr050 

van Dieren, S., Beulens, J. W., van der Schouw, Y. T., Grobbee, D. E., & Neal, B. (2010). The global burden of 
diabetes and its complications: an emerging pandemic. European journal of cardiovascular prevention and 



gjhs.ccsenet.org Global Journal of Health Science Vol. 16, No. 4; 2024 

31 

 

rehabilitation: official journal of the European Society of Cardiology, Working Groups on Epidemiology & 
Prevention and Cardiac Rehabilitation and Exercise Physiology, 17(Suppl 1), S3-S8. 
https://doi.org/10.1097/01.hjr.0000368191.86614.5a 

Williams, J., Allen, L., Wickramasinghe, K., Mikkelsen, B., Roberts, N., & Townsend, N. (2018). A systematic 
review of associations between non-communicable diseases and socioeconomic status within low- and lower-
middle-income countries. Journal of global health, 8(2), 020409. https://doi.org/10.7189/jogh.08.020409 

World Health Organization [WHO]. (2010). Equity, social determinants and public health programmes. Retrieved 
from https://www.who.int/publications/i/item/9789241563970 

World Health Organization [WHO]. (2016). Global report on diabetes. Retrieved from 
https://www.who.int/publications/i/item/9789241565257 

World Health Organization [WHO]. (2018). Multisectoral and intersectoral action for improved health and well-
being for all: mapping of the WHO European Region. Retrieved from 
https://www.childrenandaids.org/node/671 

World Health Organization [WHO]. (2022). Diabetes. Retrieved from https://www.who.int/news-room/fact-
sheets/detail/diabetes 

World Health Organization [WHO]. (2024). Study on global AGEing and adult health (SAGE). Retrieved from 
https://www.who.int/data/data-collection-tools/study-on-global-ageing-and-adult-health 

Wu, H., Meng, X., Wild, S. H., Gasevic, D., & Jackson, C. A. (2017). Socioeconomic status and prevalence of 
type 2 diabetes in mainland China, Hong Kong and Taiwan: a systematic review. Journal of global health, 
7(1), 011103. https://doi.org/10.7189/jogh.07.011103 

 
Copyrights 
Copyright for this article is retained by the author(s), with first publication rights granted to the journal. 
This is an open-access article distributed under the terms and conditions of the Creative Commons Attribution 
license (http://creativecommons.org/licenses/by/4.0/). 
 


