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ABSTRACT
Background Antonovsky’s concept of sense of
coherence (SOC) has been suggested to relate to
health, especially mental health and preventive
health behaviours. Psychological distress has been
identified as a risk factor for pre-diabetes and type
2 diabetes mellitus. The study of SOC and diabetes
has not received much attention in Greece. This
study aims to explore the extent to which type 2
diabetes mellitus can affect the SOC score.
Methods An observational design was used to test
the study hypothesis that individuals with type 2
diabetes mellitus would have a lower SOC than
those without diabetes mellitus. A total of 202
individuals were studied, consisting of 100 people
with diabetes mellitus (the study group) and 102
people with non-chronic orthopaedic conditions
(the control group). All of the participants were
patients of the Diabetic Clinic or the Orthopaedic
Clinic of Livadia Hospital in Central Greece. SOC
was assessed using a 29-item SOC questionnaire
that had been translated into Greek and validated.

Results Patients without type 2 diabetes mellitus
had 2.4 times higher odds of having a high SOC
score than patients with type 2 diabetes mellitus
(P = 0.036; odds ratio [OR] = 2.35, 95% confidence
interval [CI] = 1.06–5.23). Male patients had 3.9
times higher odds of having a high SOC score
(P < 0.001; OR = 3.85, 95% CI = 1.71–8.67) than
female patients. With regard to education, patients
with a lower level of education had almost three
times higher odds of having a high SOC score
than patients with a higher level of education (P =
0.024; OR = 2.97, 95% CI = 1.15–7.67).
Conclusions This study adds to the existing
literature and indicates that SOC is a health asset.
A study with an experimental design would clarify
the interesting hypothesis of this study.
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Introduction
Recent studies indicate that the prevalence rates
of patients with type 1 and type 2 diabetes have
reached epidemic levels globally. The International
Diabetes Foundation reported that 366 million
people were living with diabetes mellitus worldwide
in 2011, and that 4.6 million people died from diabetes
during that same year. This figure reflects an increase
of 37 million since 2007, and is projected to increase
to 552 million by 2030.1 The World Health Organization has reported that deaths due to diabetes are
likely to increase by 50% within the next 10 years.2
In Europe, the diabetes mellitus health burden
and projections for the coming years are equally
worrying. The number of people currently living
with the disease is reported to be 52 million (8.4%
of men and 7.8% of women in the European population), and the percentage of resulting deaths among
those aged 20–79 years is reported to be 11%. Diabetes also appears to be a significant cause of premature death in middle-aged women, accounting for
approximately one in seven deaths in the 50–59
years group age.3
In Greece, approximately one million people were
reported to suffer from diabetes mellitus in 2009.4
Data from Greece have indicated a decrease in the
age of onset of diabetes mellitus for both types of the
condition, and highlight the importance of this
trend among young people. These data as well as
the rising projections for the coming decades indicate a severe disease burden with multiple complications, and unless action is taken it is predicted to
affect all age groups of the population as well as the
national health system.4 Sotiropoulos et al found
that 33.4% of Greek adults with type 2 diabetes
mellitus reported an increase in depressive symptoms. This figure is expected to rise in the coming
year due to uncertainties introduced by the debt of
the Greek financial crisis, which has an enormous
impact on chronically ill patients, and particularly
those of low socio-economic status.5
Certain comorbidities, such as mental health problems, increase the risk of pre-diabetes6 and type 2
diabetes mellitus.7 Also, the prevalence of both type 1
and type 2 diabetes is consistently higher for people
with psychopathology.8 The growing awareness of
the multiple correlations between depression and
diabetes mellitus is reflected in a book published by
the World Psychiatric Association in 2010.9 Moreover, patients suffering from depression together with
type 2 diabetes show less compliance with lifestyle
and behaviour changes recommended by physicians
(e.g. adopting an appropriate diet, smoking cessation,
increased physical activity) than those who have
diabetes alone.10

Antonovsky, in his theory about salutogenesis,
introduced the concept of sense of coherence (SOC)
as an alternative approach to assessing people’s
health outcomes.11 The SOC is defined as ‘the extent
to which one has a pervasive, enduring though
dynamic feeling of confidence that one’s environment is predictable and that things will work out as
well as can reasonably be expected.’ It is considered
to be a mixture of optimism and control.12 ‘The SOC
theory is made up of three core components: comprehensibility, manageability and meaningfulness.
Comprehensibility is the extent to which our internal
and external environments make ‘‘cognitive sense.’’
Manageability is the extent to which we believe that
the resources (internal or external, such as finances,
social support and environmental factors) at our
disposal are adequate to meet the demands of the
stressor. Meaningfulness is described as the motivational element of the SOC, and relates to whether we
perceive the challenge to be worthy of emotional
commitment and investment.’13 In other words,
salutogenesis theory, including SOC, explains why
some individuals remain healthy despite encountering major stressors, while others do not.12 The
stronger their SOC, the more likely a person is to be
able to adopt appropriate coping strategies. Study
participants who have high SOC scores are less likely
to regard a particular situation as threatening or ‘out
of control’, and more likely to perceive it as a
challenging event and thus, by viewing it in a
positive manner, to be able to maintain their good
health under stressful circumstances.11 The strong
relationship between SOC and perceived health
(especially mental health), and its high accuracy
and correlation with health outcomes as well as
with preventive health behaviours, have been well
documented in the literature.14–22
SOC has been investigated recently in patients
with diabetes mellitus, but the available data are
contradictory. In two studies that were conducted
among patients with insulin-dependent diabetes,
SOC did not correlate with metabolic control.23,24
Moreover, the findings of Svartvik et al supported
the view that glucose tolerance was not affected by
SOC.25 On the other hand, a study in patients with
both types of diabetes (types 1 and 2) indicated that
higher SOC scores were correlated with better glycaemic control.26 A recent study pointed out that
higher SOC scores were associated with lower HbA1c
values in patients with type 1 diabetes.27 Another
study showed that although no direct relationship
exists between SOC and treatment results, measured
as HbA1c levels, the more positive the patients’
perception of their health, the higher their SOC
scores were, and the lower the levels of HbA1c
were.28 In addition, low SOC has been reported to
be a risk factor for the onset of diabetes. In prospective
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and cross-sectional studies, individuals with a low
SOC score were found to be at higher risk of developing diabetes mellitus.29–31

serves a population of 100 000 people from the city
of Livadia and the surrounding villages.

Aim and objectives

Study design and participants

Recent studies in Greece32–34 have examined SOC
and its impact on health-related issues. Therefore it
was of interest to explore this subject further by
reporting data on a potential association between
SOC and diabetes mellitus in a Greek population.
This observational study reports the level of SOC
in patients visiting a hospital clinic with diabetes
mellitus compared with another hospital control
group. Other objectives were to explore whether
sociodemographic factors such as age, gender, level
of education and occupation could add to this
investigation. The impact of this study in the current primary healthcare settings, which are affected
by the financial austerity in the healthcare system, is
expected to be high.

All of the participants were Greek citizens, as no
other ethnicities were registered at the participating
clinics during the patient recruitment period. A
simple random sampling method was used to select
the 202 participants allocated to the study group
and the control group. Participants in the first group
were selected from the Diabetic Clinic of this hospital, and had already been diagnosed with diabetes
mellitus. Individuals were eligible for inclusion in
the study if they lived in the defined area, consented
to take part in the survey, had not developed complications from diabetes mellitus, did not suffer from
serious chronic health problems (myocardial infarction, chronic kidney failure, stroke and psychiatric
problems), currently received medication for diabetes
mellitus, and were attended regularly by a doctor of
the hospital (ICD-10: E11).35 The participants in the
control group were selected from the Orthopaedic
Clinic and had various non-chronic orthopaedic
conditions, including upper and lower limb fractures, upper and lower limb strain, and upper and
lower skin injuries (ICD-10: S40–49, S50–59, S60–69,
S70–79, S80–89).35 The specific group was regarded
as the appropriate control group, as participants did
not suffer from a chronic health problem that might
have influenced SOC (see Figure 1).

Methods
Type of study and setting
An observational study was conducted during a 4month period from August to November 2009 in the
Diabetes and Orthopaedic Clinics in the Livadia
General Hospital in Central Greece. The hospital

Figure 1 Flow of participants to the study.
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Measurements
In our study, the Antonovsky 29-item Sense of
Coherence Scale (SOC-29), including seven questions on demographic data of the participants, was
used. This scale has been translated into Greek and
validated.36 The response options consisted of a 7point scale (i.e. the possible responses ranged from 1
to 7). The questions measured all three components
of the SOC scale, with 11 questions relating to
comprehensibility, 10 questions relating to manageability, and 8 questions relating to meaningfulness. Items 1, 4, 5, 6, 7, 11, 13, 14, 16, 20, 23, 25
and 27 were reverse-scored before the total score was
calculated. Information was collected at the same
time from both the intervention group and the
control group.

Potential source of bias
The population in this study may not be representative of the general population, as people with type
2 diabetes mellitus could also be monitored and
treated privately. Therefore one factor that could
have influenced participation and thus inclusion in
this study is participants’ socio-economic status, as
patients who visit public hospital doctors tend to be
of lower socio-economic status than those who visit
private physicians. Furthermore, the difference in
mean age between the two groups (study group: 67
years, 95% CI = 69–72 years; control group: 71 years,
95% CI = 65–68 years) may limit the external validity
of this study.

(i.e. single, divorced, widowed and married). During
the process of analysis these were recoded into two
categories, namely married and single/divorced/
widowed. Finally, employment status was divided
into two categories, namely those who were currently
working and those who were not working (including pensioners and unemployed individuals).

Statistical analysis
IBM SPSS 19 statistical software was used to analyse
the collected data. The first step of the analyses
included descriptive statistics obtained from the
two groups. Subsequently, univariate analysis was
performed to investigate the statistical significance
of specific risk factors (SOC score, age, level of
education and employment status) in people with
diabetes. Independent-samples t-test and chi-square
tests were used to detect differences in the risk
factors within the two groups (i.e. age, gender,
marital status, level of education and employment
status). The SOC scale was divided into quartiles,
and chi-square plus One-way-ANOVA tests were
applied to detect interquartile variation within the
two groups. Multiple logistic regression analysis was
used for those independent variables that were
found to be statistically significant (P < 0.05) in the
context of a univariate analysis, in order to identify
which of these were statistically significant predictors
of a high SOC score.

Results
Ethical approval
All of the study participants gave their written consent before completing the questionnaires, and the
study was approved by the Livadia Hospital Ethics
Committee.

Questionnaire structure and coding
In addition to the SOC-related questions, a small
number of sociodemographic questions were included in the questionnaire, namely age and gender
of respondent, level of education, marital status and
employment status. The level of education was
recorded according to the Greek educational system
and consisted of four categories (primary, junior high
school, senior high school and university/college).
The above categories were merged for statistical
reasons, leading to two categories (namely primary/
secondary education and university/college). Marital status initially consisted of four major categories

Participant characteristics
Each case (i.e. patient with diabetes) was matched to
one control based on gender, marital status and
place of residence. A total of 202 patients participated in the study. The mean age of participants was
71 years in the control group and 67 years in the
study group (P < 0.0001).
The percentage of male respondents was higher in
the control group (55% male and 45% female) than
in the study group (47% male and 53% female),
although this difference was not statistically significant (P < 0.259; see Table 1). With regard to the
marital status of the respondents, the differences
between the two groups were not statistically significant: 69 patients (68%) in the study group and 74
patients (74%) in the control group reported being
married (P = 0.321). The level of education was found
to differ significantly between the two groups:
23 patients (23%) with diabetes mellitus (i.e. in the
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Table 1 Sociodemographic characteristics of the respondents in the two groups
Respondent group
Control group
(n = 100)
n (%)

Study group
(n = 102)
n (%)

P-value

71 (69–72)

67 (65–68)

< 0.0001*

Female

45 (45)

54 (53)

Male

55 (55)

48 (47)

Mean age (years)
(95% CI)
Gender
0.259**

Marital status
Married

74 (74)

69 (68)

Single/divorced/widowed

26 (26)

33 (32)

0.321{

Level of education
Primary/secondary school
Technical college/university

92 (92)

78 (77)

8 (8)

23 (23)

93 (93)

71 (70)

7 (7)

31 (30)

0.004{

Employment status
Not working
Working

< 0.0001§

* Mean age was compared between groups using independent-samples t-test, the test statistic being t(2,197) = 3.826.
** The chi-squared test of independence was applied: 2 = 1.274 (df = 1).
{ The chi-squared test of independence was applied: 2 = 0.986 (df = 1).
{ The chi-squared test of independence was applied: 2 = 8.406 (df = 1).
§ The chi-squared test of independence was applied: 2 = 18.091 (df = 1).

study group) had a higher level of education (technical college or university), whereas only 8 respondents (8%) in the control group were in this category
(P = 0.004). Another difference between the two
groups was that 31 patients (30%) with type 2 diabetes
mellitus (i.e. in the study group) were currently
working, whereas only 7 patients (7%) in the control
group were currently employed. The remaining participants in both groups were retired, unemployed
or housewives. The difference in employment status
between the control and study groups was found to
be statistically significant (P < 0.0001), which could
be related to the statistically significant difference in
age that was observed.
In summary, respondents with diabetes mellitus
(the study group) were found to be younger, had a
higher level of education and were currently more
likely to be employed than the respondents in the
control group (see Table 1).

quartiles had lower scores compared with the control group, while the median values were identical
for both groups (121). The use of non-parametric
tests indicated that the overall SOC score did not
vary significantly within the two groups (P = 0.132;
see Table 2).

Table 2 SOC scale analyses: quartiles
SOC score*
Percentiles

Minimum value

Control
group

Study
group

70

54

25

115

110

Median 50

121

121

75

145

138

Maximum value

176

179

SOC in the two groups
It was observed that in the study group (patients
with type 2 diabetes mellitus) the first and third

* The non-parametric Mann–Whitney test was used
to compare SOC score with P-value = 0.132.
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Quartile analyses indicated that there was no statistically significant change in the sociodemographic
characteristics within patients in the control group,
whereas a statistically significant difference in the
sociodemographic characteristics within patients in
the study group was observed (see Tables 3 and 4).
Specifically, gender, level of education, marital status
and employment status were all found to differ
significantly (P = 0.003, 0.044, 0.047 and 0.044,
respectively). The mean age of the patients with
type 2 diabetes mellitus did not vary significantly
across quartiles (P = 0.284).

Independent variables and correlation
with the two groups
The SOC scores were divided into two categories,
with scores below 110 considered to be low. From
the results of Logistic Regression Model 1, it is
concluded that respondents without type 2 diabetes
mellitus (the control group) had 2.4 times higher
odds of having a high SOC score than patients with
type 2 diabetes mellitus (i.e. patients in the study
group) (OR = 2.35; 95% CI = 1.06–5.23). In addition,

male patients had 3.9 times higher odds of having a
high SOC score than female patients (OR = 3.85;
95% CI = 1.71–8.67). Age was not a statistically
significant predictor of a high SOC score (see Table 5).
According to the results of Logistic Regression
Model 2, the only statistically significant predictor
of a high SOC score was the level of education.
Patients with a low level of education (primary or
secondary education) had almost three times higher
odds of having a high SOC score compared with
respondents with a higher level of education (technical college or university) (OR = 2.97, 95% CI =
1.15–7.67). Marital status and employment status
were not statistically significant predictors of a high
SOC score (see Table 6).

Discussion
Main findings
The quartile limits (first and third) of SOC scores
were found to be lower in patients with type 2
diabetes mellitus than in those without this dis-

Table 3 Quartile analyses in the control group (patients without type 2 diabetes mellitus)
Sense of coherence: control group
Quartile

Q1
(n = 27)

Q2
(n = 25)

Q3
(n = 22)

Q4
(n = 23)

P-value

Mean age (years)

71

68

72

73

0.143*

(95% CI)

(68–74)

(65–71)

(67–76)

(70–75)

Female

15 (56)

12 (48)

10 (45)

6 (26)

Male

12 (44)

13 (52)

12 (55)

17 (74)

Gender, n (%)
0.201**

Marital status, n (%)
Widowed/divorced/single
Married

7 (26)

6 (24)

7 (32)

5 (22)

20 (74)

19 (76)

15 (68)

18 (78)

22 (82)

23 (92)

21 (96)

23 (100)

5 (18)

2 (8)

1 (4)

0 (0)

24 (89)

23 (92)

21 (96)

22 (96)

3 (11)

2 (8)

1 (4)

1 (4)

0.883{

Level of education, n (%)
Primary/secondary school
Technical college/university

0.101{

Employment status, n (%)
Not working
Working

0.756§

* Mean age was compared between groups using one-way ANOVA, the test statistic being F(3,92) = 1.855.
** The chi-squared test of independence was applied: 2 = 4.628 (df = 3).
{The chi-squared test of independence was applied: 2 = 0.657 (df = 3).
{The chi-squared test of independence was applied: 2 = 6.232 (df = 3).
§The chi-squared test of independence was applied: 2 = 1.152 (df = 3).
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Table 4 Quartile analyses in the study group (patients with type 2 diabetes mellitus)
Sense of coherence: study group
Quartile

Q1
(n = 25)

Q2
(n = 23)

Q3
(n = 28)

Q4
(n = 19)

P-value

Mean age (years)

67

68

66

63

0.284*

95% CI

(63–70)

(65–71)

(62–69)

(58–67)

18 (72)

7 (30)

20 (71)

7 (37)

7 (28)

16 (70)

8 (29)

12 (63)

Widowed/divorced/single

11 (44)

11 (48)

6 (21)

3 (16)

Married

14 (56)

12 (52)

22 (79)

16 (84)

Primary/secondary school

14 (58)

21 (91)

22 (79)

16 (84)

Technical college/university

10 (42)

2 (9)

6 (21)

3 (16)

19 (76)

16 (70)

22 (79)

8 (42)

6 (24)

7 (30)

6 (21)

11 (58)

Gender, n (%)
Female
Male

0.003**

Marital status, n (%)
0.047{

Level of education, n (%)
0.044{

Employment status, n (%)
Not working
Working

0.044§

* Mean age was compared between groups using independent-samples t-test, the test statistic being F(3,89) = 1.287.
** The chi-squared test of independence was applied: 2 = 14.094 (df = 3).
{ The chi-squared test of independence was applied: 2 = 7.935 (df = 3).
{ The chi-squared test of independence was applied: 2 = 8.118 (df = 3).
§ The chi-squared test of independence was applied: 2 = 8.103 (df = 3).

Table 5 Model 1*: logistic regression predicting the odds of having a high SOC score (defined as
a score of > 110) associated with the presence of type 2 diabetes mellitus (study/control group),
gender and age
Predictor

Odds ratio

95% CI

P-value

Patients without type 2 diabetes mellitus

2.35

1.06–5.23

0.036

Male

3.85

1.71–8.67

0.001

Age

0.18

0.92–1.02

0.177

(control group)

* Overall likelihood ratio: 2 (df = 3) = 16.852, P-value = 0.001; pseudo R2 = 0.085.

order, whereas the median SOC scores for the two
groups were identical. The median SOC score seems
to be consistent with the findings of other studies
indicating that people with underlying diseases
tend to have lower SOC scores, ranging from 100.5
points (SD 28.50) to 164.5 points (SD 17.10).14 This
finding has also been confirmed by other researchers’ conclusions supporting the view that SOC
scores decrease in patients with chronic illnesses,

which have a negative influence on their daily
lives.37–40
According to our results, patients without type 2
diabetes mellitus had higher odds of having high
SOC scores than those with underlying type 2 diabetes mellitus, which indicates that people with low
SOC scores could be more susceptible to type 2
diabetes mellitus. The findings of this study are
consistent with recent studies that reported a corre-
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Table 6 Model 2*: logistic regression predicting the odds of having a high SOC score (defined as
a score of > 110) associated with marital status, level of education and current employment
status
Predictor

Odds ratio

95% CI

P-value

Married

1.88

0.88–4.04

0.106

Low level of education

2.97

1.15–7.67

0.024

Currently working

1.38

0.50–3.85

0.535

* Overall likelihood ratio: 2 (df = 3) = 7.394, P-value = 0.060; pseudo R2 = 0.038.

lation between low SOC scores and diabetes.30,31
The present observational study cannot draw firm
conclusions regarding the causality of these associations. Further research is needed to shed light in
this direction.
Several studies have been performed to investigate
the link between mental health and diabetes mellitus
onset in healthy individuals.41–43 Although different
methodologies were used, one conclusion that could
be drawn is that anxiety, poor stress coping skills and
depression were independent risk factors for onset
of type 2 diabetes mellitus. Kouvonen et al also
investigated the relationship between SOC and diabetes mellitus.29 In a prospective occupational cohort study, it was pointed out that low SOC was
associated with a higher risk of developing diabetes
mellitus in employees, and it was stipulated that
strengthening SOC in employees aged up to 50 years
could play an important role in efforts to decrease
the incidence of diabetes mellitus.29 Agardh et al
reported that they reached the same conclusion,
and pointed out that work-related stress and low
SOC were associated with type 2 diabetes mellitus in
women.30 Hilding et al also pointed out that low
SOC increases the risk of developing diabetes
mellitus in both men and women with a family
history of diabetes.31

Determinants of SOC in the light of the
literature
An association between gender and SOC score was
observed, with men tending to have higher scores.
This finding seemed to be consistent across studies
from Greece and Sweden.44,45
Contrary to theoretical expectations, our findings
indicated that individuals with a lower level of
education (primary or secondary) had higher odds
of having a high SOC score than individuals with a
higher level of education. In other studies, level of

education has not been reported to correlate significantly with SOC scores. Our speculations focus on
whether this finding could be interpreted as meaning that well-educated people with low SOC scores
are at risk of developing type 2 diabetes mellitus.
One possible explanation could be that people with
a high level of education undertake jobs that involve
greater responsibility, and are exposed to work-related stress. In the literature there is an established
correlation between SOC and psychosocial stress at
work, particularly that due to overtime42 and effort–
reward imbalance.46 In addition, it has been pointed
out that work-related stress is frequently associated
with type 2 diabetes mellitus.6,30 Further research
studies are required to investigate the link between
level of education and the onset of diabetes before
valid conclusions can be drawn pertaining to its role
as an independent risk factor for the development of
diabetes. It would also be useful to research this field
further in order to identify potential interventions
that could lead to positive changes in the work
environment, and help those with low SOC scores
to develop more efficient stress management
skills.47

Limitations
In Greece, investigation of the correlation between
SOC and patients with type 2 diabetes mellitus
seems to have been rather neglected, and addressing
this is the main contribution made by the present
study. However, its results should be viewed with
caution because it was an observational study that
can contribute to plausible associations without
offering any proof of causation. In addition, it is
possible that patients with type 2 diabetes mellitus
may often visit private clinics, and these individuals
would not therefore be included in our sample.
Another weakness of the present study, which may
limit the impact of the results, is the lack of investigation of the direct correlation between SOC scores
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and haemoglobin A1c (HbA1c) levels in people with
type 2 diabetes mellitus. We consider such evidence
to be of major importance, and plan to investigate
this area further in order to understand more about
diabetes risk factors and their interrelationship with
the psychosocial mechanisms that drive the disease.
Finally, age, level of education and employment
status differed between the study group and the
control group, and this could have an impact on
the interpretation of the results. In addition, the
results may have been affected by recall bias, as the
study relied on self-reported information. Another
limitation is that the study was conducted in a local
hospital with participants who may differ from those
representing the general population. This also applies to other population groups suffering from
other underlying conditions. Therefore the generalisability of our findings is limited to the specific
setting of our study.

11

the aim of reducing the burden of chronic illnesses
that have a major impact on mental health. Implementation of the study findings in larger population samples is expected to provide stronger
evidence for the relationship between SOC and
diabetes. Practitioners could also utilise the above
findings in cases where the potential psychosocial
determinants of chronic illnesses of their patients
need to be considered.
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