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Aims

To investigate the association between socioeconomic status and psychological distress
measured by the General health questionnaire (GHQ-30) with all-cause mortality,
cardiovascular mortality and cancer mortality on the Croatian island of Vis.

Methods

This population-based cohort consisted of 1,025 subjects (426 men and 599 women), who
were followed up for 18 years or a total of 5.8 million days. The causes of death were
extracted from the Croatian National Institute of Public Health database. We calculated
the adjusted hazard ratios, with subjective material status, years of schooling and a
composite household material status used as estimates of socioeconomic status.

Results

There were 279 cases of death (27.2%). Socioeconomic status and psychological distress
did not predict either the specific or the all-cause mortality risk. In addition, the
interaction between socioeconomic variables and psychological distress also did not yield
a significant hazard ratio in all three instances (all-cause, cardiovascular or tumour

mortality).

Conclusions

These results confirm previous reports of the high level of social equality in the
population of the island of Vis. Small and isolated communities may experience a lesser

extent of social inequalities in health.

INTRODUCTION

The detrimental effect of declining social status on health
is well known. 1,2 Despite numerous difficulties in obtaining
exact estimates of socioeconomic status, social status is be-
lieved to be fairly constant in Mediterranean countries.3
Several studies from Croatia suggest that isolated island
communities may pertain higher levels of social homogene-
ity, reflected in both a generalized lack of health inequali-
ties,%5 extending even on to mortality.® Sadly, these bene-
ficial effects seem to be declining, as new generations most
frequently achieve poorer health, diet and mortality pro-
files.”8

One of the mechanisms of how social inequalities may be
exerting their detrimental effects is stress. The association
of psychological distress and increased mortality risk has
been a subject of many studies over the years.? Most stud-
ies reported a significant association between mortality and
psychological distress,?~14 especially correlated with car-
diovascular diseases and cancer.12:15,16 Psychological dis-
tress measured by different scales and questionnaires, like

GHOQ, was often previously found to predict mortality.1%18
GHQ is one of the most commonly used instruments for
mental stress estimation.!%20 It was not designed to diag-
nose specific disorders but to distinguish healthy individ-
uals from ones with self-perceived psychological disorders,
especially depressive and anxiety disorders.2! The ques-
tionnaire contains questions about the general level of hap-
piness, the experience of depressive and anxiety symptoms
and sleep disturbance.10.20 While the original version was
made out of 60 questions, several shorter versions were de-
veloped, with 30, 28, 20 and 12 questions. In these shorter
versions, questions that could be positively answered by
people suffering from physical illness were omitted.22 The
30-question version of the questionnaire (GHQ-30) is par-
ticularly well designed to diagnose minor psychiatric disor-
ders and uses the best discriminators for establishing psy-
chiatric cases derived from the full version. It contains an
equal number of positive and negative questions, indicating
health and illness, respectfully.22

Therefore, the aim of this 18-year follow-up study was to
investigate how social inequalities alongside psychological
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Table 1. Comparison of the deceased and survived subjects

Deceased (n=279) Survived (n=746) P
Age at surveying (years); mean+SD 68.4+10.1 51.6+14.7 <0.001
Gender; n (%)

Men 139(49.8) 287 (38.5)

Women 140 (50.2) 459(61.5) 0001
Education (years of schooling); mean+SD 8.4+3.8 10.6£3.4 <0.001
Material household status; mean+SD 8.5+2.9 9.8+2.6 <0.001
Subjective material status; n (%)

Worse than others 60(21.5) 128(17.2)

Same as others 170(60.9) 442 (59.2) 0.062

Better than others 49 (17.6) 176 (23.6)

Psychological distress; n (%)

Present 125 (44.8) 291(39.0)

Absent 154 (55.2) 455(61.0) 0073
BMI (kg/m?2); meanSD 28.2+4.1 27.0+4.2 <0.001
Physical activity during daily work; n (%)

Sitting and light 104 (37.3) 210(28.2)

Moderate and heavy 175(62.7) 536(71.8) 0.005

distress affect mortality (all-cause, cardiovascular and can-
cer mortality) in the population of the island of Vis.

METHODS

This study was performed within the larger project “10,001
Dalmatians,” which investigates environmental determi-
nants of health and disease in Dalmatia, Croatia.>23 For the
purposes of this study, we included subjects who were re-
cruited from the island of Vis. Sampling was completed in
2003 and 2004. All inhabitants listed in the voting register
and general practitioner registries were invited to join the
study.

The estimates of the socioeconomic status included
years of schooling, subjective material status (classified in
three groups; worse than others, same as others or better
than others) and a composite material household status
(measured as the sum of 16 items that could have been pre-
sent in the household, including wooden floors, second TV,
art collections, over 100 books, etC).4

Psychological distress was measured with the GHQ-30
using the original binary rating model with a four-point re-
sponse scale 0-0-1-1 (presence of symptom: not at all=0,
same as usual=0, more than usual=1, much more than
usual=1).1216 Points were summed for each individual, and
the final GHQ score ranged from 0-30. We applied a GHQ-30
cut-off score of >5 where all those scoring 0-4 were consid-
ered non-distressed, and all those scoring 5-30 were consid-
ered psychologically distressed.

Causes of death for deceased subjects were obtained
from the register of the Croatian National Institute of Pub-
lic Health, from 2003 to 2021, thus yielding a total of 18
years of the follow-up period. This source was used to ex-

tract the date, and ICD-10 encoded cause of death, assign-
ing subjects to cardiovascular or cancer mortality groups.

The initial comparison was made with the chi-square
test and t-test, while Cox’s proportional hazards regression
model with 95% confidence intervals was utilized to calcu-
late hazard ratios. Models were adjusted for age, sex, body
mass index (BMI), physical activity, subjective material sta-
tus, household material status and education (years of
schooling). The significance threshold was set at P<0.05.
All analyses were performed with SPSS ver 18 (SPSS Inc,
Chicago, IL).

RESULTS

A total of 1,025 subjects were included (426 men and 599
women). The follow-up period lasted for 18 years, amount-
ing to a total of 5,775,140 days. During this period, there
were 279 deaths (27.2%), with 122 (43.7%) caused by car-
diovascular disease, 103 (36.9%) by cancer and 54 by other
causes (19.4%).

The bivariate analysis showed that the deceased subjects
were significantly older, more commonly men, with lower
education and material household status, with elevated
body mass index and less physically active (Table 1). Inter-
estingly, psychological distress and subjective material sta-
tus did not show a formally significant difference between
these two groups (Table 1). Instead, psychological distress
was more common in the elderly, women, and subjects with
lower socioeconomic status (Table 2).

The multivariate analysis of the all-cause mortality only
had a marginal effect on the material household status
(Table 3). In addition, neither cardiovascular mortality nor
cancer-related mortality showed any significance concern-
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Table 2. Comparison of the non-distressed and distressed groups of participants

Psychologically distressed No signs of psychological distress p
(n=416) (n=609)

Age at surveying (years); mean+SD 57.9+15.2 55.0+15.7 0.003
Gender; n (%)

Men 126 (30.3) 300 (49.3)

<0.001

Women 290(69.7) 309 (50.7)
Education (years of schooling); 9.25+3.77 10.47+3.96 <0.001
mean+SD
Material household status; 8.93£2.90 9.86+2.53 <0.001
mean+SD
Subjective material status; n (%)

Worse than others 113(27.2) 75(12.3)

Same as others 235 (56.5) 377 (61.9) <0.001

Better than others 68(16.3) 157 (25.8)
BMI (kg/m?2); meanSD 27.244.3 27.4+4.1 0.504
Physical activity during daily work; n (%)

Sitting and light 144 (34.6) 170(27.9)

Moderate and heavy 272 (65.4) 439(72.1) 0.022

ing the socioeconomic status or psychological distress
(Table 3). Finally, we created an interaction model, where
three socioeconomic variables and psychological distress
were entered into a Cox regression model as the interaction
term, alongside age and gender as confounders. The model
yielded no significant results, with the hazard ratio for the
interaction item for all-cause mortality of 1.00 [95% confi-
dence intervals 0.99-1.01]. Similarly, neither the cardiovas-
cular nor the cancer mortality showed significance when a
similar interaction item was entered in the model.

DISCUSSION

This study shows an exceptional level of social homogeneity
in the isolated population of the island of Vis in Croatia,
reflected in the absence of effect of social inequalities or
psychological distress on mortality. This absent correlation
disagrees with numerous previously published stud-
ies.1,9-14,24 However, some existing studies reported an as-
sociation between absent mortality and anxiety and depres-
sion,25 or psychological distress.26 Although a link between
psychological distress and cardiovascular mortality is well
established,1227-29 some studies suggested that psycho-
logical symptoms were only associated with cardiovascular
events, but not with cardiovascular mortality.1730 Inter-
estingly, we found comparably lower cardiovascular mor-
tality and greater cancer-related mortality than national
data,31-34 despite a rather prevalent extent of psychological
distress.

The results of this study showed significant differences
between psychologically distressed and non-distressed re-
garding socioeconomic factors, confirming some previous
studies.11:17 It has also been hypothesized that socioeco-
nomic inequalities may partly be caused by psychological
distress that stems from social deprivation.35 Our study was

not able to reproduce these results as the interaction model
of socioeconomic status showed no correlation with psy-
chological distress. All these findings support previous
ideas that the interplay of socioeconomic status, psycholog-
ical distress, and mortality are complex.36:37

The limitations of this study include a relatively small
sample size or a possibility that the results of the study
might be specific for the investigated population. Another
problem may arise from the mortality data, which may be
biased, especially in small communities. Nevertheless,
these results support the findings of previously reported
high levels of social homogeneity in small and isolated pop-
ulations.
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Table 3. Association between material status and mortality

All-cause mortality Cardiovascular mortality Cancer mortality
P HR[95% Cl] P HR[95% Cl] P HR[95% Cl]
1.08 1.02 1.03
Age <0.001 [1.07-1.09] 0.083 [0.99-1.04] 0.034 [1.01-1.06]
Gender
Men [Ref.] 1.00 1.00 1.00
0.49 0.48 1.30
Women <0.001 [0.38-0.64] 0.002 [0.30-0.76] 0.288 [0.80-2.13]
Education [years of 0.97 0.99 1.04
schooling] 0174 [0.93-1.01] 0.891 [0.94-1.06] 0213 [0.98-1.11]
. 0.95 0.96 0.95
Material household status 0.099 [0.93-1.01] 0.280 [0.94-1.06] 0.309 [0.87-1.05]
Subjective material status
Worse [Ref.] 0.952 1.00 0.940 1.00 0.502 1.00
1.04 0.94 1.19
Same as others 0.783 [0.77-1.42] 0.830 [0.56-1.60] 0.535 [0.69-2.03]
1.06 1.04 0.84
Better than others 0.773 [0.71-1.60] 0.910 [0.56-1.93] 0.660 [0.39-1.81]
. . 1.13 1.32 0.73
Psychological distress 0.334 [0.88-1.45] 0.185 [0.88-1.98] 0.220 [0.45-1.20]
2 1.00 0.99 0.97
BMI [kg/m-] 0.786 [0.96-1.03] 0.931 [0.95-1.05] 0.314 [0.92-1.03]
Physical activity during daily work
Sitting and light [Ref.] 1.00 1.00 1.00
0.85 0.81 0.71
Moderate and heavy 0.209 [0.66-1.10] 0.297 [0.55-1.20] 0.136 [0.45-1.11]
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