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Abstract     

Analysis of territorial diabetes mellitus registers of 

2 Western and 3 Eastern Ukraine regions with 

diverse historical backgrounds was performed. 

Two western regions (Kherson and Crimea) were 

severely affected by Famine of 1932-33, Chernihiv 

region was less severely affected area, and 

Western-Ukraine regions (Volyn and Rivne) were 

not affected. Prevalence rates of diagnosed type 2 

diabetes mellitus (T2D) in women are higher than 

in men in all birth cohorts studied except for the 

oldest ones. The female-to-male predominance is 

more pronounced for people with T2D residing in 

Eastern Ukraine regions. Female (but not male) 

persons with T2D residing in Eastern Ukraine 

have higher body mass index than those residing in 

Western Ukraine.  Female predominance among 

persons with T2D in Ukraine may be due to the 

fact that women are more likely than men to be 

influenced by adverse early-life conditions.  
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1. Introduction   

The prevalence of diabetes mellitus is growing world-

wide and could reach pandemic proportions in the 

near future [1]. It is a recognized global health 

problem, especially in developing countries. Accord-

ing to the analysis by Shaw et al. [2], between 2010 

and 2030, there will be a 20% increase in numbers of 

adults with diabetes in developed countries and a 69% 

increase in developing countries. Presently, the early-

life circumstances are considered to be the most 

important causal factors in the development of type 2 

diabetes (T2D) and other metabolic disorders [3, 4]. 

The „thrifty genotype‟ and „thrifty phenotype‟ 

hypotheses have been forward to explain the link 

between early life environment and subsequent 

development of metabolic syndrome and associated 

chronic diseases. The „thrifty genotype‟ hypothesis 

was proposed by Neel [5] to explain the increasing 

incidence of diabetes in the Western World. Neel 

hypothesized that to ensure survival during periods of 

famine, certain genes that favor excess storage of fat 

evolved to regulate efficient intake and utilization of 

fuel stores. However, these genes that improve 

survival during famine can become detrimental when 

food supply become abundant, thus explaining the 

association between malnutrition and later develop-

ment of metabolic complications. According to the 

„thrifty phenotype‟ hypothesis proposed more recently 

by Hales and Barker [6], poor fetal nutrition results in 

permanent changes in glucose–insulin metabolism 

(insulin hypersecretion as the primary event, and 

insulin resistance the response) that, together with 

other hormonal and metabolic adaptations, help sur-

vival in poor postnatal conditions. These alterations 

are beneficial to survival in a poor nutritional environ-

ment, but may lead to diabetes and other features of 

the metabolic syndrome if the postnatal environment 

conflicts with the earlier programming (e.g., if 

postnatal nutrition is abundant) and obesity occurs in 

adult life. It is becoming increasingly apparent that 

epigenetics (which refers to any process that alters 

gene activity without changing the actual DNA se- 
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quence) may bridge both the „thrifty genotype‟ and 

„thrifty phenotype‟ hypotheses and provide a link 

between genes and the environment concerning 

disease predisposition to metabolic syndrome and 

related diseases [7, 8]. 

The early life conditions may likely contribute to 

gender differences in T2D prevalence. In the first half 

of the 20th century, a pronounced female excess in 

T2D was evident in USA and Europe. Presently, T2D 

is equally prevalent in men and women in most 

Western populations, with some evidence of male 

preponderance in early middle age [9]. The opposite 

pattern prevails in developing countries: the preva-

lence of obesity and T2D are higher in women 

compared to men [10-13].
 
Such gender differences can 

be at least partly explained by the secular trend in 

socioeconomic conditions in developed countries. It is 

well established that the adverse socioeconomic con-

ditions in early life can profoundly affect individual 

development and produce lasting increases in the risk 

of metabolic and cardiovascular disease later in life 

[14]. Socioeconomic status likely is an important fac-

tor in developing T2D, especially for women [15, 16]. 

For example, in Hong Kong Chinese, the age-adjusted 

odds ratio of having diabetes was 4.5 (1.9-10.9) in 

female subjects with the lowest socioeconomic status 

compared to those with the highest socioeconomic sta-

tus; the corresponding age-adjusted odds ratio in male 

subjects was 1.9 (0.9-3.9) but this was not statistically 

significant [17]. Among residents of China's poor 

rural areas (Tianjin province), the prevalence of im-

paired fasting glucose, screen-detected diabetes and 

previously diagnosed diabetes was significantly higher 

in women than in men [18].
 
 

Taken together, these findings may explain a fe-

male excess in T2D prevalence in countries with poor 

economics. Ukraine is among such countries. During 

the first half of the XX century, Eastern Ukraine has 

thrice suffered famine (in 1921-1923, 1932-1933, and 

1946-1947)  and thrice was the area of famine-

associated social conflicts (World War I 1914-18 

followed by Russian revolution and civil war, 1918-

1920, and World War II 1941-1944). Unlike Eastern 

Ukraine, Western Ukraine was under Polish rule until 

1939, and joined the Soviet Union following a pact 

with Germany to divide Poland (Fig. 1). Western and 

Eastern Ukraine population are similar ethnically, and 

have similar diet habits and lifestyle, but people from 

Eastern Ukraine only was suffered from Soviet-

induced social troubles during the interwar period. 

Thus, the comparison between Western and Eastern 

Ukraine cohorts born during this period can provide 

information about the role of severe adverse events in 

early life on later population health perspective 

including gender-related risk of developing T2D. 

However, the evaluation of gender differences in the 

risk of developing T2D was never performed in 

Ukraine excepting Tronko et al. study [19]
  

where 

excess risk was observed among insulin-treated T2D 

women. The aim of this large-scale population-based 

study was to investigate the gender differences in 

anthropometric status and prevalence of all diagnosed 

T2D in five Western and Eastern Ukraine regions with 

diverse historical backgrounds. 

 

2. Materials and methods. 

2.1 Study population.  Information on date of birth, 

sex, height, weight and year of diabetes diagnosis was 

extracted from the nationwide population-based 

Ukrainian diabetes register (SINADIAB, created in 

2000, last updated in March 14, 2008) in V.P. 

Komisarenko Institute of Endocrinology and Metabo-

lism, Academy of Medical Sciences, Kiev, Ukraine. 

The reports of primary care doctors from the entire 

country were used as the primary data source in 

creating the register. World Health Organization 

(WHO) 1999 criteria were used to define diabetes 

mellitus. The study protocol has been approved by the 

ethics committee of  the V.P. Komisarenko Institute of 

Endocrinology and Metabolism. 

 To minimize bias due to misclassification of diabe-

tes type, cases were restricted to persons born before 

1965 and diagnosed with T2D after age 39.  Cases 

were identified from the five Ukraine regional 

diabetes registers with high completeness of ascertain-

ment. Three regions represented the Eastern Ukraine: 

Chernihiv (completeness: 100%), Kherson (complete-

ness: 99.0%) and Crimea (completeness: 100%),   and 

two represented the Western Ukraine: Volin (com-

pleteness: 100%) and Rivne (completeness: 88.6%). 

These regions have different historical background. 

The residents of the Eastern Ukraine were exposed to 

the Great Famine of 1932-33, and the residents of the 

Western Ukraine were not exposed to this socially-

induced disaster. Among five regions studied, two 

regions (Kherson and Crimea) were severely affected 

by Famine of 1932-33 (rate of population decline 

during 1929-33 was 20-25%) [20], Chernihiv region 

was less severely affected area (rate of population 

decline was up to 15%), and Western-Ukraine regions 

(Volyn and Rivne) were not affected. The total 

population residing in these regions is estimated at 6 

380 500 (according to the Statistical Yearbook of the 

State Statistics Committee of Ukraine, 2006). Data on 

date of birth, sex and year of diagnosis were missing 

in these regional registers for 11 688 individuals. 

Complete data to estimate T2D prevalence were 

available for 105 374 subjects (34 415 men and 70 

959 women) residing in these regions. Among them, 

there were 23 575 men and 51 769 women residing in 

Eastern Ukraine regions, and 10 840 men and 19 190 

women residing in Western Ukraine regions studied. 

Data on height and weight were missing among these 

subjects for 10 914 individuals, accordingly, BMI was 

determined for 94 460 persons. Information about the 
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blood glucose-lowering therapy was available for 

most patients (29 706 T2D persons in Western 

Ukraine regions and 73 235 T2D persons in Eastern 

Ukraine regions studied).   Information about the 

number of insulin-treated patients (1552 men and 

2183 women in Western Ukraine regions and 4347 

men and 8531 women in Eastern Ukraine regions, 

12.6% and 17.6% among all T2D patients, respect-

tively) was considered as most reliable, since the 

determination of the insulin requirement in diabetic 

patients was the initial aim of the register. 

 

 

 

Fig. 1. The map of the Ukraine Famine of 1933 area. Adapted and redrawn from [20]. Five studied Ukraine 

regions, among them two Western-Ukraine regions [Volin (former Lutsk) and Rivne] and three Eastern-Ukraine 

regions (Chernihiv, Kherson and Crimea) are marked by the underlined font. 

 

The anthropometric data from the SINADIAB reg-

ister were also used in our previous epidemiological 

study [21]. Data about the sample sizes in reference 

populations were extracted from the Statistical Year-

book of the State Statistics Committee of Ukraine 

[22]. These populations consisted of people who had 

been born during the same period and are residents of 

the same regions: Crimea:  390 711 men and 547 525 

women, Kherson:  218 384 men and 298 589 women, 

Chernihiv: 244 031 men and 356 632 women, Volin:  

186 990 men and 253 803 women, Rivne: 203 604 

men and 270 611 women. 

 

2.2 Statistical analysis.  The prevalence rates of T2D 

were calculated as percentages of the total study 

population, stratified by birth cohort, gender and 

region. Confidence intervals (CIs) for prevalence rates 

were calculated with the normal approximation to the 

binomial distribution. To evaluate the gender differ-

ences in the risk of developing T2D, female/ male 

odds ratios (ORs) and corresponding 95% CIs were 

calculated by a logarithmic transformation [23].
 
P 

values were determined by the Fisher's exact test. Due 

to the large sample sizes, statistical significance was 

set at P < 0.001. Body mass index (BMI) for each 

person was determined as the actual body weight 

divided by the square of height (kg/m
2
). Median BMIs 

and corresponding 95% CIs were calculated for sub-

populations stratified by gender, area of residence and 

birth cohort. Statistical differences between  popula-

tions  were assessed by Mann-Whitney U test. Most of  

analyses were performed using SPSS software 

(Windows ver. 11.0; SPSS Inc., Chicago, IL). Data, 

presented on Fig.2 was calculated using MedStat 

(Windows ver. 4.1; Yu. Lyakh, V. Gurianov, Certifi-

cate of Authorship 1058, Ukraine, 2004-2011). 

 

3. Results  

In Ukraine areas studied, T2D prevalence rate is 

higher for women (3.9 %) than for men (2.7 %), 

female/male OR = 1.48 (95% CI: 1.46-1.50), P < 

0.0001. During the period studied, prevalence rates 

are steadily increasing with age in both sexes, reached 

a peak in the 1940-44 birth cohort in Western Ukraine 

regions and in the 1930-34 birth cohort in Eastern 

Ukraine regions; in more advanced ages, however, the  

Fig. 2 
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Fig. 2  Prevalence rates of Type 2 diabetes in persons aged 40 years and older residing in Western-Ukraine 

regions (a) and Eastern-Ukraine regions (b), by gender and birth cohort. Each box-and-whisker plot shows the 

prevalence percentage (the dot within the box), standard error (the upper and lower margins of the box), and 

95% confidence interval (the whiskers outside the box). Black boxes, women; white boxes, men.  

 

trend becomes opposite (Fig. 2). These data are con-

sistent with data from different populations worldwide 

which show an increase in the prevalence of T2D with 

increasing age, with values reaching a plateau or even 

declining in very old age [24]. The decrease in T2D 

prevalence in oldest age groups may be because 

persons with diabetes mellitus have a lower life 

expectancy than those without the disease. As we can 

see from Fig. 1, T2D prevalence rates in women are 

higher than in men in all birth cohorts except for the 

earliest ones (≤ 1924 and 1925-29 birth cohorts in 

Western Ukraine regions, and 1925-29 birth cohort in 

Eastern Ukraine regions), when prevalence in men 

becomes higher. The female-to-male predominance is 

more pronounced for people with T2D residing in 

Eastern Ukraine regions [female/male OR = 1.55 

(95% CI: 1.53-1.58)] compared to those residing in 

Western Ukraine regions [female/male OR = 1.32 

(95% CI: 1.29-1.35)]. In both Western Ukraine 

regions studied, the female preponderance is evident 

in most birth cohorts except for the eldest ones, 

namely, for persons born after 1934 (Tables 1 and 2). 

In Eastern Ukraine regions, the female predominance 

was found in the earlier cohorts, namely, for persons 

born after 1924 in Kherson and Crimea regions, and 

after 1929 in Chernihiv region (Table 3). 

Similar trends were found with regard to BMI. A 

significant  effect  of  region of residence on BMI was 

detected in female but not in male T2D persons. The 

median BMI for those men with T2D residing in 

Western Ukraine was 27.14 (95% CI: 27.09-27.25) 

and for those residing in Eastern Ukraine was 27.24 

(95% CI: 27.16-27.33). Among women with T2D, 

those residing in Eastern Ukraine have higher median 

BMI (28.38; 95% CI: 28.34-28.44) than those residing 

in Western Ukraine (27.91; 95% CI: 27.83-27.96) at 

significance level P < 0.01 by Mann-Whitney U-test. 

Such differences are evident in most birth cohorts 

studied (Fig. 3). 

 

 

 

 



BIO © [2012], Copyright CCAAS                                                                            Mykola D. Khalangot et al., BIO 2012, 2, 1-10 

http://ccaasmag.org/BIO 5 

 

Table 1. Numbers of cases and prevalence rates [n/N (%)] of male T2D in five Ukraine regions, by region of 

residence and birth cohort. 

Birth 

cohort 
Western Ukraine Eastern Ukraine 

 Volin Rivne Chernihiv Kherson Crimea 

≤1924 168/6307 

(2.7) 

179/6151 

(2.9) 

284/9934 

(2.9) 

251/4884 

(5.1) 

497/9841 

(5.1) 

1925-29 383/11154 

(3.4) 

516/10462 

(4.9) 

626/17740 

(3.5) 

621/10138 

(6.1) 

1127/19592 

(5.8) 

1930-34 583/14263 

(4.1) 

865/14520 

(6.0) 

743/16900 

(4.4) 

732/11722 

(6.2) 

1416/22786 

(6.2) 

1935-39 
754/15787 

(4.8) 

950/18297 

(5.2) 

1322/30636 

(4.3) 

1418/26752 

(5.3) 

2115/45243 

(4.7) 

1940-44 642/14999 

(4.3) 

843/16547 

(5.1) 

931/18833 

(4.9) 

897/18059 

(5.0) 

1320/30502 

(4.3) 

1945-49 815/23090 

(3.5) 

811/25441 

(3.2) 

1027/31410 

(3.3) 

862/29214 

(3.0) 

1335/51734 

(2.6) 

1950-54 696/28212 

(2.5) 

874/30683 

(2.8) 

861/38428 

(2.2) 

810/36375 

(2.2) 

1205/66099 

(1.8) 

1955-59 558/37642 

(1.5) 

635/41715 

(1.5) 

531/41755 

(1.3) 

473/40812 

(1.2) 

751/73654 

(1.0) 

1960-64 268/35536 

(0.8) 

300/39788 

(0.8) 

303/38395 

(0.8) 

249/40428 

(0.6) 

347/71260 

(0.5) 

Total 

by region 

4867/186990 

(2.6) 

5973/203604 

(2.9) 

6628/244031 

(2.7) 

6313/218384 

(2.9) 

10113/390711 

(2.6) 

n- T2D cases, N – population at risk, % - prevalence rate. 

 

Table 2. Numbers of cases and prevalence rates [n/N (%)] of female T2D in five Ukraine regions, by region of 

residence and birth cohort. 

Birth cohort Western Ukraine Eastern Ukraine 

 Volin Rivne Chernihiv Kherson Crimea 

≤1924 
348/19112  

(1.8) 

504/19750 

(2.6) 

776/38924 

(2.0) 

877/18468 

(4.7) 

1522/32896 

(4.6) 

1925-29 
784/24814 

(3.2) 

1045/22954 

(4.6) 

1382/40411 

(3.4) 

1685/23198 

(7.3) 

3265/41976 

(7.8) 

1930-34 
1272/26951  

(4.7) 

1770/26199 

(6.8) 

1659/29921 

(5.5) 

1926/20836 

(9.2) 

3596/39857 

(9.0) 

1935-39 
1495/26983  

(5.5) 

1945/29408 

(6.6) 

2866/49781 

(5.8) 

3113/41038 

(7.6) 

5505/71511 

(7.7) 

1940-44 
1187/20632  

(5.8) 

1644/22929 

(7.2) 

1779/27361 

(6.5) 

2124/25987 

(8.2) 

3212/44202 

(7.3) 

1945-49 
1176/27383  

(4.3) 

1395/30552 

(4.6) 

1749/39452 

(4.4) 

1806/36188 

(5.0) 

2929/68491 

(4.3) 
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Table 2 ( to be continued)    

Birth cohort Western kraine  Eastern Ukraine   

 Volin Rivne Chernihiv Kherson Crimea 

1950-54 
1008/31540  

(3.2) 

1286/34079 

(3.8) 

1351/43635 

(3.1) 

1359/42960 

(3.2) 

2271/81329 

(2.8) 

1955-59 
666/39715  

(1.7) 

925/44028 

(2.1) 

789/46164 

(1.7) 

779/46013 

(1.7) 

1235/86913 

(1.4) 

1960-64 
315/36673  

(0.9) 

425/40712 

(1.0) 

357/40983 

(0.9) 

348/43901 

(0.8) 

520/80350 

(0.6) 

Total  

by region 
8251/253803 

(3.3) 

10939/270611 

(4.0) 

12708/356632 

(3.6) 

14017/298589 

(4.7) 

24055/547525 

(4.4) 

 

 

Table 3. Female/male odds ratios (ORs) and corresponding 95% confidence intervals (95% CIs) for T2D 

patients, by region of residence and birth cohort. 

Birth 

cohort Region of residence 

 Western Ukraine Eastern Ukraine 

 Volin Rivne Chernihiv Kherson Crimea 

≤1924 0.68 (0.57-0.82) a 0.88 (0.74-1.04) 0.70 (0.61-0.80) a 0.92 (0.80-1.07) 0.92 (0.83-1.02) 

1925-29 0.92 (0.81-1.04) 0.92 (0.83-1.03) 0.97 (0.88-1.07) 1.19 (1.08-1.30) b  1.35 (1.26-1.45) b  

1930-34 1.16 (1.05-1.28) 1.13 (1.04-1.23) 1.26 (1.15-1.38) b 1.48 (1.36-1.62) b  1.45 (1.36-1.55) b  

1935-39 1.16 (1.06-1.27) b 1.27 (1.18-1.38) b 1.33 (1.25-1.43) b 1.43 (1.34-1.53) b  1.65 (1.56-1.73) b  

1940-44 1.34 (1.22-1.48) b 1.41 (1.29-1.53) b 1.32 (1.21-1.43) b 1.65 (1.52-1.78) b  1.68 (1.57-1.79) b  

1945-49 1.22 (1.11-1.33) b 1.43 (1.31-1.56) b 1.36 (1.25-1.47) b 1.69 (1.56-1.84) b  1.66 (1.55-1.77) b  

1950-54 1.30 (1.18-1.43) b 1.33 (1.21-1.45) b 1.38 (1.27-1.51) b 1.42 (1.30-1.55) b  1.53 (1.43-1.64) b  

1955-59 1.13 (1.01-1.27) 1.38 (1.25-1.53) b 1.34 (1.20-1.50) b 1.46 (1.30-1.64) b  1.39 (1.27-1.53) b  

1960-64 1.14 (0.97-1.34) 1.39 (1.19-1.61) b 1.10 (0.95-1.29) 1.29 (1.09-1.52) b 1.33 (1.16-1.52) b 

Total  

by 

region 1.25 (1.21-1.30) b 1.38 (1.33-1.42) b 1.31 (1.27-1.35) b 1.62 (1.58-1.67) b 1.69 (1.66-1.74) b 

 

a
 P < 0.001 by the left-tailed Fisher's exact test to test if the odds ratio is significantly less than 1 

b
 P < 0.001 by the right-tailed Fisher's exact test to test if the odds ratio is significantly greater than 1 
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Fig. 3.  Median values and 95% confidence intervals of body 

mass index in men (a) and women (b) with Type 2 diabetes, by 

birth cohort and region of residence. Open circles: Western 

Ukrainian populations (total n = 25 939); closed circles: Eastern 

Ukrainian populations (total n = 68 521). 

 

4. Discussion 

High prevalence of T2D in several birth cohorts may likely be 

explained be adverse historical legacy in Ukraine population. 

Cohorts conceived before or during the Great Famine of 1932-33 

and other famine episodes could be subjected to selection favoring 

the survival and reproduction of individuals with the thrifty 

genotype. Moreover, adaptations to early-life undernutrition could 

lead to metabolic and structural changes, which were beneficial 

for early survival, but might increase the risk of T2D in adult-

hood. 

One possible explanation for the female predominance ob-

served in most birth cohorts studied may be due to the fact that 

women are more likely than men to be influenced by adverse 

early-life conditions. For example, Ravelli et al. [25] comparing 

people exposed to Dutch famine 1944-45 in late, mid, or early 

gestation (exposed participants) with those born before or 

conceived after the famine period (nonexposed participants) have 

found that maternal malnutrition during 

early gestation was associated with higher 

BMI and waist circumference in 50-y-old 

women but not in men. The authors con-

cluded these findings suggest that pertuba-

tions of central endocrine regulatory 

systems established in early gestation may 

contribute to the development of abdomi-

nal obesity in later life. In more recent 

study, exposure to the Dutch famine 

during gestation was strongly associated 

with a wide range of indexes of body mass 

distribution in middle-age women, but it 

was not associated with these indexes in 

men [26]. In women exposed to the Great 

Chinese Famine in utero or during early 

childhood, weight and BMI were signifi-

cantly greater compared to those born 

after the famine; early-life exposure to 

famine had no effect on adult men's 

weight [27]. The results from the 

Leningrad study confirm that T2D without 

obesity develops earlier and more often in 

women but not in men exposed to the 

Siege of Leningrad during childhood [28]. 

These epidemiologic findings were con-

firmed by animal experiments. In some 

animal studies [29, 30], it has been shown 

the gender difference in the effect of 

intrauterine malnutrition. For instance, fe-

male adult rats exposed to intrauterine 

undernutrition had increased adiposity, 

marked impairment of hypothalamic in-

sulin signaling, and loss of insulin-induced 

hypophagia. Such disturbances were less 

severe or even absent in male progeny 

[29]. These results led the authors to 

conclude that female progeny are more 

susceptible than their male siblings to the 

effects of maternal malnutrition. Thereby, 

the female predominance among the 

patients with T2D obtained in our study 

may be a result of adverse life conditions 

in Ukraine during the first half of the 20st 

century. The observation that female 

preponderance in Eastern Ukraine regions 

is evident in the older cohorts and it is 

more pronounced than that in Western 

Ukraine regions, perhaps, can be ex-

plained by the fact that Western Ukraine 

joined the Soviet Union only in 1939. 

Thereby, the Western Ukraine population 

was not exposed to a number of socially-

induced disasters including the Great 

Famine of 1932-33 caused serious demo-

graphic losses (estimated at around 3-4 

million persons) [20, 31].
 

It is also 

noteworthy that, as we can see from Table 
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2, female/male ORs are significantly higher in 

Eastern-Ukraine regions compared with Western-

Ukraine regions, except for Chernihiv region where 

OR is as low as in Western-Ukraine regions. 

Remarkably, the Famine of 1932-33 was far less 

severe in Chernigiv region compared with other 

Eastern-Ukraine regions [20].
 
Moreover, as we can 

see from Table 2, prevalence rates of T2D show a 

peak in the birth cohort 1930-34 in women residing in 

Crimea and Kherson regions (9.0% and 9.2%, 

respectively). These regions were much more liable to 

suffer from Famine of 1932-33 than other regions 

studied. An increased risk for T2D is consistently 

associated with higher BMI. One reason for the major 

impact of obesity on the development of T2D is that it 

often is accompanied by the metabolic syndrome, a 

cluster of hyperglycemia, dyslipidemia, and 

hypertension [32]. Our results regarding the regional 

differences in T2D prevalence are confirmed by BMI 

data. The inter-regional difference was evident for 

female but not male patients with T2D (Fig. 3). 

Among them, those women residing in Eastern 

Ukraine, an area suffered from severe famine in 1932-

33, have higher BMI than those residing in Western 

Ukraine (non-exposed area). 

A potential weakness of our study is that only 5 out 

of 25 Ukrainian regions were studied. However, in our 

recent study of BMI data of all insulin-treated T2D 

patients in Ukraine (n = 103 571, including 18 508 

persons residing in 6 Western Ukrainian regions and 

85 066 persons residing in 19 Eastern Ukrainian 

regions) a very similar trend was observed 

(unpublished data). Among the Western Ukrainian 

insulin-treated T2D women (n = 10 608), the mean 

BMI was 28.0 (95%CI: 27.9 -28.09), and among the 

Eastern Ukrainian T2D women (n = 55 031), BMI 

was 28.43 (95%CI: 28.38-28.45), p < 0.0001. Among 

men the interregional difference in BMI was not 

significant: 26.63 (95%CI: 26.54 -26.72); and 26.76 

(95%CI: 26.58-27.06) kg/m
2
; mean BMI in Western 

(n=7897) and Eastern (n=30035) regions respectively, 

p=0.218.  

Weight gain in insulin-treated T2D patients is a 

well known phenomenon. Several studies have 

demonstrated that treating T2D patients with 

exogenous insulin results in an average increase of 3% 

to 9% over pretreatment body weight, depending on 

the length of the study and the intensity of glucose 

control [38, 39]. Therefore, it is possible to explain the 

observed increase in BMI in women from the Eastern 

regions of Ukraine by the territorial and gender 

differences in the use of insulin for the treatment of 

T2D. Indeed, in the Western regions studied insulin 

used less frequently than in the Eastern ones (12.6% 

and 17.6% respectively) for the T2D therapy, while 

the proportion of males among insulin-treated T2D 

was 41.6% (95% CI 32.9-34.6) in the Western and 

only 33.8% (95% CI 32.9-34.6) in the Eastern regions 

of Ukraine studied. However, detection of similar 

trend in the analysis of entire population of insulin 

treated T2D patients (n=103 571) in Ukraine 

(unpublished data) indicates the independence of this 

phenomenon from the factor of the insulin treatment. 

The factor of ethnicity may be significant only for the 

multiethnic population of the Crimea, but 

confirmation of differences in BMI for insulin treated 

T2D women in 19 exposed and 6 non-exposed regions 

(unpublished data) is not confirmed the effect of 

ethnicity. 

It must be noted that if we consider the Eastern 

regional cluster (famine affected) a “risk factor”, vs 

the Western regional cluster (non famine affected), 

and female gender as the «outcome», the odds ratio 

would be 1.36 (95%CI: 1.32 -1.41); p<0.001.  

Male preponderance among patients with T2D in 

the oldest age group (≤ 1924 birth cohort) seems 

paradoxical because it contradicts the numerous 

epidemiological evidence that suggest that male cases 

outnumber female cases until age group 75-79, and 

from age groups 80 and older, T2D is more prevalent 

in female cases [33, 34]. One possible explanation for 

this observation is that diabetic women generally have 

a greater relative risk of cardiovascular diseases than 

diabetic men, and impact of diabetes on the risk of 

coronary death which is associated to stroke and heart 

attack is significantly greater for women than men in 

comparison with non-diabetic women and men [35-

37]. However it is not clear why male preponderance 

in oldest age group among T2D patients is only 

Ukraine phenomenon, and opposite tendency is 

evident in other countries. Further studies are 

necessary to clarify this issue. 
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