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ABSTRACT 

Aims: To determine the prevalence of type 2 diabetes mellitus and prediabetes among the 

population aged 40-74 years in the Faroe Islands. 

Methods: This population-based cross-sectional survey, conducted between 2011 and 2012, 

invited 2186 randomly selected individuals (corresponding to 11.1% of the entire population 

aged 40-74 years). Subjects were screened using finger capillary blood for glycosylated 

hemoglobin, type A1c, non-fasting random plasma glucose, fasting plasma glucose followed 

by oral glucose tolerance test. The test was based on an algorithm that accounts for screening, 

diagnostic and confirmatory steps. Anthropometric measures and a questionnaire including 

medical history, medication, hereditary conditions, and food intake were included.  

Results: The study included 1,772 participants. Of the 1,772, 169 (9.5%) had type 2 diabetes 

mellitus (3.0% of which were diagnosed upon study inclusion), thus 31.4% of subjects with 

diabetes were undiagnosed at the time of examination. A total of 271 (15.3%) had 

prediabetes. Diabetes was more prevalent among men, significantly from age ≥ 60 years. 

Women had lower mean fasting plasma glucose concentrations and men had lower values for 

2-hours plasma glucose. Predictors associated with diabetes mellitus included obesity (BMI ≥ 

30), abnormal waist/hip ratio, history of hypertension or cardiovascular attack and family 

history of diabetes mellitus and leisure activity.  

Conclusions The prevalences of diabetes and prediabetes increased with age and were more 

frequent among men. The detected prevalence in the Faroe Islands was slightly higher than 

other Nordic countries.  

 

Keywords: Type 2 diabetes mellitus; prediabetes; Faroe Islands; prevalence; diagnostic 

criteria; population-based.  
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1. INTRODUCTION 

The prevalence of diabetes is increasing worldwide but varies between countries. A recent 

report published by the World Health Organization (WHO) estimated that, globally, 422 

million adults were living with diabetes; an increase from 4.7% in 1980 to 8.5% in 2014, an 

aging population is likely not the only culprit attributed to this increase [1]. In the USA and 

Canada the prevalence of diabetes among adults aged 20-79 years – based on a population-

level study  - was estimated in 2010 to be 12.3% and 11.6% respectively, whilst the estimate 

was 4.9% in United Kingdom and 12.0% in Germany [2]. Lower prevalence rates have been 

observed among Nordic countries. For example, in Sweden and Norway the prevalence of 

type 2 diabetes (T2D) was estimated to be 3.5% and 3.8%, respectively and in Denmark for 

diabetes in general, to 5.7%, based on data from the diabetes registries and digital medical 

records [3-5]. To date, there is no clear evidence on these regional disparities in T2D 

prevalences. One theory suggests that the disparities may be a reflection of the 

methodologies, ages of the subjects, and/or diagnostic criteria used. Thus, Bernal-Lopez and 

colleagues [6] concluded that glycosylated hemoglobin, type A1c (HbA1c) rather than fasting 

plasma glucose (FPG) for diagnosis of prediabetes would offer better sensitivity.   

The Faroe Islands belong to the Nordic countries with similarities in terms of language, 

welfare system and lifestyle but diabetes has not yet been studied among the citizens. The 

Faroe Islands, located in the North Atlantic Ocean, are inhabited by nearly 50,000 

individuals. The population is fairly homogenous due to centuries of isolation [7], which has 

led to an increased incidence of certain hereditary diseases like carnitine transporter 

deficiency (CTD) and cystic fibrosis [8,9]. Genetic predisposition seems important in the 

etiology of T2D [10,11] but has not yet been studied in the Faroe Islands.  

Consequently, the aim of this study was two-fold: (1) to determine the prevalence of T2D 

among Faorese between the ages of 40 and 74 years and (2) to identify all existing cases of 
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prediabetes, as defined by impaired fasting glycaemia (IFG), impaired glucose tolerance 

(IGT), the combination of the two and also normal glucose tolerance (NGT) (see Fig. 1).  

2. MATERIAL AND METHODS 

2.1. Study populations 

This study is a national, cross-sectional, population-based survey conducted in 2011- 2012. 

The study population was an age-adjusted, random sample selected from the Faroese 

Population Registry in 2011. Addresses from 2,186 men and women aged 40-74 years 

(11.1% of the population) were randomly selected from the Faroese Population Registry, and 

1,772 subjects (81.1%) completed the study protocol. Of the non-participants, 263 declined to 

participate or were out of reach, 22 lived abroad, 9 died during the recruiting period, 2 had 

type-1 diabetes, and 118 accepted the invitation but failed to appear. The study was approved 

by the local ethical review committee, with participation on a voluntary basis as documented 

by written informed consent. Besides determining the prevalence of T2D, the original 

objective for this study was to investigate the impact of dietary marine contaminants and the 

risk of diabetes. As the risk for T2D increases with age and the prevalence is low before the 

age of 40 years, this study included subjects from the age of 40 years.  

2.2. Diagnostic algorithm 

The screening program was based on a diagnostic algorithm (Fig. 1) designed by the 

ADDITION study group [12]. The program consisted of an initial screening step which 

divided the participants into two groups: a low risk group (Category 1) and a high-risk group 

(Category 2, 3, or 4). While the low risk group would terminate participation in the screening, 

the high risk group would continue on to either the diagnostic or confirmatory components of 

the study (see Fig 1 and legend to Fig. 1). The intention with the algorithm was to find as 
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many subjects as possible with prior unknown T2D, while minimizing the number of 

unnecessary oral glucose tolerance tests (OGTTs). Non-fasting random plasma glucose 

(RPG), fasting plasma glucose (FPG), and HbA1c were screened using finger capillary blood. 

The cut-off values for capillary blood vs. venous blood for random and 2-hours plasma 

glucose (2hPG) were aligned with the conversion factor of 1.1 [13]. The FPG was followed 

by a standard 75-g OGTT. The algorithm has proven reliable in a large Danish study [14]. 

This technique was chosen rather than venous blood technique because it gave us the 

opportunity to complete the screening program in the remote areas without being dependent 

on a nearby laboratory [14]. 

2.3. Assessment of blood glucose 

The blood glucose concentrations were analyzed using a HemoCue Glucose 201 RT Analyzer 

(Axis-Shield Poc AS, Oslo Norway) which is equipped with an inbuilt fixed calibration. 

Two blood samples were taken for all tests and the average of the two results was used to 

minimize the measurement error. If the discrepancy was ≥ 0.5 mmol/L a third blood sample 

was taken to calculate the mean. An Afinion AS100 Analyzer (HemoCue AB, Ängelholm, 

Sweden) was used to analyze HbA1c.  

Monthly quality control was performed by the laboratory at the National Hospital in 

Torshavn to verify the test results. The analytical results generated on the point-of-care 

devices and the professional high tech analyzers (Abbott Architect) were in high agreement. 

The laboratory at the National Hospital participates in the DEKS test set by Danish Institute 

for External Quality Assurance for Laboratories in Health Care and delivers the required 

standard of quality (CV < 2.8%), and also the standard specified in the WHO’s guidelines.  

2.4. Anthropometric measures 
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The anthropometric measurements were available for all individuals. These include body 

weight (in kg), and height, waist and hip circumference (in cm).  

2.5. Questionnaire 

Individuals with high RPG concentrations (≥ 12.2 mmol/L), high FPG concentrations (≥ 6.1 

mmol/L), high HbA1c (≥ 5.8% (40 mmol/mol)) and known type 2 diabetes (K-T2D), as well 

as a number of subjects in the Low risk group answered a questionnaire (n= 567). 2 

individuals failed to hand in the questionnaire. 

The questionnaire included medical history regarding T2D; family history of T2D for first-

degree relatives only; cardiovascular conditions; current medication; smoking habits and 

alcohol intake; dietary information, including local traditional food items like whale meat and 

blubber, sea birds and fish as well as raw vegetables; educational level and employment; and 

physical activity at work and during leisure time. 

2.6. Statistical Methods 

The statistical analyses were performed using the IMB SPSS Statistics for Windows (version 

24.0; SPSS Inc., Chicago, IL, USA). Descriptive results are presented with mean and 

standard deviations (SD) for continuous variables and as a percentage for categorical 

variables. The prevalence date was fixed at January 1, 2012, and the age was determined as 

of that date. Because this population was randomly selected, no standardization was required 

to the Faroese population [15]. Age was standardized to the 2012 Northern European 

population by using seven age groups (40-44, 45-49, 50-54, 55-59, 60-64, 65-69, 70-74) [16]. 

When possible and relevant, analyses were controlled for sex and age or stratified into 10-

year age groups. However, when the subdivision yielded groups too small for statistical 

analyses, age groups and/or male/female groups were merged.  
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The Chi-square test was applied for categorical variables and student’s t-test for continuous 

variables, after normality was assessed by visual inspection of plots and by Kolomogorov–

Smirnov test. Proportions of the various groups with prediabetes, newly diagnosed type 2 

diabetes (N-T2D), and K-T2D were calculated from the entire sample size. Associations 

between the various groups with prediabetes, N-T2D, and K-T2D were analyzed against the 

low risk group according to risk factors, such as age; body mass index (BMI); abnormal 

waist/hip ratio (abnormal-(WHR)), defined as WHR > 1.00 for men and > 0.85 for women; 

hypertension (self-reported and/or medication) and vascular attack (heart attack and/or 

stroke); smoking (ever smoker); family history of T2D (first relative only); leisure activity 

(self-reported light, median or heavy); intake of cooked and raw vegetables (boiled, fried and 

baked in addition to raw salads, once a week or more) by logistic regression analyses. When 

stated, these analyses, controlled for age, sex and BMI. Variables not demonstrating a 

significant association were not included in the tables. Reported p-values were judged on the 

basis of a statistical significance limit of 0.05.  

3. RESULTS 

3.1. Prevalence 

The study population comprised 839 women and 933 men with a mean age of 55.3 (range 40-

74) years. There was no difference between the participants and non-participants in regard to 

sex, age, and place of residence. 

The crude prevalence and the 95% confidence interval (CI) for diabetes was 9.5% (95% CI: 

8.2% ; 10.9%) and the age-adjusted was 9.6% (95% CI: 8.2 ; 11.0) with 3.0% (95% CI: 2.2% 

; 3.8%) being N-T2D, indicating that 31.4% (95% CI: 24.4% ; 38.3%) of diabetes cases were 

undiagnosed. Prediabetes was found in 15.3% (95% CI: 13.6% ; 17.0%) of the participants, 

including those with NGT. The latter group had HbA1c ≥ 5.8% (40 mmol/mol) in the 
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screening step and was therefore regarded as prediabetic. Altogether 24.8% (95% CI: 22.9% ; 

26.9%) of the study population had impaired glucose regulation. The sex and age-adjusted 

prevalence for each diagnostic group is presented in Table 1 and for each sex and age group, 

according to the algorithm, is presented in Supplementary table S1.  

3.2. Age and sex related findings 

The age-related findings for abnormal glycemic values are presented in Fig. 2. The total 

proportion with abnormal values increased approximately 4.5 fold from the youngest age 

group (40-49 years) to the oldest (70-74 years). The most salient increase was observed 

among those with K-T2D, IGT, IFG and NGT. Those in the oldest age group with an IGT 

were 10-fold greater than in the younger groups and double for the NGT group. Thus, 29.4% 

(95% CI: 21.1% ; 37.7%) of the subjects aged 70-74 had an elevated HbA1c as compared to 

16.0% (95% CI: 14.2% ; 17.9%) of those below 70 years. For the rank correlation between 

age and HbA1c, the Spearman’s rho coefficient (ρ) of 0.31 was statistically significant (data 

not shown).  

Compared to men, women had a lower, but not significantly so, mean FPG across all age 

groups. The opposite relationship was observed for 2hPG for the age groups 50-59 and 60-69 

years, with women having higher concentrations, again not significantly different, see Fig. 3.   

3.3. Predictors 

The mean BMI was 28.9 for men and 27.6 for women. Obesity (BMI ≥ 30) was more 

prevalent among men; 34.5% vs. 26.3% (p < 0.001) in women, whereas an abnormal WHR 

(>1.00 for men and > 0.85 for women) was more prevalent among women; 47.1% vs. 26.4% 

(p < 0.001) in men. As presented in Table 2, the frequency of obesity and an abnormal WHR 

was significantly higher in the groups with diabetes and the three groups with prediabetes 
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IFG, IGT, and IFG+IGT compared to the NGT and low risk groups. In particular, subjects 

with N-T2D tended to be obese with an odds ratio (OR) of 4.93 (95% CI: 2.7 ; 8.9) and have 

an abnormal WHR with an OR of 6.7 (95% CI: 3.5 ; 12.8). A history of hypertension and 

vascular attack as well as a family history of T2D were significantly more frequent in the K-

T2D groups. Smoking on the other hand, was evenly distributed in all diagnostic groups. 

Leisure activity and vegetable intake were significantly lower in the N-T2D group compared 

to the low risk group.  

3.4. Cut-off limits 

According to the standard algorithm the cut-off limit for HbA1c was ≥ 5.8% (40 mmol/mol) 

without any upper limit. A total of 12 participants had a HbA1c ≥ 6.5% (48 mmol/mol) 

(current limit for diagnosing diabetes) and FPG < 7.0 mmol/L. Of the 12, three subjects were 

diagnosed to have diabetes, while the remaining had IGT (n = 4) or IFG+IGT (n = 5). 

Further, at the screening level according to the standard algorithm, Category 3 included 273 

participants (15.4%) from the total study population. If the HbA1c limit was lowered to 5.7% 

(39 mmol/mol) [17] and RPG < 12.2 mmol/L, then 156 (8.8%) subjects would have been 

added to this category. Of these, 89 (5.0%) were originally in Category 1 and 67 (3.8%) were 

in Category 2. The average age for HbA1c ≥ 5.7% (39 mmol/mol) was 58.4 vs. 59.0 for 

HbA1c ≥ 5.8% (40 mmol/mol) (p = 0.32). 

To facilitate a comparison with Ringborg [3], the ORs for association between the reference 

age group 60-69 years and T2D, when controlled for sex were: Age 40-49 years: 0.15 

(0.09;0.25), p < 0.001; 50-59 years: 0.41 (0.28;0.61), p < 0.001; 70-74 years: 1.003 

(0.61;1.66). p = 0.99   
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If we were to consider the following scenarios, then the results would have varied such that 

the diagnostic criterion for unidentified diabetes based on the classification at the diagnostic 

step, according to the standard algorithm (Epidemiological DM, see Fig. 1), the overall 

prevalence would be 3.9% (95% CI: 3.0% ; 4.9%) for N-T2D, while the prevalence of 

HbA1c ≥ 6.5% (48 mmol/mol) and 2hPG ≥ 12.2 mmol/L would be 2.4% (95% CI: 1.6% ; 

3.1%)  and 5.2% (95% CI: 2.5% ; 7.8%), respectively. On the other hand, if we would have 

based our screening method on a single FPG measure (FPG ≥ 7.0 mmol/L), then 6.6% (95% 

CI: 4.7% ; 8.4%) of the study population would continue to be unaware of their diabetic 

condition. If NGT were included in the latter scenario, then the crude proportion of low risk 

subjects would have increased from 75.2% (95% CI: 73.2% ; 77.2%) to 81.9% (95% CI: 

80.1% ; 83.7%), see Supplementary Table S2.  

4. DISCUSSION  

This comprehensive study comprising 11% of the entire Faroese population aged 40-74 years 

is the first to estimate the prevalence of T2D and prediabetes in the Faroe Islands.  

The age-adjusted prevalence of T2D found in this study (9.6%) is at the same level (9.8%) as 

reported by Bjerregaard et al. [18] regarding the population of Greenland age 35+ and 

slightly higher compared to the same population age 18 and older [19]. The Nordic countries 

have in general a lower prevalence: Iceland (approximately 4% for the age group 45-64 

years) [20], Sweden 3.5% for people age 30+ years [3], and in Norway and Denmark 3.8% 

and 5.5% for the entire population, respectively (and the latter including persons with type 1 

diabetes) [4,5]. However, the prevalence was higher in other European countries such as 

Spain (13.8%), Portugal (11.7%) and Germany (12.0%), as well as in North America; Canada 

(11.6%) and the United States (12.3%) [2,21,22]. In Scotland, the incidence found for age 

group 40-89 years was 3.4% [23] which is closely aligned with our N-T2D result (3.0%).    
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In Sweden and United Kingdom, the crude prevalence of T2D for these populations (based 

on medical records, prescriptions for any glucose-lowering drug or primary care registry 

data) increased from 2.2% in 1996 to 5.3% in 2013 [3,24,25]. In Sweden, the prevalence 

changed from 3.5% for people age 30 years and over to 4.4% if the entire population was 

included. This is lower than the findings in the Faroes, even though the diagnostic criteria for 

measuring plasma concentrations were based on the same guidelines [26]. Other findings 

from Sweden estimated a higher prevalence of 7.3% based on OGTT screenings for the age 

group 25-74 years [2], which is comparable to our prevalence. This observation emphasizes 

the importance of sampling methods and inclusion criteria (e.g. age-span) when comparing 

overall national prevalences. 

The screening method also has proven to be an important factor in estimating the prevalence 

of diabetes and prediabetes. The profile of our NGT group (see Table 2) was comparable to 

the low risk group in terms of BMI, abnormal WHR, and cardiac and hereditary conditions, 

but similar in age to the other prediabetic and diabetic groups. Age-related cut-off levels for 

HbA1c have been proposed to deal with this discrepancy, as HbA1c concentrations increased 

by 0.074% per decade in non-diabetics [27]. In addition, older subjects with T2D had better 

functional outcomes with HbA1c levels between 8.0% (64 mmol/mol) and 8.9% (74 

mmol/mol), as compared to those between 7.0% (53 mmol/mol) and 7.9% (63 mmol/mol) 

[28]. In a high-risk Spanish population 8.6% were assessed to have DM when determined by 

2hPG, whereas the prevalence decreased to 1.3% when determined by HbA1c [29]. Further, 

James [17], who found that the prevalence of prediabetes among US adults 18 years or older 

would vary from 7.0% when determined by FPG (6.1 mmol/L ≤ FPG ≤ 6.9 mmol/L) alone to 

14.2% based on HbA1c (5.7 % (39 mmol/mol) ≤ HbA1c ≤ 6.4% (46 mmol/mol)) as the 

diagnostic test. If the cut-off level for FPG was lowered to 5.6 mmol/L, the prevalence would 

increase to 26.2%. Screening for the combination of HbA1c and FPG was associated with 
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3.2% higher prevalence of prediabetes compared to combining FPG and 2hPG [30]. Further 

evidence is needed to determine the long-term validity of the screening algorithm, but minor 

changes would not seem to affect our findings to any major extent.  

WHO concludes that HbA1c can be used as a diagnostic test for diabetes [31], but as 

Buysshaert [32] points out, there are both advantages and disadvantages to this method. On 

the one hand it provides a low day-to-day variability, reflects long-term glucose control, and 

is convenient as no fasting is required. However, a standardization assay is required, there is 

no universal availability, medical interferences such as acute blood loss/transfusion or iron 

deficiency anemia may influence the results, and HbA1c is less sensitive for diagnosing 

prediabetes than FPG or OGTT.  

In addition to age, conditions known to be related to T2D, such as obesity and cardiovascular 

disease, were also identified as risk factors in this study and are consistent with previous 

findings. Subjects in the N-T2D group were almost five times as likely to be obese (BMI ≥ 

30) and close to seven times more likely to have an abnormal WHR as compared to those at 

low risk: (OR (95% CI) p-value) BMI, 4.93 (2.7;8.9) p < 0.001; WHR, 6.70 (3.5;12.8) p < 

0.001(see Table 2). Collected between 2006 and 2007, general population data (ages 25-74 

years) from the Faroe Islands and Denmark indicate obesity to be as frequent in the Faroe 

Islands as in Denmark, as suggested by the prevalence of being overweight (BMI ≥ 25.0) = 

42% and obese (BMI ≥ 30.0) = 17% in the Faroe Islands vs. 35% and 13% in a Danish region 

(Region Midtjylland) [33]. In our study, the proportions were 46.6% and 30.6%. Several 

studies indicate that anthropometric measures such as waist and/or hip circumference or its 

ratio are better predictors for T2D as compared to BMI, particularly among people of low or 

normal weight [34-36]. Compared to the low risk group (see Table 2), this difference was not 

detected in this study as the odds of being obese and having an abnormal WHR were almost 

identical for both the N-T2D and K-T2D groups when controlled for age and sex. 
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Hypertension was seven times more prevalent in the group with K-T2D compared with the 

low risk group and two and a half times as prevalent in the group with N-T2D. These findings 

are similar to the Spanish findings [21].  

A negative association between the risk of T2D and self-reported leisure activity was 

detected (see Table 2) whereas there was no association between T2D and work related 

physical activity. Also, no association between education and T2D was found, as reported 

previously [21,37-39], nor with socio-economic factors, such as income and/or occupation 

[35-40]. The absence of associations between education and T2D as well as socioeconomic 

factors and T2D is likely due to the socioeconomic structure of the Faroese society and labor 

market. 

The proportion of K-T2D subjects in comparison with those with N-T2D was larger in our 

study (68.7%) compared with Portuguese and Spanish data (56%) as well as world figures 

(54%) [21,22,41]. This may indicate a well-functioning referral system between the primary 

and secondary care sectors, as the diabetes unit at the National Hospital arranges regular 

workshops for the GPs in the primary sector. 

Genetic factors may influence the risk of T2D as suggested by the high prevalence in 

Mauritius and Saudi Arabia [42-45]. It is possible that genetic factors may be involved in the 

prevalence in the Faroe Islands, and further studies are warranted to explore the contribution 

of genetic risk factors. A recent study suggested that certain environmental chemicals that are 

biomagnified in the marine food chain can contribute to the development of T2D [46]. Future 

studies will hopefully clarify this concern.   

It is known that glucose metabolism is linked to physical activity and body weight. An 

increase in physical activity among the physically inactive and those with a high BMI would 

thus have a positive effect. However, Public Health campaigns seem to have a limited effect 
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as some people will fail to comply with the programs. The Faroese Ministry of Health and the 

Interior, in 2013 put forth a national action plan for diabetes care [47]. The plan included 

work-shops for health care staff , the creation of regular follow-up programs for diagnosing 

people at risk, and the establishment of screening programs for patients with T2D to prevent 

additional complications.  The Board of Public Health has introduced intervention programs 

to encourage physical activity, such as football training in local communities for people at 

risk of T2D [Skoradal et al., personal communication]. Although, the football training seems 

to lower the blood sugar concentrations, the beneficial effect on Public health remains to be 

documented in a new T2D screening of the population at risk. A different approach such as 

giving the working people an opportunity to do some intensive physical exercise during their 

workday might be needed. 

The project was comprehensive; the strength lies in the sample size being comparable to 

other population-based studies based on screening [2, 18-22]. A total of 11% of the entire 

population in the respective age group completed the study protocol and a participation rate 

of 81% implies an acceptable external validity. Also, the profound screening procedure for 

diagnosing people with prediabetes and T2D were based on two sampling rounds, and 

included HbA1c values as well RPG, FPG and 2h-PG concentrations [17]. Detailed planning 

prior to implementation, close follow-up and minor punching error all strengthened the 

internal validity.  

However, there were some limitations. The rationale for the age span, presented in the 

Material and Method section, might alter the national prevalence of T2D from the age of 20 

years and onwards [17,21,22]. Our findings are in agreement with the expected prevalence 

increases with age, particularly among men [3,4]. Yet, the overall prevalence in the Faroes 

may be diluted, as the present study did not include subjects aged 20-39 as well as 75 years 

and above whom were not included. Although the 75-year group would likely add to the 
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prevalence rate, this group constitutes a relatively small part of the general population. The 

assumption of the contribution from the younger age group might be overestimated because 

of the large number of overweight and obesity in the Faroe Islands [33]. Nevertheless, the 

proportion of high body weight was present at all ages. The odds-ratios for association 

between age and sex and risk of T2D in our study matched the Swedish results suggesting 

similar proportional increase in prevalence for people aged ≥ 40 years [3].  

Our low risk group did not undergo OGTT. OGTT has been the sole diagnostic criterion in 

many studies, including those with findings similar to ours. Thus, we cannot rule out an 

underestimated undiagnosed T2D, especially among women, as they are more prone to high 

blood sugars when tested by OGTT rather than FPG alone, see (Fig. 3) and [48].  

The screening procedure (see Fig. 1) may have burdened the participants introducing a 

selection bias for a healthier population. Yet, no significant difference between participants 

and non-participants in terms of age, sex and place of living was found (data not shown).   

5. CONCLUSION  

In conclusion, 9.5% of the Faroese population aged 40-74 years was diagnosed to have T2D 

and 6.5% of the participants were already diagnosed at study entrance. Another 15.3% had 

glycemic disturbance. The prevalence increased with age for all prediabetic and diabetic 

groups and was more frequent among men, except NGT for women aged 60 and older. The 

prevalence observed in the Faroe Islands was lower compared to Greenland, Southern 

Europe, and the US but slightly higher than in other Nordic countries. Further investigations 

should focus on associations between T2D and exposure to environmental contaminants and 

genetic risk factors.  
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Table 1.  Age and sex-specific crude prevalence for each diagnostic group.  

 Age group  

40-49 years 

Age group  

50-59 years 

Age group  

60-69 years 

Age group  

70-74 years 

 
Male Female 

p-

value
e
 

Male Female 
p-

value 
Male Female p-value Male Female p-value 

n 313 284  282 266  263 225  75 64  

Low risk
 a

 
84.7

 d 

(80.2;88.3) 
89.4 

(85.3;92.5) 
0.6 

75.5 
(70.2;80.2) 

83.5 
(78.5;87.5) 

0.7 
56.3 

(50.2;62.2) 
67.6 

(61.1;73.4) 
0.8 

50.7 
(39.4;61.8) 

62.5 
(50.0;73.5) 

0.8 

NGT
bc

 
5.8 

(3.6;9.0) 
4.9 

(2.9;8.2) 
0.5 

7.1 
(4.6;10.7) 

4.9 
(2.9;8.2) 

0.2 
6.5 

(4.1;10.2) 
9.8 

(6.5;14.4) 
0.4 

8.0 
(3.6;16.8) 

14.1 
(7.4;25.0) 

0.4 

IFG
b
 

3.2 

(1.7;5.8) 

1.8 

(0.7;4.2) 
0.2 

3.9 

(2.2;6.9) 

1.9 

(0.8;4.4) 
0.1 

7.6 

(5.0;11.5) 

6.2 

(3.7;10.2) 
0.3 

8.0 

(3.6;16.8) 

7.8 

(3.2;17.5) 
0.8 

IGT
b
 

0.6 

(0.2;2.5) 

0.4 

(0.05;2.5) 
0.6 

1.4 

(0.5;3.7) 

1.9 

(0.8;4.4) 
0.7 

1.5 

(0.5;4.0) 

4.9 

(2.7;8.6) 
0.07 

6.7 

(2.8;15.1) 

3.1 

(0.8;11.8) 
0.3 

IFG+IGT 
1.9 

(0.8;4.2) 

1.4 

(0.5;3.7) 
0.5 

2.5 

(1.2;5.1) 

1.9 

(0.8;4.4) 
0.6 

3.8 

(2.1;6.9) 

2.7 

(1.2;5.8) 
0.3 

2.7 

(0.7;10.1) 

3.1 

(0.8;11.8) 
1.0 

N-T2D
b
 

1.6 
(0.7;3.8) 

0.7 
(0.2;2.8) 

0.3 
3.2 

(1.9;6.5) 
2.3 

(0.1;4.9) 
0.3 

6.8 
(4.3;10.6) 

3.6 
(1.8;7.0) 

0.05 
2.7 

(0.7;10.1) 
3.1 

(0.8;11.8) 
1.0 

K-T2D
b
 

2.2 

(1.1;4.6) 

1.4 

(0.5;3.7) 
0.4 

6.0 

(3.8;9.5) 

3.8 

(2.0;6.9) 
0.2 

17.5 

(13.4;22.6) 

5.3 

(3.0;9.2) 
<0.001 

21.3 

(13.5;32.1) 

6.3 

(2.3;15.6) 
0.007 

a
The low risk group is comprised of subjects from Category 1 (54.1%) and those from Category 2 with low random plasma glucose, low HbA1c and low fasting plasma 

glucose (21.1%), according to the standard algorithm (see Fig. 1). 
b
NGT, Normal Glucose Tolerance; IFG, Impaired Fasting Glucose; IGT, Impaired Glucose Tolerance; 

N-T2D, Newly Diagnosed Type 2 Diabetes Mellitus; K-T2D, Previously Known Type 2 Diabetes Mellitus. 
c
The NGT group had HbA1c ≥ 5.8% (40 mmol/mol) in the 

screening step of the standard algorithm and will therefore be regarded as having prediabetes. d
The proportions were calculated from the number of participants in each 

age group and Confidence Interval (95%CI) was calculated in Stata and the numbers were based on logit transformation. 
e
Proportions of men and women in each age 

group and diagnostic group was tested for significance by one-sample Chi-square Test. The overall age-adjusted prevalence to Northern Europe is 9.6%, for women 

alone 5.7% and for men 13.0%. 
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Table 2. Association between impaired glucose regulation and various major risk factors. 

  Low risk NGT
a
 IFG

a
 IGT

a
 IFG+IGT N-T2D

a
 K-T2D

a
 

p-value for 

trend 

n  1332 119 76 34 42 53 116  

Age, mean 53.8 (9.3) (ref.) 57.6 (9.3) 59.7 (9.3) 62.2 (7.4) 57.5 (9.6) 59.8 (8.4) 61.9 (8.0) p<0.001
h
 

Obesity
b
 % 25.4  32.8  46.7 50.5 61.9 66.8 50.6  

 OR 1(ref.) 
1.32 

(0.88;1.99)  

2.22 

(1.38;3.58) 

2.57 

(1.28;5.14) 

4.39 

(2.32;8.33) 

4.93 

(2.74;8.87) 

2.40 

(1.49;3.87) 
p<0.001

i
 

Abnormal WHR
c
 % 31.8  43.7  46.7 64.7 52.4 73.6 48.3  

 OR 1 (ref.) 
1.54 

(1.03;2.31)  
1.86 

(1.13;3.06) 
3.07 

(1.46;6.47)  
2.50 

(1.31;4.78)  
6.70 

(3.51;12.8) 
2.32 

(1.34;4.01)  
p<0.001

i
 

Hypertension % 48.5  39.5 43.2 70.6 52.4 70.6 84.6  

 OR 1 (ref.) 
0.91 

(0.53;1.54) 

0.78 

(0.42;1.43) 

2.28 

(0.96;5.41) 

1.32 

(0.60;2.87) 

2.53 

(1.19;5.37) 

6.99 

(3.30;14.8) 
p<0.001

j
 

Vascular attack % 17.5  13.6 27.0 23.5 24.4 23.5 46.2  

 OR 1 (ref.) 
1.10 

(0.55;2.20) 

2.10 

(1.05;4.21) 

1.59 

(0.62;4.08) 

2.09 

(0.86;5.07) 

1.66 

(0.73;3.74) 

4.19 

(2.20;7.99) 
p=0.001

j
 

Smoking
d
  

Yes. 

% 
65.1  73.9 70.3 52.9 76.2 65.4 71.8  
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 OR 1 (ref.) 
1.70 

(1.00;2.89) 

1.39 

(0.76;2.54) 

0.68 

(0.32;1.46) 

2.10 

(0.94;4.72) 

1.25 

(0.63;2.50) 

1.51 

(0.81;2.80) 

p=0.15
k
 

 

Hereditary T2D
e
 % 25.2  36.7 35.8 46.7 36.8 44.7 55.1  

 OR 1 (ref.) 
1.72 

(1.00;2.95) 

1.65 

(0.88;3.07) 

2.68 

(1.18;6.06) 

1.69 

(0.78;3.68) 

2.38 

(1.19;4.75) 

3.49 

(1.91;6.37) 

p=0.004
j
 

 

Leisure activity
f
  % 73.1  68.6 60.8 52.9 45.9 49.0 61.0  

 OR 1 (ref.) 
0.82 

(0.48;1.40) 
0.68 

(0.37;1.24) 
0.48 

(0.22;1.04) 
0.41 

(0.20;0.86) 
0.49 

(0.25;0.95) 
0.69 

(0.38;1.24) 
p=0.14

j 

 

Cooked 

vegetables
g
 

% 78.9  79.0 79.7 79.4 76.9 66.7 79.5  

 OR 1 (ref.) 
0.76  

(0.42;1.39) 

0.92 

(0.46;1.85) 

0.78 

(0.30;2.02) 

0.67 

(0.28;1.61) 

0.45 

(0.21;0.93) 

1.10 

(0.56;2.17) 
p=0.41

j
  

Raw vegetables
g
 % 49.7  49.6 43.8 52.9 50.0 33.3 46.7  

 OR 1 (ref.) 
0.75 

(0.45;1.24) 

0.71 

(0.40;1.26) 

0.96 

(0.44;2.09) 

0.83 

(0.39;1.73) 

0.47 

(0.24;0.95) 

0.99 

(0.56;1.75) 

p=0.44
j 

 

a
 See Table 1 footnote ‘b’ for full names. 

b
 BMI ≥30 kg/m

2
. 

c
WHR >1.00 for men and > 0.85 for women. 

d
 Smoking, reporting “Yes” at any time in life. 

e
 First 

relative only. 
f
 Self-reported. 

g
 Consumed once a week or more. 

h 
Tested with ANOVA (Bonferroni) and difference in mean age between men and women by 

Mann-Whitney test, none were significant. 
i 
Adjusted for sex and age. 

j 
Adjusted for sex, age and BMI. 

k
 Adjusted for sex, age, BMI and hypertension.  
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Figure 1. 
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Figure 2. 
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LEGEND TO FIGURES 

 

FIGURE 1: 

Figure 1: The screening algorithm used in the Faroese Diabetes Study. 

a
Percent were calculated from the entire screening group (n=1656). 

b
Epidemiological DM 

was defined as a preliminary diagnosis of T2D. According to the screening program an initial 

screening confirmed the final diagnoses whether the subject was diagnosed as having 

prediabetes or T2D.  

 

Figure 3. 
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FIGURE 2: 

Figure 2: Rates of prediabetes and diabetes by age. Note that there is no cases having IGT at 

age group 40-44.  

a
NGT, Normal Glucose Tolerance; IFG, Impaired Fasting Glucose; IGT, Impaired Glucose 

Tolerance; N-T2D, Newly Diagnosed Type 2 Diabetes Mellitus; K-T2D, Previously Known 

Type 2 Diabetes Mellitus. 
b
For the age group 40-44 no cases were found having IGT. 

 

 

FIGURE 3: 

Figure 3: Sex-specific mean fasting (the two lower lines) and 2-h OGTT (the two upper lines) 

plasma glucose concentrations and their 95% CIs (vertical lines).
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Supplementary Table S1. The proportion of participants in each age and sex group according to the screening, diagnostic and confirmatory test 
step in the standard algorithm. 

Screening Category 1 Category 2 Category 3 Category 4 

 
RPGa < 6.1 & HbA1cb < 5.8 % 

(Low risk_1)c 
6.1 ≤ RPG < 12.2 &  

HbA1c < 5.8 % 
RPG < 12.2 & HbA1c ≥ 5.8 % 

RPG ≥ 12.2 
(Epidemiological DM)d 

Age groups 
Men 

n (%)e 
Women 
n (%) 

Men 
n (%) 

Women 
n (%) 

Men 
n (%) 

Women 
n (%) 

Men 
n (%) 

Women 
n (%) 

40-49 182 (11.0) 203 (12.3) 89 (5.4) 57 (3.4) 35 (2.1) 19 (1.1) 0 1 (0.1) 

50-59 147 (8.9) 169 (10.2) 75 (4.5) 53 (3.2) 40 (2.4) 33 (2.0) 3 (0.2) 1 (0.1) 

60-69 95 (5.7) 114 (6.9) 65 (3.9) 43 (2.6) 57 (3.4) 55 (3.3) 0 1 (0.1) 

70-74 22 (1.3) 26 (1.6) 19 (1.1) 17 (1.0) 18 (1.1) 16 (1.0) 0 1 (0.1) 

Total 446 512 248 170 150 123 3 4 
aRPG, random plasma glucose. bHbA1c, glycosylated hemoglobin, type A1c. cParticipants in Category 1 in the screening step of the standard algorithm were 
diagnosed to be low risks at the final diagnose and did not undergo further analyses. dParticipants in Category 4 in the screening step were diagnosed as 
having epidemiological DM, see Fig. 1. eThe proportion is based on the total number participants included in the screening step of the algorithm (n=1656), see 
Fig. 1. 

 

Diagnostic 
test, FPGf, g 

FPG< 6.1 
(Low risk_2)h 

6.1 ≤ FPG < 7.0 
(From category 2 and 3 in the 

screening step) 

FPG ≥ 7.0 
(Epidemiological DM) 

FPG < 6.1 
(From category 3 in the 

screening step) 

Age groups 
Men 

n (%)i 
Women 
n (%) 

Men 
n (%) 

Women 
n (%) 

Men 
n (%) 

Women 
n (%) 

Men 
n (%) 

Women 
n (%) 

40-49 83 (12.0) 51 (7.4) 16 (2.3) 8 (1.2) 5 (0.7) 2 (0.3) 20 (2.9) 15 (2.2) 

50-59 66 (9.6) 53 (7.7) 17 (2.5) 10 (1.4) 8 (1.2) 4 (0.6) 24 (3.5)  19 (2.7) 

60-69 53 (7.7) 38 (5.5) 31 (4.5) 19 (2.7) 17 (2.5) 7 (1.0) 21 (3.0) 34 (4.9) 

70-74 16 (2.3) 14 (2.0) 9 (1.3) 7 (1.0) 1 (0.1) 1 (0.1) 11 (1.6) 11 (1.6) 
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Total 218 156 73 44 31 14 76 79 
fFPG, fasting plasma glucose. g The FPG is the first of two test-results in the Diagnostic step. h88% of the participants from Category 2 in the screening step 
did have a FPG <6.1 and were considered to be low risks and did not undergo further analyses. iThe proportion is based on the first test in the diagnostic step 

in the algorithm (n=691), see Fig. 1.  

 

Screening 
Category 2 

6.1  ≤ RPG < 12.2 & HbA1c < 5.8% 
Category 3 

RPG < 12.2 & HbA1c  ≥ 5.8% 

Diagnostic 
test, FPG 

6.1  ≤ FPG  < 7.0 FPG < 6.1 

Diagnostic 
test, OGTTk,l 

8.9 ≤ 2hPGj < 12.2 
(IFG+IGT) 

2hPG < 8.9 
(IFGk) 

2hPG ≥ 12.2 
(Epidemiological 

DM) 

2hPG ≥ 12.2 
(Epidemiological 

DM) 

2hPG < 8.9 
(NGT k) 

8.9 ≤ 2hPG < 12.2 
(IGT k) 

Age groups 
Men 

n (%)m 
Women 
n (%) 

Men 
n (%) 

Women 
n (%) 

Men 
n (%) 

Women 
n (%) 

Men 
n (%) 

Women 
n (%) 

Men 
n (%) 

Women 
n (%) 

Men 
n (%) 

Women 
n (%) 

40-49 6 (2.2) 3 (1.1) 10 (3.7) 5 (1.8) 0 0 0 0 18 (6.6) 14 (5.1) 2 (0.7) 1 (0.4) 

50-59 4 (1.5) 5 (1.8) 11 (4.0) 5 (1.8) 2 (0.7) 0 1 (0.4) 1 (0.4) 20 (7.4) 13 (4.8) 3 (1.1) 5 (1.8) 

60-69 8 (2.9) 2 (0.7) 20 (7.4) 14 (5.1) 3 (1.1) 3 (1.1) 0 2 (0.7) 17 (6.3) 22 (8.1) 4 (1.5) 10 (3.7) 

70-74 2 (0.7) 2 (0.7) 6 (2.2) 5 (1.8) 1 (0.4) 0 0 0 6 (2.2) 9 (3.3) 5 (1.8) 2 (0.7) 

Total 20 12 47 29 6 3 1 3 61 58 14 18 
j2hPG, 2-hours plasma glucose. kOGTT, oral glucose tolerance test; IFG, impaired fasting glucose; IGT, impaired glucose tolerance; NGT, normal glucose 
tolerance. lThe OGTT is the second of two test-results in the Diagnostic step. mThe proportion is based on the second step in the diagnostic step in the 
algorithm (n=272), see Fig. 1.   
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Confirmatory test, 
FPGn 

FPG < 7.0 

 

FPG ≥ 7.0 
(Clinical DM confirmed) 

N-T2D 

Age groups 
Men 

n (%)o 
Women 
n (%) 

Men 
n (%) 

Women 
n (%) 

40-49 1 (1.5) 1 (1.5) 4 (6.2) 2 (3.1) 

50-59 5 (7.7) 4 (6.2) 9 (13.8) 2 (3.1) 

60-69 7 (10.8) 7 (10.8) 13 (20.0) 6 (9.2) 

70-74 1 (1.5) 0 1 (1.5) 2 (3.1) 

Total 14 12 27 12 
nThe FPG is the first of two test-results in the Confirmatory step. oThe proportion is 

based on the first step in the confirmatory step in the algorithm (n=65), see Fig. 1. 

Confirmatory test, 
OGTTp 

2hPG < 12.2 
(IFG+IGT, IFG or IGT 

2hPG ≥ 12.2 
(Clinical DM confirmed) 

N-T2D 

Age groups 
Men 

n (%)q 
Women 
n (%) 

Men 
n (%) 

Women 
n (%) 

40-49 0 1 (3.8) 1 (3.8) 0 

50-59 4 (15.4) 0 1 (3.8) 4 (15.4) 

60-69 2 (7.7) 5 (19.2) 5 (19.2) 2 (7.7) 

70-74 0 0 1 (3.8) 0 

Total 6 6 8 6 
pThe OGTT is the second of two test-results in the Confirmatory step. qThe 

proportion is based in the second step in the confirmatory step in the algorithm 
(n=26), see Fig. 1. 
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HIGHLIGHTES 

 

 

o The study included 11.1% of the total population aged 40-74 years in the Faroe 

Islands  

o Altogether 24.8% of the age adjusted study population had impaired glucose 

regulation 

o Crude prevalence for diabetes was 9.5% and age adjusted 9.6% 

o Faroe Islands have similar prevalence to other Nordic Countries 

o The prevalence in the Faroe Islands was lower compared to results from Southern 

Europe and the US 

Supplementary Table S2. The numbers are based on the participants, who were 
analyzed according the algorithm (n=1656).   

 
Women 
n (%) 

Men 
n (%) 

Overall 
n (%) 

Epidemiological DMa 24 (1.4) 41 (2.5) 65 (3.9) 

RPG  ≥ 12.2 4 (0.2) 3 (0.2) 7 (0.4) 

HbA1c ≥ 5.7 206 (12.4) 230 (13.9) 436 (26.3) 

HbA1c ≥ 5.8 127 (7.7) 153 (9.2) 280 (16.9) 

HbA1c ≥ 6.5 13 (0.8) 26 (1.6) 39 (2.4) 

FPG ≥ 7.0b 14 (0.8) 31 (1.9) 45 (2.7) 

2hPG ≥ 12.2c 7 (0.4) 7 (0.4) 14 (0.8) 

Low risk + NGTd 726 (41.0) 725 (40.9) 1451 (81.9) 
aThe proportion is based on the numbers in the algorithm at the results from the 
diagnostic step bFPG from diagnostic test only, numbers from the confirmatory test 
are not included. c2hPG from diagnostic test only, numbers from the confirmatory test 
are not included. dThe numbers presented are based on the entire study population 
(including the participants with previously known DM) (N=1772) 


