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INTRODUCTION

The studies on the associations between socio-economic status and 
diabetes suggest that, in developing countries, diabetes is more 
common among the higher social classes, whereas in western 
and other industrial countries, more people in the lower social 
classes suffer from diabetes (1–4). The effect of transition from 
a traditional way of living to a westernized lifestyle, including 
the inherent social and economic changes, has been shown to be 
associated with an increased prevalence of diabetes (5–8). 

The results of the effect of education are controversial and vary 
depending upon age, gender, ethnic and racial factors, place of 
residence as well as the overall level of development of the country 
(6–10). In an earlier study in the 1980’s, the prevalence of risk 
factors, including diabetes, for cardiovascular disease tended to 
be higher among Canadian men and women with a low level of 
education, as it was also in a recent study among Puerto Rican 
adults in New York. (9, 10). As to gender differences related to 
education, the results are somewhat controversial. In the USA, 
among multiracial men and women aged 40 to 74 years, after ad-
justment for age and ethnicity, women with higher education had 
a lower prevalence of non-insulin-dependent diabetes, while no 
association was seen in men between a higher level of education 
and diabetes (11). In the 1970’s, on the other hand, Medalie and 
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SUMMARY
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co-workers found that a low level of education was an important 
variable associated with the incidence of diabetes among Asian, 
African and Israeli-born men experiencing rapid environmental 
changes (12), and recently, Gikas and co-workers found an as-
sociation between diabetes and low level of education among 
Greek women, but not among men (5). In a recent Swedish study, 
Wandell and co-workers also concluded that type 2 diabetes is 
associated with lower socio-economic status and male sex (8).

The results produced by studies concerning the associations 
between diabetes and marital status are also varying and even 
controversial. For example, in a study among middle-aged Swe-
dish men, diabetes was not associated with marital status (13), 
whereas in another Swedish study, type 1 diabetic patients aged 
20–54 years were unmarried and lived alone more often than the 
controls (14).

Data are very scarce on the associations between socio-eco-
nomic status and type 2 diabetes in elderly Finnish people, who 
have experienced major changes their lives, such as wars and 
shortage of food, affecting their socio-economic status. 

Aim of the Study
The aim of this study was to describe the associations between 
socio-economic status and known diabetes in an elderly Finnish 
non-institutionalized population.
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SUBJECTS AND METHODS

The study population consisted of all non-institutionalised persons 
born in 1920 or earlier and resident in the municipalities of Kem-
pele, Oulunsalo and Hailuoto in northern Finland on 1 September 
1991. The study was conducted between 1 September 1991 and 
29 February 1992 in two phases. The first phase consisted of a 
postal questionnaire, including questions about the participants’ 
known diabetes. In the second phase, the diabetic participants 
on a prescribed diet underwent an oral glucose tolerance test 
(OGTT) to verify the diagnosis of type 2 diabetes. A person was 
then classified as having known diabetes if he/she was on oral 
drug or insulin treatment or if he/she was on a prescribed diet and 
additionally had an OGTT 2-hour value 11.1 mmol/l (15). The 
population of this study consisted of all community-living elders 
aged 70 years or over in three comparatively small municipalities 
(total population 17,800) near Oulu, the largest town in northern 
Finland. Of the 483 eligible persons, 78.5% (n = 379) took part 
in the study. A detailed description of the study population and 
the methods used has been presented previously (16).

Socio-economic status was derived from the following vari-
ables included in the postal questionnaire: marital status, number 
of residents in household, basic education, previous occupation, 
self-rated income and economic status. Each of the socio-eco-
nomic variables included 3 to 7 reply alternatives, which were 
categorised into two or three classes in the analysis of the results. 
Number of residents in household was defined as living alone or 
living with a family member or some other person. Education was 
determined with a question including three alternatives: less than 
basic education, basic education and more than basic education. 
Previous occupation was finally classified as follows: manual 
labour, administrative labour. Self-rated income was assessed by 
the following question: How do you get along with your present 
income? Self-rated economic status was asked as follows: What is 
your present economic status, taking into account the property you 
own? The reply alternatives for the two questions were: 1 = very 
well, 2 = fairly well, 3 = average, 4 = fairly poorly, 5 = very 
poorly. A sum score of educational level, income and economic 
status was also formed. 

Statistical Methods
Percentages and cross-tabulations were used to analyse the results. 
The associations between diabetes and socio-economic status 
were tested by χ2-test or by Fisher’s exact 2-tailed test. The level 
of statistical significance was set at p ≤ 0.05. A logistic regression 
model (OR, 95% confidence intervals) with known diabetes as 
the dependent variable and marital status, basic education, pre-
vious occupation, self-rated income and age as the explanatory 
variables, was performed separately for the sexes, because the 
associations between the variables used in the model were dif-
ferent for the genders in bivariate analyses.

RESULTS

Background Data
The OGTT-corrected prevalence figure for known type 2 dia-
betes were 14% (n = 19) for men and 19% (n = 46) for women. 
The nondiabetic group consisted of 110 men and 171 women. 

A detailed description of the study population has been given 
elsewhere (15). 

37% (N = 141) of the participants were men and 63% (238) 
were women. The mean age of the participating men was 75.7 (SD 
4.9) years (range 70–92 yr.) and that of women was 76.8 (SD 5.0) 
years (range 70–92 yr.). 71% of men and 26% of women were 
married, 6% of men and 8% of women were unmarried, 22% of 
men and 64% of women were widowed and 1.5% of men and 2% 
of women were divorced.

Overall, the majority of the participants had completed basic 
compulsory education; the proportion of men with a lower educa-
tional level was 16%, while the corresponding figure for women 
was 19%. Three quarters of men and 61% of women had been 
engaged in manual labour or agriculture, 24% of men and 15% 
of women had held administrative or corresponding jobs, and 1% 
of men and 24% of women had worked at home. 16% (n = 23) 
of men and 28% (n = 66) of women reported having and/or had 
been verifiably diagnosed with type 2 diabetes. 

Socio-economic status
Marital status: known diabetes was less common among married 
subjects (p = 0.06) than among unmarried, widowed or divorced 
subjects (table 1). 

Number of residents in household: Only one (4%) of the 
18 men living alone, who also was unmarried, had previously 
been diagnosed with diabetes compared to 16% of the men liv-
ing with someone (p = 0.09), while there was no such difference 
among the women (23% vs. 16%) (p = 0,1); additionally, 23 of 
the 29 women living alone were widowed. 

Basic education: Known type 2 diabetes was more common 
among the men with higher basic educational level (21% vs. 
12%, p = 0.18), while an opposite trend was seen among women 
(22% vs. 12%, p = 0.08). The differences were not statistically 
significant.

Previous occupation: Known diabetes was more common 
among the women who had been engaged in manual labour 
compared to those who had held administrative jobs (p = 0.06), 
while the figures for men were almost similar in the two groups 
(p = 0.2). 

Self-rated income and economic status: In the male group, 
known diabetes was more common among those who rated their 
income as very good or fairly good (p = 0.01), but the opposite 
was true for women; more women with average or low self-rated 
income had previously diagnosed diabetes compared to those 
with very good or fairly good income (23% vs. 11%, p = 0.04). 
The figures for self-rated economic status were almost similar 
among both men and women as those for self-rated income, but 
the difference did not reach statistical significance. 

When educational level, self-rated income and self-rated eco-
nomic status were combined into a sum score, a greater proportion 
(33%) of the men with the highest score (i.e. best ratings) had 
diabetes (p = 0.09), while the corresponding figure for women 
was 8% (p = 0.23) (data not shown). 

In logistic multiple regression analyses, self-rated income 
was the most powerful variable associated with known diabetes 
among men: the higher the income, the more prevalent was type 
2 diabetes, while an opposite result was obtained for women: the 
lower the income, the more likely was type 2 diabetes.
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DISCUSSION

In this study the gender distribution of non-participants was es-
sentially the same as that of participants; 37.5% of them were 
men, and their mean age of 75.4 years (range 70–93 yr.) was 
also almost the same as that of participants. Among women, the 
mean age of 78.4 years (range 70–90 yr.) of the non-participants 
was somewhat higher than that of participants (p = 0.03). The 
marital status and educational level of participants did not differ 
from those of non-participants. No data were available on the 
other socio-economic factors of non-participants. Overall, the age 
and sex distribution, marital status and educational level of the 
elderly in the whole country are about the same as those of our 
study population, which suggests that the present results could 
be generalised to the elderly Finnish population born in the first 
decades of the twentieth century (17, 18). The number of subjects 
with known diabetes was quite small in this study, which may 
cause limitations to the generalisation and interpretation of the 
results.

In the present study, known diabetes was less common among 
married subjects of both genders, although there were no male 
divorced or widowed diabetic subjects. On the contrary, according 
to Rosengren and co-workers, diabetes was not associated with 
marital status among Swedish men in Gothenburg (13). There is 
no conclusive explanation for the difference between the findings 
on men in these two Nordic studies. However, the present results 

support the earlier findings that unmarried men have a higher 
overall risk of chronic diseases (18). Those who live alone are 
also more likely to be socially disabled and have higher mortality 
rates than those who live with others (19, 20).

According to earlier studies mainly conducted on middle-aged 
or younger subjects, diabetes is more common in the lower social 
classes in western industrialized countries. In the present elderly 
population, this was true for women, but not for men. There may 
be several explanations for this. Firstly, many of these subjects 
born in 1920 or earlier have experienced both social and economic 
burdens during their life-times, such as war and shortage of food, 
which may have influenced their health behaviour and health risks 
and their possibilities to acquire education and good jobs and 
thereby to improve their socio-economic status. In this genera-
tion, higher education is generally quite rare, especially among 
women, who have mostly been housewives or worked at home. 
Thus, up to these days, Finnish women have been more dependent 
than men on their spouses’ income. The situation of the Finnish 
generation born in the early 20th century could be compared to 
the phenomenon of attainment of populations; while the women 
were still in a native situation, the men had started or completed 
their attainment of a better socio-economic status. Overall, the 
differences in women’s and men’s status and roles in society have 
been greater during the earlier decades than they are nowadays. 
Also, the differences across social classes in eating habits and 
health behaviour have obviously been quite remarkable during 

Table 1. Prevalence (%, n) of known diabetes according to variables representing the socio-economic status of the elderly study subjects

Men, % (n) Women,% (n) Total, %(n)
Marital status married 16 (15) 13 (8) 15 (23)

unmarried 38 (3) 26 (5) 30 (8)
widowed 0 (0) 21 (31) 17 (31)
divorced 0 (0) 40 (2) 29 (2)

No of residents in household alone 4 (1) 23 (29) 20 (30)
with someone 16 (17) 16 (17) 16 (34)

Education more than basic 21 (5) 12 (6) 17 (11)
basic or less than basic 12 (13) 22 (40) 18 (53)

Previous occupation manual labour 14 (9) 23 (32) 20 (41)
administrative 17 (4) 7 (2) 12 (6)

Self-rated income very – fairly good 24 (10) 11 (6) 17 (16)
average – poor 8 (8) 23 (40) 18 (48)

Self-rated economic status very – fairly good 18 (6) 13 (5) 15 (11)
average – poor 12 (12) 21 (41) 18 (53)

Table 2. Odds ratios and their 95% confidence intervals of socioeconomic 
variables associated with type 2 diabetes in elderly men

Variable OR 95% CI
Marital status (married vs. not married) 0.4 0.1–2.3
Basic education; < basic compulsory vs. ≥ basic compulsory 0.7 0.2–9.6
Previous occupation 1.5 0.3–8.9
Self-rated income (good – average vs. poor) 5.1 1.3–19.8
Age/5 (yrs) 0.6 0.2–1.7

Table 3. Odds ratios and their 95% confidence intervals of socioeconomic 
variables associated with type 2 diabetes in elderly women

Variable OR 95% CI
Marital status (married vs. not married) 1,4 0,5–3,4
Basic education; < basic compulsory vs. ≥ basic compulsory 1,5 0,5–4,6
Previous occupation 2,8 0,5–13,2
Self-rated income (poor. vs. average – good) 3,7 1,0–13,2
Age/5 (yrs) 1,4 0,9–2,1
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the past decades. For example, as early as 1972, Baird concluded 
that the differences in eating habits were most striking among men 
in the social classes 1 and 2, where diabetics eat approximately 
1000 kcal more than non-diabetics (21, 22). 

In summary, there was a marked gender difference in the 
prevalence of known diabetes according to socio-economic status 
in this elderly Finnish population. Type 2 diabetes was more com-
mon among women with lower socio-economic status, whereas 
the opposite was true of men, among whom good socio-economic 
status was associated with diabetes (Tables 2 and 3). Thus, and 
also in view of the fact that dietary factors and health behaviour 
influence the deve lopment of diabetes, this might indicate that the 
socio-economic changes taking place in Finland in the 20th century 
have had a greater impact on the risk factors for diabetes among 
men with higher and women with lower socio-economic status. 
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