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Abstract 

Background: Diabetes mellitus type two (T2DM) is a major global health issue.  It is caused 

by an interaction between genetic and environmental factors.  It is a metabolic disorder char-

acterised by elevated blood glucose which can lead to serious health complications.  Global 

prevalence is expected to increase, reaching nearly 600 million cases by 2033.  It carries mas-

sive disease and economic burden, especially in low to middle income countries.  Global stud-

ies on different ethnic groups have revealed that ethnicity can increase or decrease the risk of 

developing T2DM.  

Aim: Our aim is to shed light on ethnicity as an independent risk factor for T2DM by analys-

ing population data from Stockholm County, Sweden where 20 per cent of individuals are 

foreign born and T2DM is a growing public health concern.       

Methods: We used cross-sectional data from the Stockholm Public Health Survey 2010 

(n=71,972) combined with information from national registries. We approximated ethnicity 

by country of birth (COB) which was then grouped into nine geographical categories.  Estab-

lished risk factors include age, gender, body mass index (BMI), education level, diet, tobacco, 

alcohol, physical activity and sedentary behaviour, which were adjusted for.  First, we explored 

the prevalence of T2DM by COB group.  Second, we conducted a univariate analysis to de-

termine the significance of the selected risk factors and T2DM.  Third, by logistic regression, 

we analysed the risk for T2DM by COB group compared to Swedish-born individuals adjusting 

for all significant risk factors from the univariate analysis.  Then, we stratified our data set by 

COB group, and introduced all significant risk factors to explore differences in magnitude.  

Results: Prevalence of T2DM was highest in the North Africa and the Middle East group (8.4 

per cent).  Relative to Swedish-born individuals, COB was a risk factor for T2DM in the Sub-

Saharan Africa (OR 2.34), North Africa and the Middle East (OR 2.32) and Asia (OR 3.14) 

groups when all other risk factors were adjusted for.  All studied risk factors were statistically 

significant for T2DM except fish consumption and snus use.  Age, BMI and gender were the 

most consistent risk factors across groups in the stratified models.  We found that moderate to 

high alcohol consumption appeared to reduce risk for T2DM considerably.      

Conclusion: Ethnicity is an independent risk factor for T2DM.  Prevalence differs across eth-

nic groups.  Not all established risk factors affect ethnic groups in the same way.  The results 

can inform future prevention and management programmes.  

Key words: diabetes mellitus, diabetes type two, ethnicity, country of birth, Sweden, global  
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1. Introduction 

1.1 Overview 

What is T2DM? 

 

 T2DM is a complex disease caused by both genetic and environmental factors. 

(1)  It is a metabolic disorder characterised by hyperglycaemia resulting from problems with 

insulin secretion and insulin action.  It occurs when pancreatic beta cells can no longer pro-

duce sufficient insulin to match the insulin resistance caused by obesity and other lifestyle 

related factors.  This leads to elevated blood glucose within the body which can result in seri-

ous health complications involving the cardiovascular system, kidneys, eyes and peripheral 

nerves. (2) 

Why is it a problem? 

 

 T2DM is a rapidly growing epidemic. (2)  It is a major contributor to the global 

burden of disease, and an increasing health problem intimately linked to rising obesity rates 

and health-behaviours like poor dietary habits and low physical activity. (2, 3)  According to 

the International Diabetes Federation (IDF) prevalence will increase worldwide, from 8.3 per 

cent in 2013 to 11 per cent by 2033 with the number of those affected increasing from 382 to 

nearly 600 million. (4)  Incidence is highest in the Western Pacific region of the world where 

between 2012 and 2013, 6 million cases were diagnosed. (5)  India and China are thought to 

have the highest prevalence with 65 and 98 million cases, respectively. (1)  In Europe, ap-

proximately 8 per cent of the population are affected. (1)  The disease has many grave impli-

cations—aside from being a major threat to human health it carries a massive global economic 

burden.  In 2014 the IDF estimated that total global diabetes expenditure was USD 612 bil-

lion, comprising 10 to 15 per cent of total health care cost in developed countries alone. (4, 6)  

With such significant disease and economic burden, T2DM requires urgent action.   

What are the risk factors?  

 

Known risk factors include age, gender, BMI, family history, high waist circum-

ference and health-related behaviours such as tobacco use, low physical activity levels, seden-

tary time, and poor dietary habits. (7, 8)  Those above the age of forty, with a high waist cir-

cumference, a diet high in refined carbohydrates and low in fibre, and who are physically in-

active have an increased risk because these factors can lead to impaired glucose tolerance, a 

precursor to T2DM. (4, 7)  Recent literature suggests there is a need to go upstream in the 
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causal chain and examine areas such as socioeconomic position as well as biogeographical 

factors such as COB and ancestry. (9, 10)   

Ethnicity as a risk factor 

 

 Ethnicity has been defined as ‘a complex multi-dimensional construct reflecting 

the confluence of biological factors and geographical origins, culture, economic, political and 

legal factors, as well as racism’. (11)  We chose to examine it using COB information as this 

was available from registries in Sweden.    

 It is an important risk factor to be considered when planning prevention strate-

gies and for disease management. (12)  There is a need to understand individual susceptibility 

by way of ethnicity in combination with established risk factors. (5)  To exemplify, a study 

from 2014 examining native and non-native citizens in Sweden found that groups with Mid-

dle Eastern ethnicity had a greater risk for T2DM even when adjusting for a number of estab-

lished risk factors. (12)  As well, Lopez et al. (13) reported that those with African and His-

panic ethnicity had a significantly higher risk of developing T2DM due to specific genetic 

loci.  Furthermore, Admiraal (14) stated that individuals of South Asian and African origin 

had an increased risk of developing T2DM when compared to those of European descent be-

cause of genetic differences.  Wong (15) highlighted that despite lower overall BMI people of 

Asian descent were at increased risk compared to Europeans.  Overall, these findings demon-

strate that ethnicity plays a role in the onset of T2DM—a finding also confirmed by Wandell 

et al. who reported that genetic sensitivity coupled with lifestyle factors leads to onset. (16)  

The role of ethnicity in relation to other risk factors still requires further investigation because 

its magnitude is not yet fully understood and the potential for prevention through health-related 

behaviours should be explored. (17) 

Genetics   

 

 We acknowledge the integral role of genetics as part of the framework of this 

research area.  As such, a brief discussion of genes will be useful for our study because its 

fundamental role when examining diabetes risk and ethnicity cannot be overlooked.  

The underlying role of genetics is attributable to ‘energy-saving thrifty geno-

types’. (1)  These genes were thought to have been beneficial for individuals, who lived at 

times where food was scarce, and developed as an evolutionary mechanism for survival.  As 
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such, they continue to be part of our genetic make-up, but have become problematic in a soci-

ety with increasingly energy-dense diet and sedentary lifestyle. (1)   

One gene of particular importance is TCF7L2.  It has been strongly associated 

with the development of T2DM in African, Asian, and certain European populations. (1)  A 

global meta-analysis investigating the association between the TCF7L2 gene and risk for 

T2DM in different ethnic groups highlighted that its increased presence in certain groups was 

associated with increased risk. (18)  Based on defined population groups, ethnicities were 

identified as being vulnerable to T2DM.  For Northern Europeans, it was Danes, for Other 

Caucasian it was Americans, for Asian it was Japanese and for Africans it was North Afri-

cans. (18)  This example illustrates that differences in risk for T2DM by ethnicity are in part 

explained by genetics.  It should be noted that there are many other genes involved in diabetes 

onset as well, such as CAPN10 and KCJN11. 

Prevention and treatment for T2DM 

 

 Lifestyle interventions which address changes in diet and promote physical ac-

tivity and exercise are key components for the prevention and management of T2DM. (19)  A 

recent meta-analysis examining treatment strategies concluded that multi-pronged lifestyle 

interventions which include smoking cessation, behaviour modification, exercise, diet and 

counselling were most effective. (19)  The Finnish Diabetes Prevention Study is critical to 

mention when discussing diabetes prevention.  It was the first individually randomised, con-

trolled clinical trial in this area. (20)  It followed individuals with a high risk for diabetes over 

four years while implementing an intensive lifestyle intervention aimed at reducing weight, 

modifying diet, and increasing physical activity.  It found that a 60 per cent reduction in risk 

could be archived through intensive dietary and physical activity counselling alone. (20)  In 

fact, the decreased risk had a residual benefit, which lasted up to 13 years in some cases.  For 

treatment, a review study confirmed that pharmacological interventions are highly effective 

and even more so when combined with lifestyle interventions for reducing progression of the 

disease. (7)   

1.2 Background 

 

The Stockholm County  

 

In SC approximately 20 per cent of the adult population are foreign-born. (21)  

A study from 2007 showed that individuals born outside of Europe, like South America or the 
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Middle East had a two to three times higher risk of developing T2DM than those who were 

Swedish-born. (22)  For individuals from Asia this risk was four times higher compared to 

Swedish-born individuals.  In SC, overweight and obesity are increasing, and currently are at 

an all-time high. (23)  Prevalence of T2DM is approximately 5.4 per cent corresponding to 

approximately 73,000 known cases. (21)  3 per cent of women and 5 per cent of men have the 

disease. (21)  Diabetes is a growing public health concern in SC.   

 

 

Figure 1: Map of Northern Europe showing geographical location of study setting, Stockholm County, Sweden 

denoted by the red star 
 

  

Global health relevance  

 

This project has global health relevance because T2DM is a health threat mak-

ing up 2 per cent of the global disease burden. (3)  The burden is expected to increase, with 

the majority of it falling on the shoulders of low to middle income countries (LMIC). (17)  

For our study, the data comes from the Stockholm Public Health Survey (SPHS) 2010, a 
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comprehensive public health survey used to provide information on the determinants of health 

and consequences of the burden of disease in the area. (24)  The data is considered robust and 

has been used by the international research community to generate insight into global health 

issues. (24)  This study will contribute to the understanding of the risk for T2DM associated 

with ethnicity which could be generalized to the LMIC setting and provide insight for preven-

tion efforts.     

3. Research question   

 

Does ethnicity play a role as an independent risk factor for T2DM? 

4. Aim and specific objectives 

 

Aim 

 

To understand the role of ethnicity as an independent risk factor for T2DM  

Objectives  

1) To describe differences in the prevalence of T2DM in different ethnic groups  

2) To investigate COB as a risk factor independent of behavioural and other established 

risk factors 

3) To describe differences in behavioural and established risk factors in different ethnic 

groups  

4) To describe the magnitude of risk factors for T2DM in different ethnic groups 

5. Materials and methodology   

 

5.1 Study Setting:  SC is an urban region with a population of approximately 2.1 million peo-

ple, one-fifth of the total Swedish population. (21)   

5.2 Study design: This was a quantitative study.  A cross-sectional analysis was performed 

based on the results of the SPHS 2010.  All data had been previously collected by Stockholm 

County Council.  The data was obtained from an entrusted data manager.  The selected risk 

factors for our analysis were age, gender, education level, smoking, snus, alcohol consump-

tion, physical activity, sedentary behaviour and dietary habits.  All selected risk factors were 
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possible to examine because of the breadth and multi-disciplinary coverage of the survey.  

Some of the data was already cleaned up from previous use; and various questions from the 

survey had been validated previously through use in different studies.  For our use, missing 

values were kept as missing.  Variables were coded and classified as outlined below.   

5.3 Materials: All data came from the SPHS 2010 and Statistics Sweden.  The survey covers 

health, demographic, socioeconomic and lifestyle factors. (21) (Annex 4) 

5.4 Sampling strategy and sample: All participants were randomly selected from SC, be-

tween the ages of 18-84 years and identified from the Swedish Total Population register at 

Statistics Sweden. (24)  SC has 39 municipalities and districts; each municipality was equally 

represented in the sample, with approximately 1300 individuals coming from each.  (24)  The 

sample size was n=71,972. 

5.5 Variable definitions 

 

Predictor 

Ethnicity:  For our study, the main exposure was ethnicity.  We have approximated ethnicity 

by COB information provided by Statistics Sweden through linkages with each respondent’s 

personal identification number. (25)  COB was categorised into 1 of 28 groups which were 

based on the proportion of response rates by individuals originating from specific areas of the 

world.  This grouping was done by the Stockholm County Council. (22)  The rational for it 

was that since respondents came from many different countries, it was necessary to group 

individuals from countries with little immigration to Sweden in order to analyse them.  We 

further categorised respondents into 1 of 9 groups based on geography which we used for our 

analysis (Annexes 1, 2 and 3).  When comparing COB groups, Sweden was used as the refer-

ence category.  We did not include the North America group in the stratified portion of analysis as 

there were too few respondents.   

Outcome 

Diabetes:  The outcome variable was T2DM.  To assess diabetes, the survey asks the partici-

pant: ‘Have you been diagnosed by a doctor as having diabetes?”.  The type was not speci-

fied, however they were asked to indicate at what age they were diagnosed.  By diagnosis age 

we were able to make an informed interpretation whether they had type 1 or type 2 diabetes, 

as the latter usually manifests itself later in life while the former is early on. (26, 27)  For 
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people who reported diagnosis of diabetes before 20 years of age we considered them as not 

having T2DM, as they were most likely to have type 1, and excluded them from the analysis. 

Risk factors    

The risk factors were both categorical and continuous.  The reference category 

for each variable was chosen by identifying the most ‘positive’ or healthy category (e.g. not 

smoking, healthy intake of vegetables and fruit and so on).    

 

Age: Self-reported on the questionnaire was the age in years when the survey was completed.  

It was used as a continuous variable, and also grouped into categories previously established 

by the SPHS which were 18-29, 30-44, 45-64, and 65-84.  Those above the age of 84 were 

excluded as they have their own questionnaire.  

Gender: Self- reported.   

Body Mass Index (kg/m
2
): Self-reported information on height and weight was used to com-

pute BMI.  It was used as a continuous and categorical variable.  We categorised it as: normal 

weight (<25), overweight (25-29.9) and obese (≥30). (28)  We excluded BMI values above 50 

kg/m
2
 as they were likely an error in self-reporting. 

Physical activity and sedentary behaviour: were assessed by questions measuring physical 

activity at work, at home doing domestic chores, sedentary time, walking or cycling, and ex-

ercising on average, per week.  These questions were formulated to be able to estimate meta-

bolic equivalent of task (MET). (29)  We assigned a MET value for each category and calcu-

lated ‘MET minutes per week’.  We then ranked the sample into tertiles, ‘low’, ‘medium’ and 

‘high’ and used these categories for the analysis.       

Dietary habits: were determined through questions about the average frequency of consump-

tion of foods on a daily, weekly or monthly period over the previous 12 month period.  The 

questions provided a reasonable picture of healthy and unhealthy eating habits and a crude 

frequency estimation of consumption of major food groups for the sample. (30)  We convert-

ed the responses to frequency per week or per day depending on the food type which we then 

categorised as (0) unhealthy or (1) healthy, based on cut offs (Table 1). (31)  The food catego-

ries were vegetables, fruit, sweets (chocolate, cakes, and cookies), fish, processed meat, and 

sugary drinks. 
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Tobacco usage  
 

Smoking: Information on past and current smoking was used to classify subjects as (1) never 

a smoker (2) former smoker and (3) currently a smoker. 

Snus: Information on past and current snus (moist snuff) was used to classify subjects as     

(1) never a snus user (2) former snus user and (3) currently using snus.  

Alcohol consumption: Based on type and weekly frequency grams per day was calculated. 

(32)  Our data set already included a variable in grams per day.  We categorised alcohol in-

take based on recommendations for daily consumption from the National Board of Health and 

Welfare along with information from a study similar to ours into ‘no alcohol’, ‘low’, ‘medi-

um’ and ‘high’. (23, 33)  For males, cut-offs were: ‘no alcohol (0), ‘low’ (<10.99g/day), ‘me-

dium’ (≥10.99 and <22.56g/day) and ‘high’ (≥22.56g/day).  For females, it was ‘no alcohol’ 

(0), ‘low’ (<6g/day), ‘medium’ (≥6 and <13.97g/day) and ‘high’ (≥13.97g/day).    

Education level: was self-reported as one of five different groups which were then collapsed 

into three categories: (1) post-secondary or more (2) 2-3 years of secondary school (3) Up to 

nine years of primary school.   

5.6 Statistical analysis 

 

The statistical analysis was divided into two parts, descriptive and analytical.  

For the descriptive part, we started by indicating the number of respondents (n) for each vari-

able and its categories, as well as the proportion it made up of the whole sample (%) (Table 

2).  This was repeated for the respondents with T2DM (Table 2).  Following this, we calculat-

ed the prevalence of T2DM for each COB group followed by the prevalence ratio (PR) com-

Table 1: Cut-offs for frequency of food type consumption on a daily or weekly basis 

Food type Unhealthy Healthy 

Vegetables ≤1 time per day ≥2 times per day 

Fruit ≤1 time per day ≥2 times per day 

Fish ≤1 time per week ≥2 times per week 

Processed Meat ≥2 times per week ≤1 time per week 

Sweets ≥3 times per week ≤2 times per week  

Sugary Drinks ≥2 times per week ≤1 time per week 
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pared to Sweden (Table 3).  In order to explore if there was a significant difference between 

the COB groups we used a chi-square test.  

For the analytical part, we began with a univariate analysis.  We used binary lo-

gistic regression to test the relationship between each risk factor and T2DM (Table 4).  This 

was repeated adjusting for non-modifiable risk factors—age, gender, and education level.  

This was done to be able to compare our results to other similar studies.  Next, to explore 

COB as an independent risk factor, we created a model with COB and T2DM, and adjusted 

for all significant risk factors from the univariate analysis (Table 5).  Then, we stratified our 

data set by COB.  We did a descriptive analysis of each COB group (Table 6).  Then we in-

troduced all significant risk factors into each COB model (Table 7).  This allowed us to see 

which risk factors had a statistically significant impact on T2DM risk for each COB group 

and how magnitude differed.  

Statistical significance was determined by an OR and p-value of ≤0.05.  For 

each section of the analysis we noted the OR from the beta coefficient while providing the 95 

per cent confidence interval (CI).  We denoted statistical significant with an asterisk (*).   

 

5.7 Statistical software All data was analysed using IBM SPSS Statistics version 22.   

5.8 Data collection 

  All data came from the 2010 SPHS.  Further information had been collected on 

respondents, such as COB, from registries with Statistics Sweden. (24)  Data collection was 

managed by Statistics Sweden along with researchers based at Stockholm County Council and 

Karolinska Institutet.  The 2010 questionnaire was more web-based than previous versions 

allowing participants to complete the questionnaire on-line, while others were given a postal 

questionnaire.  In 2006 the questionnaire was translated into Arabic, Finnish, Turkish, Farsi, 

English and Spanish to reduce non-response within the immigrant population, thus the 2010 

would have been available in these languages.  The response rate for 2010 was approximately 60 

per cent. (24)   

5.9 Ethical considerations 

 

   Permission for use of this data was granted by the Stockholm Regional Ethical 

Review Board. 
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6. Results 

 

6.1 General characteristics 

 

Prevalence of T2DM was 5.4 per cent (n=3,891).  Diabetics were older in com-

parison to the whole sample, with the majority between the ages of 65-84 (58.3 per cent) 

compared to 45-64 (38.6 per cent) (Table 2).  Of all the diabetics, there were more men (58.8 

per cent) than females (41.2 per cent).  Diabetics had a higher BMI with 76.6 per cent in the 

overweight and obese categories, combined, compared to 47.1 per cent for the sample as a 

whole.  They were less educated, as only 27.1 per cent had ‘post-secondary or more’ compared 

to 44.1 per cent for the sample.  More diabetics smoked (12.5 per cent) or had formally smoked 

(44.6 per cent) compared to 11.2 per cent and 33.6 per cent for the sample, respectively.  They 

drank less alcohol, with 29.9 per cent in the ‘no alcohol’ group compared to 17.9 per cent.  

Overall, diet among diabetics was similar to the sample as a whole.  The number of those with 

unhealthy consumption patterns of vegetables, fruit and fish did not vary considerably.  Howev-

er, diabetics had a greater proportion of respondents with unhealthy consumption of processed 

meat (21.7 per cent) compared to the sample (16 per cent).  For sweets and sugary drinks, dia-

betics had a greater proportion of respondents in the ‘healthy’ category compared to the entire 

sample—52.8 per cent compared to 37 per cent for sweets and 87.8 per cent compared to 78.7 

per cent for sugary drinks.   
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Table 2: Description of the study sample 

Variable Total 

(n=71,972) 

    (%)   Diabetes-Yes 

(n=3,891) 

      (%) 

COB group 

Sweden 

Nordic 

Eastern Europe 

Western and Southern Europe 

North America 

Latin America 

Sub-Saharan Africa 

North Africa and the Middle East 

Asia 

 

60,004 

3,816 

2,335 

1,396 

219 

827 

563 

1,857 

943 

 

(83.4) 

(5.3) 

(3.2) 

(1.9) 

(0.3) 

(1.1) 

(0.8) 

(2.6) 

(1.3) 

 

3,033  

286  

159  

92  

9 

47  

42  

154  

69  

 

(77.9) 

(7.4) 

(4.1) 

(2.4) 

(0.2) 

(1.2) 

(1.1) 

(4.0) 

(1.8) 

Age (Mean 52.4, S.D 16.2) 

18-29 

30-44 

45-64 

65-84 

 

6,571 

18,048 

27,766 

19,587 

 

(9.1) 

(25.1) 

(38.6) 

(27.2) 

 

26  

158  

1,439  

2,268  

 

(0.7) 

(4.1) 

(37.0) 

(58.3) 

Gender 

Women 

Men 

 

40,237 

31,735 

 

(55.9) 

(44.1) 

 

1,604  

2,287  

 

(41.2) 

(58.8) 

BMI (Mean 25.3, S.D 4.3) 

Normal Weight  

Overweight 

Obese 

 

37,009 

24,541 

8,429 

 

(52.9) 

(35.1) 

(12.0) 

 

869  

1,560  

1,286  

 

(23.4) 

(42.0) 

(34.6) 

Education Level 

Post-secondary or more 

2-3 years of secondary school 

Up to 9 years of primary school 

 

31,459 

28,888 

10,966 

 

(44.1) 

 (40.5) 

(15.4) 

 

1,041 

1,766  

              1,035  

 

(27.1) 

 (46.0) 

(26.9) 

Smoking 

Never 

Former 

Current 

 

38,977 

23,738 

7,945 

 

(55.2) 

(33.6) 

(11.2) 

 

1,617  

1,684  

472  

 

(42.9) 

(44.6) 

(12.5) 

  



 

17 

Variable Total 

(n=71,972) 

(%) Diabetes-Yes 

(n=3,891) 

 (%) 

Snus 

Never 

Former 

Current 

 

60,356 

5,399 

6,211 

 

(83.9) 

(7.5) 

(8.6) 

 

3,270  

314  

306  

 

(84.1) 

(8.1) 

(7.9) 

Daily Alcohol Consumption  

No Alcohol 

Low 

Medium 

High 

 

12,856 

16,305 

21,909 

20,902 

 

(17.9) 

(22.7) 

(30.4) 

(29.0) 

 

1,162  

944  

883 

902  

 

(29.9) 

(24.3) 

(22.7) 

(23.2) 

Physical activity: MET mins per wk 

High 

Medium 

Low 

 

        22,928 

22,978 

22,946 

 

(33.3) 

(33.3) 

(33.3) 

 

1,289  

1,158  

1,151  

 

(35.8) 

(32.2) 

(32.0) 

Diet Indicators     

Vegetables 

Healthy  

Unhealthy 

 

19,265 

49,617 

 

(28.0) 

(72.0) 

 

832  

2,703  

 

(23.5) 

(76.5) 

Fruit 

Healthy 

Unhealthy 

 

19,901 

49,295 

 

(28.8) 

(71.2) 

 

1,058  

2,513  

 

(29.6) 

(70.4) 

Fish  

Healthy 

Unhealthy 

 

35,716 

33,837 

 

(51.4) 

(48.6) 

 

1,913  

1,695  

 

(53.0) 

(47.0) 

Processed meat 

Healthy 

Unhealthy 

 

57,876 

11,053 

 

(84.0) 

(16.0) 

 

2,785  

771  

 

(78.3) 

(21.7) 

Sweets  

Healthy 

Unhealthy 

 

26,000 

44,181 

 

(37.0) 

(63.0) 

 

1,926  

1,719  

 

(52.8) 

(47.2) 

Sugary Drinks 

Healthy 

Unhealthy 

 

54,392 

14,753 

 

(78.7) 

(21.3) 

 

3,079  

429  

 

(87.8) 

(12.2) 
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6.2 T2DM prevalence by COB group 

 

 To address the first aim of the study we calculated the prevalence of T2DM by 

COB group and the prevalence ratio (PR) compared to Sweden (Table 3).  Prevalence was 

highest in the North Africa and the Middle East group (8.4 per cent) and lowest in the North 

America group (4.1 per cent).  There was statistical significance in the difference between the 

groups according to a chi-square test.   

 

Table 3: Prevalence and Prevalence Ratio (PR) of T2DM by country of birth group 

Country of birth group  Diabetes-Yes 

    (n=3,891) 

Prevalence  

(%) 

PR 

Sweden 3,033 5.1 Ref 

Nordic  286 7.6 1.49 

Eastern Europe 159 6.9 1.35 

Western and Southern Europe 92 6.7 1.31 

North America 9 4.1 0.80 

Latin America 47 5.7 1.12 

Sub-Saharan Africa 42 7.6 1.49 

North Africa and the Middle East 154 8.4 1.65 

Asia 69 7.4 1.45 

Chi-square significance ≤0.001 
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Figure 2: Prevalence (%) of T2DM by country of birth group 

6.3 Testing the risk factors for T2DM 
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if there was a statistically significant relationship between the selected risk factors and T2DM.  

Table 4 is a univariate model with crude and adjusted OR for each risk factor. 
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Snus and fish did not.  Unhealthy consumption of vegetables, fruit, sweets and sugary drinks 
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BMI was the strongest predictor of diabetes for both overweight (OR 2.13) and 

obese (OR 6.18) categories in the adjusted model.  The lowest OR was for medium consump-

tion of alcohol (0.48).  Education level was also a strong predictor; those who completed up to 

9 years of primary school (OR 1.90) had a higher risk compared to 2-3 years of secondary 

school (OR 1.60).  

5,1 

7,6 
6,9 6,7 

4,1 

5,7 

7,6 
8,4 

7,4 

0

1

2

3

4

5

6

7

8

9

10

S
w
e
d
e
n

N
o
r
d
i
c

E
a
s
t
e
r
n
 
E
u
r
o
p
é

W
e
s
t
e
r
n
 
a
n
d

S
o
u
t
h
e
r
n
 
E
u
r
o
p
é

N
o
r
t
h
 
A
m
e
r
i
c
a

L
a
t
i
n
 
A
m
e
r
i
c
a

S
u
b
 
S
a
h
a
r
a
n

A
f
r
i
c
a

N
o
r
t
h
 
A
f
r
i
c
a
 
a
n
d

t
h
e
 
M
i
d
d
l
e
 
E
a
s
t

A
s
i
a

Prevalence  

(%) 

Country of birth group 



 

20 

Table 4: Univariate analysis of risk factors and T2DM 

Variable Crude OR 

(95% CI) 

Adjusted OR^ 

(95% CI) 

COB group 

Sweden (ref) 

Nordic 

Eastern Europe 

Western and Southern Europe 

North America 

Latin America 

Sub-Saharan Africa 

North Africa and the Middle East 

Asia 

 

1 

1.53 (1.35-1.74)* 

1.38 (1.17-1.63)* 

1.33 (1.08-1.65)* 

0.81 (0.41-1.58) 

1.13 (0.84-1.52) 

1.54 (1.12-2.11)* 

1.71 (1.45-2.03)* 

1.49 (1.16-1.91)* 

 

1 

1.08 (0.95-1.23) 

1.52 (1.27-1.82)* 

0.96 (0.77-1.20) 

0.84 (0.42-1.68) 

1.63 (1.20-2.23)* 

2.75 (1.93-3.91)* 

2.77 (2.30-3.34)* 

3.47 (2.66-4.52)* 

Age  

18-29(ref) 

30-44 

45-64 

65-84 

 

1 

2.22 (1.47-3.37)* 

13.78 (9.34-20.33)* 

33.20 (22.53-48.91)* 

 

1 

2.67 (1.75-4.09)* 

15.18 (10.21-22.58)* 

32.86 (22.13-48.80)* 

Age (continuous) 1.06 (1.06-1.07)* 1.06 (1.05-1.06)* 

Gender 

Women (ref) 

Men 

 

1 

1.87 (1.75-2.00)* 

 

1 

1.79 (1.67-1.92)* 

BMI 

Normal weight (ref) 

Overweight 

Obese 

 

1 
2.83 (2.60-3.08)* 
7.50 (6.86-8.21)* 

 

1  
2.13 (1.97-2.34)* 
6.18 (5.65-6.81)* 

BMI (continuous) 1.17(1.16-1.18)* 1.17 (1.16-1.18)* 

Education Level 

Post-secondary or more (ref) 

2-3 years of secondary school 

Up to 9 years of  primary school 

 

1 

1.91 (1.76-2.06)* 

3.07 (2.80-3.35)* 

 

1 

1.60 (1.47-1.73)* 

1.90 (1.73-2.09)* 

Smoking 

Never (ref) 

Former 

Current 

 

1 

1.76 (1.64-1.89)* 

1.46 (1.32-1.63)* 

 

1 

1.25 (1.16-1.34)* 

1.27 (1.14-1.41)* 
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Variable Crude OR 

(95% CI) 

Adjusted OR^ 

(95% CI) 

Snus 

Never (ref) 

Former 

Current 

 

1 

1.08(0.96-1.21) 

0.90(0.80-1.02) 

 

1 

1.07(0.95-1.22) 

1.06(0.93-1.21) 

Daily Alcohol Consumption  

No Alcohol (ref) 

Low 

Medium 

High 

 

1 

0.61(0.56-0.67)* 

0.42(0.38-0.46)* 

0.45(0.41-0.49)* 

 

1 

0.72 (0.66-0.80)* 

0.48 (0.44-0.53)* 

0.51 (0.47-0.56)* 

Physical activity: MET mins per  week 

High (ref) 

Medium 

Low 

 

1 

1.13(1.04-1.22)* 

1.00(0.92-1.09) 

 

1 

1.15 (1.06-1.26)* 

1.49 (1.37-1.63)* 

Diet Indicators   

Vegetables 

Healthy (ref) 

Unhealthy 

 

1 

1.28(1.18-1.38)* 

 

1 

0.80 (0.73-0.87)* 

Fruit 

Healthy (ref) 

Unhealthy 

 

1 

0.96(0.89-1.03) 

 

1 

0.78(0.72-0.84)* 

Fish  

Healthy (ref) 

Unhealthy 

 

1 

0.93(0.87-0.99)* 

 

1 

1.02(0.95-1.10) 

Processed meat 

Healthy (ref) 

Unhealthy 

 

1 

1.48(1.37-1.61)* 

 

1 

1.31(1.20-1.42)* 

Sweets  

Healthy (ref) 

Unhealthy 

 

1 

0.50(0.47-0.54)* 

 

1 

0.50(0.46-0.53)* 

Sugary Drinks 

Healthy (ref) 

Unhealthy 

 

1 

0.50(0.45-0.55)* 

 

1 

0.57(0.51-0.63)* 

*Statistically significant 

^Adjusted for age, gender and education level if not already in the model 
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6.3 COB as an independent risk factor 

 

 Once we determined the impact of the selected risk factors on the outcome we 

could examine COB as an independent risk factor.  In this model, we introduced all signifi-

cant risk factors to determine whether COB was still a risk factor (Table 5).  We adjusted for 

age, gender, BMI, education level, smoking, alcohol, MET minutes per week, vegetables, 

fruit, processed meat, sweets and sugary drinks.  Snus and fish were excluded because they 

were not statistically significant in the univariate analysis.  We found that Nordic, Eastern, 

Western and Southern Europe, North America and Latin America COB groups were not a risk 

factor for T2DM compared to Sweden, while Sub-Saharan Africa, North Africa and the Mid-

dle East and Asia were.  The Eastern Europe and Latin America groups became insignificant 

predictors in this model compared to the previous one (Tables 4 and 5).  Table 5 shows the 

risk for T2DM by COB group when adjusted for all significant risk factors.  Figures 2 and 3 

show the two models compared to each other and the change in OR after adjustment for all 

significant risk factors.  

 

Table 5: Binary logistic regression of COB group and T2DM 

COB group Model 1¤ 
(95% CI) 

Model 2^ 

 (95% CI)  

 

Sweden (ref) 

Nordic 

Eastern Europe 

Western and Southern Europe 

North America 

Latin America 

Sub-Saharan Africa 

North Africa and the Middle East 

Asia 

 

1 

1.08 (0.95-1.23) 

1.52 (1.27-1.82)* 

0.96 (0.77-1.20) 

0.84 (0.42-1.68) 

1.63 (1.20-2.23)* 

2.75 (1.93-3.91)* 

2.77 (2.30-3.34)* 

3.47 (2.66-4.52)* 

 

1 

0.88 (0.75-1.03) 

1.09 (0.86-1.37) 

0.86 (0.65-1.13) 

0.90 (0.41-2.01) 

1.07 (0.69-1.64) 

2.34 (1.47-3.72)* 

2.32 (1.83-2.94)* 

3.14 (2.23-4.42)* 

 

*Statistically significant  

¤Adjusted for age, gender and education level 

^Adjusted for age, gender, education level, BMI, smoking, alcohol, MET mins per week, 

vegetables, fruit, processed meat, sweets, and sugary drinks 
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Figure 2: Risk for T2DM by COB group adjusted for age, gender and education level 

 

Figure 3: Risk for T2DM by COB group adjusted for all significant risk factors 
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6.4 Stratification by COB group   

 

 This section of the analysis allowed us to meet the third and fourth aims of the 

study—to describe differences in risk factors and their magnitude by ethnic group.  We strati-

fied our data set by COB group and did a descriptive analysis including means and standard 

deviations for age, BMI, cigarettes per day (former and current smokers combined), grams of 

alcohol per day, and MET minutes per week (Table 6).  Following this, we introduced all sig-

nificant risk factors from the univariate model into each COB model and conducted a regres-

sion analysis (Table 7).  This allowed us to examine each group independently and understand 

which risk factors were significant predictors of T2DM. 
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Table 6: Description of risk factors by COB group [n (%)] 

Variable Sweden  

(n=60004) 

Nordic 

(n=3816) 

Eastern Europe 

(n=2335) 

Western and 

Southern Europe 

(n=1396) 

Latin America 

(n=827) 

SS Africa 

(n=563) 

North Africa and 

the Middle East 

(n=1857) 

Asia 

(n=943) 

Mean Age (S.D)  52.3 (16.4) 60.4 (12.7) 51.1 (15.6) 57.5 (16.3) 47.8 (13.7) 44.2 (11.9) 46.5 (12.9) 42.7 (13.2) 

Age 

18-29 

30-44 

45-64 

65-84 

 

5739 (9.6) 

15109 (25.2) 

22596 (37.7) 

16560 (27.6) 

 

53 (1.4) 

399 (10.5) 

1851 (48.5) 

1513 (39.6) 

 

198 (8.5) 

678 (29.0) 

934 (40.0) 

525 (22.5) 

 

70 (5.0) 

295 (21.1) 

440 (31.5) 

591 (42.3) 

 

79 (9.6) 

268 (42.0) 

385 (46.6) 

95 (11.5) 

 

57 (10.1) 

240 (42.6) 

234 (41.6) 

32 (5.7) 

 

205 (11.0) 

586 (31.6) 

909 (48.9) 

157 (8.5) 

 

159 (16.9) 

400 (42.4) 

327 (34.7) 

57 (6.0) 

Gender 

Women 

Men 

 

33337 (55.6) 

26667 (44.4) 

 

2494 (65.4) 

1322 (34.6) 

 

1378 (59.0) 

957 (41.0) 

 

654 (46.8) 

742 (53.2) 

 

475 (57.4) 

352 (42.6) 

 

288 (51.2) 

275 (48.8) 

 

906 (48.8) 

951 (51.2) 

 

614 (65.1) 

329 (34.9) 

Mean BMI (S.D) 25.2 (4.1) 26.1 (4.4) 25.9 (4.2) 25.6 (25.6) 26.1 (4.3) 25.0 (3.7) 26.2 (4.1) 23.9 (3.8) 

BMI 

Normal Weight 

Overweight 

Obese 

 

31586 (54.0) 

20177 (34.5) 

6707 (11.2) 

 

1657 (45.2) 

1388 (37.9) 

619 (16.9) 

 

1016 (44.7) 

892 (39.3) 

363 (16.0) 

 

671 (49.7) 

488 (36.1) 

191 (14.1) 

 

359 (44.9) 

312 (39.0) 

128 (16.0) 

 

272 (52.7) 

187 (36.2) 

57 (11.0) 

 

735 (41.5) 

758 (42.8) 

279 (15.7) 

 

597 (65.5) 

253 (27.7) 

62 (6.8) 

Education Level 

Post-secondary or 

more 

2-3 years of sec-

ondary school 

Up to 9 years of 

primary school 

 

26839 (44.9) 

 

24292 (40.7) 

 

8661 (14.4) 

 

1133 (30.0) 

 

1636 (43.3) 

 

1007 (26.7) 

 

 

969 (43.3) 

 

896 (40.1) 

 

372 (16.6) 

 

603 (44.8) 

 

532 (39.6) 

 

210 (15.6) 

 

 

354 (43.9) 

 

342 (42.4) 

 

111 (13.8) 

 

189 (36.8) 

 

218 (42.5) 

 

106 (20.7) 

 

785 (44.7) 

 

631 (36.0) 

 

339 (19.3) 

 

441 (50.3) 

 

287 (32.7) 

 

149 (17.0) 

Mean Smoking 

(cigs/day) (S.D) 

12.5 (6.9) 13.5 (7.4) 13.9 (7.8) 13.5 (8.6) 9.1 (6.7) 12.2 (7.6) 13.3 (8.5) 9.6 (6.5) 

Smoking 

Never 

Former 

Current 

 

32512 (55.1) 

345 (34.5) 

6135 (10.4) 

 

1721 (46.4) 

1415 (38.2) 

572 (15.4) 

 

1181 (52.1) 

643 (28.4) 

444 (19.6) 

 

706 (51.5) 

501 (36.5) 

165 (12.0) 

 

485 (60.1) 

227 (28.1) 

95 (11.8) 

 

419 (77.2) 

70 (22.8) 

54 (9.9) 

 

1166 (65.0) 

297 (16.4) 

332 (18.5) 

 

659 (71.7) 

132 (14.4) 

128 (13.9) 
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 Sweden  Nordic Eastern Europe Western and 

Southern Europe  

Latin America 

 

SS Africa 

 

North Africa and 

the Middle East 

Asia 

 

Mean Alcohol  

( g/day) (S.D) 

14.9 (16.4) 13.3 (8.9) 8.9 (13.8) 9.6 (14.4) 7.9 (11.3) 5.5 (13.5) 4.6 (10.1) 6.4 (10.6) 

Alcohol Consumption 

No Alcohol 

Low 

Medium 

High 

 

8700 (14.5) 

13349 (22.2) 

19264 (32.1) 

18691 (31.1) 

 

898 (23.5) 

802 (21.0) 

1073 (28.1) 

1043 (27.3) 

 

858 (36.7) 

587 (25.1) 

512 (21.9) 

378 (16.2) 

 

268 (19.2) 

357 (25.6) 

429 (30.7) 

342 (24.7) 

 

260 (31.4) 

280 (33.9) 

179 (21.6) 

108 (13.1) 

 

329 (58.4) 

125 (22.2) 

54 (9.6) 

55 (9.8) 

 

1068 (57.5) 

492 (26.5) 

183 (9.9) 

114 (6.1) 

 

430 (45.6) 

252 (26.7) 

151 (16.0) 

110 (11.7) 

Physical Activity: 

MET mins per wk 

Mean (S.D) 

 

17148 

(1820) 

 

17363 

(1884) 

 

17271 

(1866) 

 

17164 

(1840) 

 

17738 

(1987) 

 

17753 

(2021) 

 

17197 

(1902) 

 

17474 

(1925) 

Physical Activity: MET 

mins per wk 

High  

Medium  

Low 

 

 

19241 (33.3) 

19243 (33.3) 

19246(33.3) 

 

 

1186 (33.3) 

1186 (33.3) 

1186 (33.3) 

 

 

727 (33.3) 

726 (33.3) 

729 (33.4) 

 

 

440 (33.3) 

442 (33.4) 

441 (33.3) 

 

 

255 (33.3) 

256 (33.4) 

255 (33.3) 

 

 

164 (33.3) 

164 (33.3) 

164 (33.3) 

 

 

566 (33.3) 

567 (33.4) 

565 (33.3) 

 

 

293 (33.4) 

293 (33.4) 

292 (33.3) 

Diet Indicators         

Vegetables 

Healthy 

Unhealthy 

 

16133 (27.9) 

41661 (72.1) 

 

988 (27.5) 

2609 (72.5) 

 

599 (28.1) 

1529 (71.9) 

 

358 (27.1) 

962 (72.9) 

 

197 (26.2) 

554 (73.8) 

 

107 (21.1) 

397 (78.8) 

 

456 (26.8) 

1247 (73.2) 

 

331 (38.4) 

531 (61.6) 

Fruit 

Healthy 

Unhealthy 

 

16232 (28.0) 

41773 (72.0) 

 

1202 (33.2) 

2421 (66.8) 

 

760 (35.5) 

1379 (59.1) 

 

438 (32.8) 

897 (67.2) 

 

210 (27.6) 

550 (72.4) 

 

111 (22.1) 

391 (77.9) 

 

602 (34.8) 

1128 (65.2) 

 

263 (29.9) 

617 (70.1) 

Processed Meat 

Healthy 

Unhealthy 

 

48492 (83.5) 

9577 (16.5) 

 

2979 (82.5) 

631 (17.5) 

 

1811 (86.8) 

275 (13.2) 

 

1147 (87.0) 

171 (13.0) 

 

647 (88.3) 

86 (11.7) 

 

396 (88.2) 

53 (11.8) 

 

1484 (92.2) 

125 (7.8) 

 

728 (87.1) 

108 (12.9) 

Sweets 

Healthy 

Unhealthy 

 

21098 (35.9) 

37691 (64.1) 

 

1422 (38.7) 

2255 (61.3) 

 

884 (40.2) 

1314 (59.8) 

 

509 (37.6) 

845 (62.4) 

 

398 (51.2) 

379 (48.8) 

 

347 (68.7) 

158 (31.3) 

 

826 (46.8) 

939 (53.2) 

 

453 (50.7) 

440 (49.3) 

Sugary Drinks 

Healthy  

Unhealthy 

 

46200 (79.6) 

11847 (20.4) 

 

2953 (82.0) 

650 (18.0) 

 

1539 (72.5) 

583 (27.5) 

 

1058 (80.4) 

258 (19.6) 

 

489 (65.1) 

262 (34.9) 

 

304 (62.2) 

185 (37.8) 

 

1080 (62.7) 

643 (37.3) 

 

629 (67.8) 

281 (32.2) 
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Table 7: Binary logistic regression of significant risk factors and T2DM, stratified by COB group  

Variable  Sweden  

(n=60004) 

Nordic 

(n=3816) 

Eastern Europe 

(n=2335) 

Western and 

Southern Europe 

(n=1396) 

Latin America 

(n=827) 

SS Africa 

(n=563) 

North Africa and 

the Middle East 

(n=1857) 

Asia 

(n=943) 

Age 1.07 (1.06-1.07)* 1.06 (1.04-1.08)* 1.07 (1.05-1.09)* 1.07 (1.04-1.09)* 1.08 (1.04-1.12)* 1.09 (1.03-1.15)* 1.07 (1.05-1.09)* 1.06 (1.03-1.09)* 

Gender 

Women 

Men 

 

1 

1.96(1.79-2.16)* 

 

1 

1.98 (1.43-2.74)* 

 

1 

2.46(1.48-4.09)* 

 

1 

1.97(1.07-3.60)* 

 

1 

0.75(0.28-2.02) 

 

1 

1.10(0.30-3.99) 

 

1 

0.96(0.58-1.61) 

 

1 

1.68(0.80-3.53) 

BMI 

Normal Weight 

Overweight 

Obese 

 

1 

2.05(1.84-2.29)* 

6.20(5.50-6.98)* 

 

1 

3.03(1.98-4.66)* 

6.83(4.34-10.73)* 

 

1 

2.48(1.30-4.67)* 

6.73(3.44-13.14)* 

 

1 

2.71(1.36-5.41)* 

3.96(1.81-8.66)* 

 

1 

1.75(0.55-5.51) 

3.61(1.01-12.88)* 

 

1 

2.32(0.69-7.78) 

2.40(0.51-11.21) 

 

1 

2.10(1.15-3.81)* 

4.34(2.24-8.40)* 

 

1 

2.56(1.18-5.55)* 

6.60(2.37-18.41)* 

Education Level 

Post-secondary or more 

2-3 years of secondary 

school 

Up to 9 years of primary 

school 

 

1 

 

1.41(1.27-1.56)* 

 

1.43(1.26-1.63)* 

 

1 

 

1.03(0.68-1.55) 

 

1.29(0.83-2.01) 

 

1 

 

0.82(0.48-1.40) 

 

1.41(0.75-2.65) 

 

1 

 

1.67(0.88-3.16) 

 

1.65(0.74-3.63) 

 

1 

 

1.97(0.72-5.41) 

 

2.65(0.69-10.19) 

 

1 

 

4.49(1.18-17.05)* 

 

5.18(1.05-25.54)* 

 

1 

 

0.90(0.53-1.55) 

 

1.38(0.75-2.53) 

 

1 

 

1.89(0.90-4.00) 

 

0.99(0.33-2.94) 

Smoking 

Never 

Former 

Current 

 

1 

1.29(1.17-1.42)* 

1.41(1.21-1.63)* 

 

1 

1.12(0.80-1.59) 

1.16(0.71-1.89) 

 

1 

1.31(0.78-2.20) 

1.28(0.66-2.48) 

 

1 

1.26(0.69-2.29) 

1.46(0.60-3.54) 

 

1 

0.88(0.31-2.50) 

1.55(0.44-5.41) 

 

1 

1.60(0.43-5.95) 

3.78(0.66-21.62) 

 

1 

1.35(0.76-2.38) 

0.89(0.45-1.73) 

 

1 

0.92(0.34-2.48) 

0.89(0.32-2.49) 

Alcohol Consumption 

No Alcohol 

Low 

Medium 

High 

 

1 

0.81(0.71-0.93)* 

0.53(0.47-0.61)* 

0.52(0.46-0.60)* 

 

1 

0.87(0.57-1.32) 

0.57(0.37-0.88)* 

0.44(0.28-0.72)* 

 

1 

1.10(0.61-1.97) 

0.66(0.34-1.28) 

0.59(0.28-1.23) 

 

1 

1.66(0.72-3.82) 

1.16(0.51-2.65) 

0.86(0.35-2.10) 

 

1 

0.65(0.21-2.08) 

0.67(0.20-2.28) 

0.76(0.16-3.49) 

 

1 

0.17(0.03-0.98)* 

1.40(0.27-7.11) 

0.48(0.06-3.72) 

 

1 

0.44(0.24-0.81)* 

0.39(0.16-0.93)* 

0.22(0.05-1.00)* 

 

1 

0.76(0.32-1.80) 

0.75(0.26-2.15) 

0.97(0.28-3.33) 

Physical Activity: MET 

mins per wk 

High  

Medium  

Low 

 

 

1 

1.14(1.02-1.27) 

1.28(1.15-1.43)* 

 

 

1 

1.15(0.78-1.71) 

1.48(1.01-2.18)* 

 

 

1 

0.91(0.51-1.62) 

0.93(0.52-1.66) 

 

 

1 

1.10(0.56-2.19) 

1.68(0.85-3.31) 

 

 

1 

1.07(0.38-3.04) 

0.67(0.21-2.14) 

 

 

1 

1.02(0.23-4.39) 

2.32 (0.60-8.94) 

 

 

1 

1.32(0.73-2.39) 

1.46(0.81-2.61) 

 

 

1 

1.56(0.69-3.55) 

0.88(0.35-2.20) 
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 Sweden  Nordic Eastern Europe Western and South-

ern Europe 

Latin America SS Africa North Africa and the 

Middle East 

Asia 

Diet Indicators         

Vegetables 

Healthy 

Unhealthy 

 

1 

0.86(0.77-0.97)* 

 

1 

0.72(0.49-1.06) 

 

1 

0.75(0.42-1.32) 

 

1 

0.81(0.40-1.65) 

 

1 

0.37(0.14-1.00)* 

 

1 

0.82(0.19-3.61) 

 

1 

1.15(0.65-2.04) 

 

1 

0.99(0.43-2.30) 

Fruit 

Healthy 

Unhealthy 

 

1 

0.73(0.66-0.82)* 

 

1 

0.88(0.61-1.25) 

 

1 

0.91(0.52-1.59) 

 

1 

0.91(0.47-1.76) 

 

1 

1.60(0.58-4.40) 

 

1 

1.47(0.30-7.24) 

 

1 

0.79(0.47-1.34) 

 

1 

0.66(0.28-1.57) 

Processed Meat 

Healthy 

Unhealthy 

 

1 

1.40(1.25-1.56)* 

 

1 

1.59(1.10-2.31)* 

 

1 

1.04(0.53-2.06) 

 

1 

0.99(0.46-2.17) 

 

1 

0.74(0.17-3.16) 

 

1 

0.33(0.03-3.26) 

 

1 

1.31(0.51-3.40) 

 

1 

0.94(0.26-3.45) 

Sweets 

Healthy 

Unhealthy 

 

1 

0.57(0.52-0.63)* 

 

1 

0.44(0.32-0.61)* 

 

1 

0.26(0.16-0.43)* 

 

1 

0.69(0.39-1.22) 

 

1 

1.24(0.49-3.11) 

 

1 

0.16(0.03-0.91)* 

 

1 

0.48(0.30-0.78)* 

 

1 

0.58(0.27-1.25) 

Sugary Drinks 

Healthy  

Unhealthy 

 

1 

0.59(0.51-0.68)* 

 

1 

0.27(0.15-0.48)* 

 

1 

0.81(0.43-1.53) 

 

1 

0.57(0.25-1.28) 

 

1 

0.32(0.09-1.17) 

 

1 

0.19(0.03-1.02)* 

 

1 

0.64(0.37-1.10) 

 

1 

0.52(0.20-1.39) 

* Statistically significant 
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6.4.1 Differences in risk factors across COB groups  

 

Age and gender: age was a significant risk factor across all COB groups (Table 7).  Male 

gender was a risk factor for Europeans, with men having nearly twice the risk as compared to 

women.   

BMI, education level, and behavioural risk factors: BMI was the strongest risk factor for all 

groups except Sub-Saharan Africa.  This was most apparent in the Nordic group with ‘over-

weight’ having an OR of 3.03 and ‘obese’ an OR of 6.83.  Low education level was associated 

with elevated risk for Sweden and Sub-Saharan Africa (Table 7).  For behavioural risk fac-

tors, smoking increased risk only for Sweden.  Low physical activity and sedentary behaviour 

increased risk in the Sweden (OR 1.28) and Nordic groups (OR. 1.48).  We found that alcohol 

consumption in the Sweden, Nordic and North Africa and the Middle East groups reduced 

risk for T2DM.    

Diet indicators: Most diet indicators were not strong risk factors.  Unhealthy vegetable con-

sumption was associated with lower risk of T2DM for Sweden and Latin America.  Unhealthy 

fruit intake was also associated with a lower risk, only for Sweden.  Unhealthy consumption 

of sweets was associated with a lower risk of T2DM for Sweden, Nordic, Eastern Europe and 

Sub-Saharan Africa.  Unhealthy consumption of sugary drinks was associated with a lower 

risk for Sweden, Nordic and Sub-Saharan Africa.  Unhealthy consumption of processed meat 

was associated with a higher risk for the Sweden (OR 1.40) and Nordic (OR 1.59) groups. 

7.  Discussion 

7.1 Main findings 

Risk factors  

We found that older age, male gender, BMI considered obese or overweight, 

low education level, former or current smoking, and low physical activity increased the risk 

for T2DM.  These results are in accordance with the literature. (7, 9)  Snus and fish consump-

tion were not significant predictors.  Alcohol consumption was associated with a reduced risk, 

also in line with the literature. (34)  For the diet indicators, unhealthy consumption of vegeta-

bles and fruit were associated with lower risk for T2DM despite it being known that this in-

creases risk. (35)  Unhealthy consumption of sweets and sugary drinks were also associated 

with a lower risk, despite being established risk factors. (36, 37)  These diet results could be 



 

30 

due to reverse causation which will be discussed further.  Unhealthy consumption of pro-

cessed meat increased risk which is in agreement with the literature. (38) 

COB as an independent risk factor 

  

COB as an approximation for ethnicity was an independent risk factor for 

T2DM.  Our result showed that the North Africa and the Middle East group had the highest 

prevalence of T2DM compared to other groups (Table 3) which was consistent with another 

study. (39)  Furthermore, our regression analysis showed that being born in Sub-Saharan Af-

rica, North Africa and the Middle East and Asia was a risk factor for T2DM when adjusted 

for demographic and behavioural risk factors and BMI (Table 6).  This finding is supported 

by other studies in this area. (5, 12, 13, 15)  Compared to Swedish-born individuals, those 

from North Africa and the Middle East and Sub-Saharan Africa had a 2.3 times higher risk, 

while those from Asia had a 3.1 times higher risk.  The North Africa and the Middle East 

group is of particular interest because of the large number of immigrants to Sweden.  Reasons 

for their increased risk are thought to be related to genetically determined higher insulin re-

sistance and lower glycaemic control. (12)      

Relative to Sweden, the Nordic, Eastern, Western, and Southern Europe, North 

America and Latin America groups were not strong predictors for T2DM.  Our analysis 

showed that the significantly higher prevalence of T2DM among Latin Americans could be 

attributable to higher BMI and greater sugar intake (Table 6).  For Eastern Europe it could be 

explained by higher BMI and smoking.  After adjusting for these factors COB was no longer 

significant.   

Magnitude of risk factors across COB groups 

 

Age, gender and BMI  

 

The most consistent risk factors across COB groups were age, gender and BMI.  

This finding was supported by a study similar to ours. (40)  Risk from BMI was more pro-

nounced in certain groups than in others.  For instance, Asia and European groups had nearly 

a seven-fold increased risk due to obesity.  The noticeable influence of BMI in the Asian 

group warrants further discussion.  It has been reported that high BMI appears to dispropor-

tionately affect this population. (15)  Palaniappan et al. demonstrated that the prevalence of 

metabolic disorder in white men with a BMI of 25 kg/m
2 

was comparable to the prevalence 
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among Asians with a BMI of 20 kg/m
2
. (41)  The exact reason for the difference is unclear 

but it is thought to be related to ethnic variances in body fat distribution as Asians have more 

central adiposity, an established risk factor for T2DM. (42)    

Education level 

 

Low education level was a strong risk factor in the Sub-Saharan Africa and 

Sweden groups.  In a recent study from the United States it was reported that nearly half of 

the risk for T2DM in those with African ethnicity could be explained by socioeconomic posi-

tion and education level. (10)  Our finding is similar to this as low education increased the 

risk nearly fivefold in the Sub-Saharan Africa group.   

 

Education level is an increasingly important area of study when examining risk 

for T2DM.  It is thought to reflect the material and intellectual resources of individuals and 

their families. (9, 43)  This can be explained by the concept of ‘health literacy’ which aims to 

quantify how skills related to reading, listening, obtaining and processing health information im-

pact how people manage chronic disease. (44)  In a systematic review it was reported that low 

health literacy was attributable to poorer ability to process and understand health knowledge and 

differences in use of health services, particularly those for screening and early detection. (45) 

  

 Another systematic review looking at risk for T2DM and education level in high, 

middle and low income countries found that increased risk from low education level was con-

sistent across all settings. (9)  As well, a study highlighted that BMI and other detrimental lifestyle 

factors such as smoking and poor diet affected those with low education more, increasing their 

risk. (40)   

 

These findings from the literature provide insights for our result; it is possible that 

there was an underestimation of risk associated with low education level because of undiagnosed 

cases of T2DM.  Those with low education may not have been able to navigate the health care 

system properly or understand health literature about diabetes and as a result were never diag-

nosed.  This means low education may in fact have a greater risk for T2DM than was measured.   
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Reduced risk for T2DM with alcohol consumption 

 

For the Sweden, Nordic and North Africa and the Middle East groups, alcohol 

consumption was associated with a lower risk for T2DM.  In fact, increased consumption was 

correlated with a greater reduction in risk (Table 7).  For other groups, the trend suggested the 

same relationship.  

This finding contributes to the current discussion surrounding the protective ef-

fects of alcohol consumption against T2DM.  Literature points to a ‘j’ shaped model, with 

non-consumers and high-consumers being at risk, while those with moderate consumption 

reap a protective effect. (46)  Studies have suggested that moderate consumption can reduce 

the risk for T2DM by 30-40 per cent. (34, 47-49)  A recent review found that it was more 

protective in men than women and that regular consumption of small amounts, approximately 

15 grams per day (equivalent to one glass of wine) at least five days per week was ideal for 

risk reduction. (34, 50)  Possible mechanisms for the protective effect are improved insulin 

sensitivity, and better long term glycaemic control. (34)  This finding is important regarding 

prevention and treatment—counselling should not discourage moderate alcohol consumption.   

Our categorization of alcohol showed that ‘high’ consumers (≥22.56g/day for 

men, ≥13.97g/day for women) had the lowest risk.  In the Sweden and Nordic groups, it was a 

two-fold reduction and four-fold in the North Africa and the Middle East group.  One study 

found that heavy consumption did not increase risk for T2DM but was not protective either. 

(50)  This finding warrants further investigation, it would be useful to examine alcohol as a 

continuous variable and to study men and women separately.  Also, it suggests that moderate 

consumption of alcohol could counteract genetically determined lowered insulin sensitivity.  

Those of North African or Middle Eastern ethnicity who have been shown to be genetically 

predisposed to higher insulin resistance and poorer glycaemic control could benefit from 

moderate consumption. 

Tobacco use 

 

Smoking was a significant risk factor for the Sweden group with current and 

former smokers having a higher risk for T2DM.  We thought that it would have affected more 

groups because it is strongly associated with poor glycaemic control and insulin suppression. 

(51, 52)  One study conducted in Stockholm found that risk for T2DM was 30 per cent higher in 

current and former compared to never smokers which is very similar to our figures. (53)  A rea-
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son for why smoking was not a risk factor across all the groups could be due to our categoriza-

tion of the variable.  We did not include information on the number of cigarettes smoked per 

day in the analysis.  This has been put forth as a reason for why it was not as strong a risk factor 

as initially believed in studies examining the risk associated between smoking and T2DM. (8)  

The Swedish study found that those who smoked 25 cigarettes or more per day had a 3 times 

higher risk for T2DM. (53)  If we had based our analysis on amount we might have found a 

similar result.   

Snus was not a risk factor for T2DM. (Table 4)  Nevertheless, it is of particular 

relevance to Sweden due to its high user prevalence and its creation here in the 18
th

 century.  

Rapid shifts are occurring from smoking to snus because it is believed there is less harm associ-

ated with it. (54)  However, a recent review highlighted that risk for T2DM from snus still re-

mains unclear. (55)  One study reported that only high use (more than 4 cans per week) was 

associated with risk. (56)  If we examined snus based on usage amount we might have seen this 

result.   

Overall, managing tobacco use would be beneficial for T2DM prevention. (53)    

Physical activity and sedentary behaviour  

 

Low physical activity and sedentary behaviour characterised by low MET 

minutes per week increased risk in the Sweden and Nordic groups.  It is accepted that seden-

tary behaviour increases the risk for T2DM thus we thought this would be apparent across all 

the groups. (57)  A possible reason for our result could be due to our ranking of the variable 

into tertiles as there were no established cut offs for MET.  Examining it as a continuous vari-

able could have better illustrated risk.  Still, physical activity promotion is important across all 

groups because it is an established intervention for reducing the risk of T2DM. (57)   

Diet 

When it comes to the understanding of the results of more unhealthy diet associ-

ated with lower risk, reverse causation should be discussed in this cross-sectional study.  It is 

well known that a healthy diet lowers the risk for T2DM. (58)  A meta-analysis examining 

dietary patterns found those consisting of healthy foods such as whole grain products, fruits 

and vegetables decreased risk while those with unhealthy foods like processed meat, sweets 

and sugars increased risk. (58)  This is what we expected to find.  Reverse causation would 

suggest that those with T2DM changed their lifestyle as a result of counselling or some other 

intervention, to control it.  This could have expressed itself in our results as those with T2DM 
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may now have a low intake of unhealthy foods while those who do not are not concerned with 

controlling intake and have a high intake.  This would explain the lower OR for unhealthy 

intake of sugary drinks and sweets, despite the fact we know these are risk increasing. (36, 

58)  A longitudinal study would have showed to what extent individuals changed their diet 

after being diagnosed with T2DM.  

Recent recommendations for diabetics from the Stockholm County Council em-

phasise that diet should be largely made up of vegetables, pulses, legumes (500 grams per 

day), fruits (2-3 per day) as well as whole grains and fish. (59)  Portion size should be con-

trolled and it is preferable for food to be evenly distributed throughout the day.  Higher gly-

caemic carbohydrates like potato and rice should be given less priority compared to vegeta-

bles and meat.  Fruit juices, soft drinks, and fruit yoghurts are not recommended while sweets 

and desserts are highly discouraged.   

Given these recommendations, if counselled, diabetics would likely reduce con-

sumption of sugary drinks and sweets explaining our results and indicating reverse causation.   

Unhealthy consumption of processed meat was a risk factor for the Sweden and 

Nordic groups.  While it is not entirely understood why processed meat increases risk for 

T2DM the findings of a recent meta-analysis offer insight suggesting it is attributable to con-

founders, such as unhealthy lifestyle which can lead to consumption of processed meat and 

other low quality foods. (38)   

Our adjusted analysis showed that fish consumption was not statistically signifi-

cant.  A meta-analysis highlighted that fatty fish in particular was found to be protective 

against T2DM because it contains alpha linolenic acid which may inhibit expression of genes 

related to diabetes. (60)  It was suggested that consumption of fatty fish would reduce risk.  It 

is important to note that before adjustment, fish had a statistically significant risk lowering as-

sociation with T2DM, which is in accordance with the literature (Table 4). (60) 

7.2 Strengths 

 

The large sample size which included many different ethnic groups was a 

strength of our study because it allowed us to meet the proposed aims.  Also, having our study 

confined to one area was beneficial.  When studying ethnic differences in T2DM it is advan-

tageous that study participants live in the same geographical area in order to minimise the 

effects of environmental factors like climate, pollution or microorganisms causing infectious 
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diseases, which vary widely in different parts of the world, and may increase the risk of 

T2DM.  Additionally, stratifying our data set by COB made it possible to demonstrate that 

certain risk factors do not impact COB groups in the same way.  This allowed us to suggest 

which ones should be prioritized when planning prevention strategies and the need for ethni-

cally focused prevention.  We believe our study has added knowledge to this research area 

and created new avenues for ethnically focused studies. 

7.3 Limitations 

COB as a measure of ethnicity 

 

We used COB as a proxy for ethnicity which we then categorized into geo-

graphical groups.  Thus, it is conceivable that ethnicities were clumped together lowering the 

sensitivity of the analysis.  Of course, one needs to be aware of generalisations from catego-

rising different countries into one group.  Also, using COB does not account for the role of 

genes.  

Our way of approximating ethnicity is one way to measure it.  It is critical to 

appreciate that while there are biological differences to ethnicity there is also a socio-cultural 

dimension. (61)  It can also be quantified by the group one belongs to or identifies with based 

on language, diet, and religion. (62)  Therefore, it may influence health through other mecha-

nisms and processes, not only genes, which interact at the individual, institutional and com-

munity levels. (61)  Biological factors may predispose one to T2DM, but cultural practices 

(e.g. abstaining from alcohol), behaviours and attitudes could impact risk for the disease—

beliefs about health care and health care seeking behaviour can be shaped by ethnicity.  In our 

study, a respondent of non-Swedish ancestry but who was born in Sweden would have been 

considered Swedish.  As such, this may have led them to take on the characteristics of Swe-

dish culture through practices, beliefs and diet.  This would have impacted their risk for de-

veloping T2DM.  Thus, ethnicity is a fluid concept, not solely bound to genetic makeup. (61)  

Exploring ethnicity as a risk factor for T2DM cannot be confined to genetics and using COB 

is another useful way to investigate it as it may encompass socio-cultural factors.          

Self-reported data, recall bias, diabetes cut-off age, misclassification, small COB groups   

 

  All data from the survey was self-reported therefore its accuracy could not be 

verified.  Some questions, in particular those regarding diet and physical activity, which asked 

respondents to answer based on frequency over a period of time, could have been affected by 
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recall bias.  It is possible that answers were not accurate as some information could have been 

forgotten.  Also, the inclusion age for having been diagnosed with diabetes began at 20 years 

meaning those who were below and indicated they had diabetes were thought to have type 1 

and excluded from the analysis.  Cases of T2DM could have been ruled out as a result but 

since onset is generally later in life, risk for having it at a young age is low. (26, 27)  Also, it 

is important to recognize that 30 to 50 per cent of T2DM cases are believed to be un-

diagnosed. (63, 64)  This would result in misclassification of respondents as non-diabetic. 

Meaning, the results would be stronger if all diabetics were measured.  Lastly, some of the 

COB groups were small making results less reliable.   

Study design and confounders 

 

As this was a cross-sectional study we could not exclude reverse causation be-

tween T2DM and behavioural risk factors.  A longitudinal study would be needed to deter-

mine to this.   Unmeasured confounders were possible, such as family history.    

7.4 Implications for global health  

 

A benefit of studying COB as a risk factor for T2DM is the potential to use the 

findings to enhance understanding in LMIC where the burden is greatest.  A recent review 

reported that risk of death from the disease was highest in Middle East and South East Asia. 

(65)  Furthermore, it is thought that Middle East and North Africa bears the majority of the 

public health burden of T2DM because of their high prevalence. (66)  Our findings could be 

used for developing prevention strategies in these areas because they highlight which risk 

factors are of greatest concern for different ethnic groups.  For those from the Middle East 

and North Africa, programmes aimed at weight loss and promotion of moderate consumption 

of alcohol among drinkers would be useful.  High income countries should not be overlooked 

as the burden in expected to increase there as well, particularly in North America due to a 

large influx of people with ethnicities associated with high risk, such as India. (67)  The find-

ings are applicable at the global level because they highlight which groups are most vulnera-

ble and which risk factors could be targeted to prevent further burden.    

7.5 Future research, applications of results 

 

Further studies exploring ethnicity as a risk factor are needed as it is a multi-

dimensional concept.  We demonstrated that COB as a proxy for ethnicity was a risk factor 

for T2DM however; deeper exploration into the socio-cultural dimension of ethnicity could be 
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valuable to fully understand its role.  We also showed that not all risk factors affect ethnicities 

in the same way.  As such, ethnically focused studies on specific risk factors would be useful 

for confirming our results and providing further insight.    

Preventative measures for diabetes care may need to evolve from a ‘one size fits 

all’ mode of operation to tailored programmes based on ethnicity.  More attention, earlier risk 

assessment and preventative actions for people from Africa, Middle East and Asia could en-

sure that the most cases are prevented. (68)         

8.  Conclusion 

 

Prevalence of T2DM differs by ethnic group.  Not all risk factors affect ethnic 

groups in the same way.  Focused prevention programmes are needed.  Our findings contribute 

to a growing body of knowledge that ethnicity is an independent risk factor for T2DM.   
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Annexes  

 

Annex 1—Grouping of country of birth into 28 categories from Stockholm County Council 

 

RTB_LandNamn LandKod_1         

SVERIGE 1 

    FINLAND 2 

    DANMARK 3 

    ISLAND 4 

    NORGE 4 

    BOSNIEN-HERCEGOVINA 5 

    JUGOSLAVIEN 6 

    KROATIEN 6 

    MAKEDONIEN 6 

    SERBIEN OCH MONTENEGRO 6 

    SLOVENIEN 6 

    POLEN 7 

    IRLAND 8 

    STORBRITANNIEN OCH NORDIRLAND 8 

    TYSKA DEM REP (DDR) 9 

    TYSKLAND 9 

    FRANKRIKE 10 

    GREKLAND 10 

    ITALIEN 10 

    MALTA 10 

    MONACO 10 

    PORTUGAL 10 

    SPANIEN 10 

    ESTLAND 11 

    LETTLAND 11 

    LITAUEN 11 

    ALBANIEN 12 

    BULGARIEN 12 

    RUMÄNIEN 12 

    RYSSLAND 12 

    SOVJETUNIONEN 12 
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SLOVAKIEN 13 

    TJECKIEN 13 

    TJECKOSLOVAKIEN 13 

    UNGERN 13 

    BELGIEN 14 

    LUXEMBURG 14 

    MOLDAVIEN 14 

    NEDERLÄNDERNA 14 

    SCHWEIZ 14 

    UKRAINA 14 

    VITRYSSLAND 14 

    ÖSTERRIKE 14 

    KANADA 15 

    USA 15 

    BARBADOS 16 

    COSTA RICA 16 

    DOMINICA 16 

    DOMINIKANSKA REPUBLIKEN 16 

    EL SALVADOR 16 

    GRENADA 16 

    GUATEMALA 16 

    HAITI 16 

    HONDURAS 16 

    JAMAICA 16 

    JUNGFRUÖARNA, BRITTISKA 16 

    KUBA 16 

    MEXIKO 16 

    NICARAGUA 16 

    PANAMA 16 

    S:T LUCIA 16 

    TRINIDAD OCH TOBAGO 16 

    CHILE 17 

    ARGENTINA 18 

    BOLIVIA 18 

    BRASILIEN 18 

    COLOMBIA 18 

    ECUADOR 18 

    GUYANA 18 
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PARAGUAY 18 

    PERU 18 

    SURINAM 18 

    URUGUAY 18 

    VENEZUELA 18 

    DJIBOUTI 19 

    ERITREA 19 

    ETIOPIEN 19 

    SOMALIA 19 

    SUDAN 19 

    
ALGERIET 20 

    ARABEMIRATEN, FÖRENADE 20 

    ARABREPUBLIKEN EGYPTEN 20 

    CYPERN 20 

    EGYPTEN 20 

    FRANSKA MAROCKO 20 

    GAZA-OMRÅDET 20 

    ISRAEL 20 

    JORDANIEN 20 

    KUWAIT 20 

    LIBANON 20 

    LIBYEN 20 

    MAROCKO 20 

    PALESTINA 20 

    SAUDIARABIEN 20 

    SYRIEN 20 

    SYDYEMEN 20 

    TUNISIEN 20 

    VÄSTBANKEN 20 

    YEMEN 20 

    QATAR 20 

    
ANGOLA 21 

    BURKINA FASO 21 

    BURUNDI 21 

    CENTRALAFRIKANSKA REPUBLIKEN 21 

    EKVATORIALGUINEA 21 

    ELFENBENSKUSTEN 21 
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GAMBIA 21 

    GHANA 21 

    GUINEA 21 

    GUINEA-BISSAU 21 

    KAMERUN 21 

    KAP VERDE 21 

    KENYA 21 

    KONGO 21 

    KONGO, DEMOKRATISKA REPUBLI-

KEN 21 

    LIBERIA 21 

    MADAGASKAR 21 

    MALAWI 21 

    MALI 21 

    MAURETANIEN 21 

    MAURITIUS 21 

    MOCAMBIQUE 21 

    NIGERIA 21 

    SENEGAL 21 

    SEYCHELLERNA 21 

    SIERRA LEONE 21 

    SWAZILAND 21 

    SYDAFRIKA 21 

    TANZANIA 21 

    TOGO 21 

    UGANDA 21 

    ZAMBIA 21 

    ZIMBABWE 21 

    IRAN 22 

    IRAK 23 

    TURKIET 24 

    HONGKONG 25 

    JAPAN 25 

    KINA 25 

    KOREA, NORD- 25 

    KOREA, SYD- 25 

    TAIWAN 25 

    FILIPPINERNA 26 

    INDONESIEN 26 
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LAOS 26 

    MALAYSIA 26 

    MYANMAR 26 

    SINGAPORE 26 

    THAILAND 26 

    VIETNAM 26 

    AFGHANISTAN 27 

    ARMENIEN 27 

    AZERBAJDJAN 27 

    BANGLADESH 27 

    GEORGIEN 27 

    INDIEN 27 

    KAMBODJA 27 

    KAZAKSTAN 27 

    KIRGIZISTAN 27 

    MONGOLIET 27 

    NEPAL 27 

    PAKISTAN 27 

    SRI LANKA 27 

    TADJIKISTAN 27 

    TURKMENISTAN 27 

    UZBEKISTAN 27 

    VIETNAM, REP 27 

    AUSTRALIEN 28 

    FIJI 28 

    NYA ZEELAND 28 

    UPPGIFT SAKNAS 

      

 



 

47 

Annex 2—28 Country of birth groups from Stockholm County Council
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Annex 3—Categorization of 28 country of birth groups into 9 geographical groups 

 

Sverige 1 

Finland 2 

Danmark 2 

Norge, Island 2 

Bosnien-Hercegovina 3 

Före detta Jugoslavien: Kroatien, Makedonien, 

Serbien och Montenegro, Serbien, Slovenien, 

Jugoslavien  

3 

Polen 3 

Storbritannien, Irland 4 

Tyskland, DDR 4 

Sydeuropa: Frankrike, Gibraltar, Grekland, Italien, 

Malta, Monaco, Portugal, San Marino, Spanien, 

Vatikanstaten  

4 

Baltikum: Estland, Lettland, Litauen 3 

Östeuropa 1: Albanien, Bulgarien, 

Rumänien, före detta Sovjetunionen  

3 

Östeuropa 2: Slovakien, Tjeckien, Tjeckoslovakien, 

Ungern 

3 

Övriga Europa: Ej ovan definierade länder. 4 

Kanada, USA 5 

Nordamerika (exklusive Kanada, USA) inklusive 

Centralamerika 

6 

Chile 6 

Sydamerika exklusive Chile 6 

Djibouti, Eritrea, Etiopien, Somalia, Sudan 7 

Nordafrika och Mellanöstern: Algeriet, Förenade 

Arabemiraten, Arabrepubliken Egypten,  

Bahrain, Cypern, Egypten, Franska Marocko, Gaza-

området, Israel, Jordanien, Kuwait,  

Libanon, Libyen, Marocko, Palestina,  

Qatar, Saudiarabien, Syrien, Sydyemen, Tunisien,  

Västbanken, Yemen  

8 

Övriga Afrika: Ej ovan definierade länder 7 

Iran 8 

Irak 8 

Turkiet 3 

Östasien: Hongkong, Japan, Kina, Korea, Taiwan  9 

Sydostasien: Burma, Filippinerna, Indonesien, Laos, 

Malajiska förbundet, Malaysia, Myanmar, Singa-

pore, Thailand, Vietnam, Östtimor  

9 

Övriga Asien: Ej ovan definierade länder 9 

Oceanien N/A 

 

1=Sweden, 2=Nordic, 3=Eastern Europe, 4=Western and Southern Europe, 5=North America, 6=Latin 

America, 7=Sub-Saharan Africa, 8=North Africa and the Middle East, 9=Asia  
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Annex 4—Hälsoenkät 2010 Survey 

 

Questions used for this study 

 

Variable and corresponding question number 

 

General information: 1, 2, 85, 86,   

 

Diabetes: 15a 

 

Diet: 19 a, b, c, d, e, f, h 

 

Physical activity: 20 a, b, c, d, e 

 

Smoking: 21, 22, 23, 24, 25 

 

Snus: 26, 27, 28, 29, 30 

 

Alcohol: 33 

 

Education: 66 
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