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SUMMARY

Objective: Studies about mental health among urban and rural residents are scarce. Alimited number of studies report somewhat better mental
health in rural settings, despite higher rates of suicides. The main objective of this study was to describe social conditions of the population of
Serbia in rural and urban settlements and to assess the differences in the prevalence of mental health disorders.

Methods: Propensity score matching of urban and rural persons (2 x 3,569 persons) has eliminated confounding effects from social variables
(age, gender, wealth index, education level, employment, family status) and self-rated health. Thus, any statistical differences concerning mental
health variables (five-item Mental Health Inventory and clinically diagnosed chronic anxiety or depression) between the two populations were not

a result of differences in the matching variables.

Results: After matching all variables, the estimated prevalence rate of poor mental health was significantly higher among residents of urban

(52.2%) than rural (49.1%) settlements (p=0.012).

Conclusions: Almost half of the Serbian population suffers from poor mental health, therefore, there is a need to increase efforts on mental
health promotion, prevention and treatment. Our study findings also support the importance of promoting benefits of rural settings for people with

mental distress.
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INTRODUCTION

Mental health is essential for the functioning and well-being
of individuals and communities (1). Adults’ mental health is also
important for the community since adults take care for children,
elderly, frail, and incompetent family members, and are active and
productive members of the community (2). Experts estimated that
one in four people would be affected by mental and behavioural
disorders at some point in their lifetime (3). People with mental
health problems are more likely to die prematurely due to risk
behaviours, chronic diseases and a lack of quality treatment, and
suicide (4). Although depressive disorders are among leading
causes of disability worldwide, epidemiological data for major
depressive disorders are not available for many low- and middle-
income countries (5).

In addition to hereditary and demographic factors, the socio-
economic status is an important factor contributing to inequity in
health, including mental health (5). The occurrence and progres-

sion of mental health disorders is influenced by the conditions
in which people are born, grow, live, work, and age. Therefore,
improving social conditions can also reduce mental health in-
equities. A number of studies describe mental health benefits
derived from nature-based therapies (6-9), but there is a lack of
evidence about joint impact of the environment and social factors
on mental health (10).

Although the studies on mental health of rural population are
scarce in Serbia, case reports, small area studies and research
focused on particular mental healthcare issues report somewhat
better mental health in rural than in urban settings (11). About
85% of the Serbian territory is rural according to the OECD
methodology (12, 13). Currently, 40.5% of the population live in
non-urban areas and the number may fall further due to migration
flows from rural to urban areas (14).

Rural mental health is underresearched in Serbia. Possible
reasons could be theoretical limitations of the concept of rurality,
the centralization of mental healthcare system and social care, and
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a lack of official health statistic data, disaggregated by the rural
and urban settlements (15, 16). However, analyses of population
mental health in urban and rural areas are needed to provide infor-
mation for developing strategies for mental health improvement,
and e.g. for the allocation of limited healthcare resources (15).

Natural decline in population, migration and population aging
occur in most rural areas in Serbia (12, 14). The scarce evidence
pointed out that especially women and children in rural areas of
Serbia face a number of serious obstacles to accessing important
social services (17), as well as information and modern tech-
nologies (18). With regard to the evidence of strong relationship
between mental health and social circumstances (15), several
intense events may have detrimental effect on the mental health
of Serbian population. In the 1990s, Serbia was affected by
military conflicts, international sanctions, bombing, considerable
influxes of refugees and internally displaced persons, economic
deprivation, global financial crises, and poverty, which rate has
increased significantly in rural population, older people and the
poorly educated (19). Nervousness, sadness and fatigue were
more common in rural population while stress was present in
43.9% of residents mainly from urban areas (16). According
to the last available estimates of age standardized rates of dis-
ability adjusted years of life lost, Serbia was the worst ranked
relative to the comparator countries in the year 1990 and in the
year 2010, despite small improvement seen during two decades
(20). The same estimates showed that Serbia was the best public
health performer in 2010 regarding major depressive disorders
(20). However, the 2013 National Health Survey did not focus
on anxiety disorders or poor mental health as the 2006 National
Health Survey. According to the results of the former survey, it
focused mainly on residents’ perception of depression in terms
of self-assessed severity of depression symptoms and regional
distribution (not rural urban settlements disaggregation) (21).
Consequently, the prevalence rate of poor mental health and
anxiety disorders or depression can be drawn only from the 2006
National Health Survey. A national health survey may represent a
valuable source of valid information helping to understand social
and environmental conditions, their changes and impact on mental
health of the population. Accordingly, particularly important are
questions about social disparities between rural and urban popula-
tion, and whether type of residence may be an important factor
influencing mental health.

The main objective of this study was to describe social condi-
tions of the population of Serbia in rural and urban settlements
and to assess the differences in the prevalence of mental health
disorders.

MATERIALS AND METHODS

Study Design and Sample

The cross-sectional design was used for this secondary data
analysis of the National Health Survey of the Serbian population
in 2006 (excluding Kosovo and Metohija) to assess differences in
rural and urban population in terms of social determinants, general
health and mental health. The National Health Survey was con-
ducted by the Ministry of Health of the Republic of Serbia, with
the financial and technical support from the World Bank, World

Health Organization (WHO) and the Institute of Public Health
of Serbia (22). This national survey involved 7,673 households
(15,563 adults aged 20 years and more), twofold stratified rep-
resentative sample of households in Serbia. Trained interviewers
conducted interviews during September and October 2006. Upon
information about the purpose of the study, 14,522 adult respond-
ents (6,858 men and 7,644 women) consented to participate in the
study and completed questionnaires (response rate 93.2%). The
questions were part of the validated instrument based on standard
questionnaires from similar types of studies (23, 24).

Study Variables

For this study, six social variables, self-rated general health
and mental health assessed with two types of measures were
selected. Six social variables were the following: age (in six
ten-year intervals), gender, place of residence (urban or rural
settlement), marital status, education level (categorized accord-
ing to the International Classification of Education into primary,
secondary and tertiary education), employment status (employed,
unemployed and inactive), and the Wealth Index (25). The Wealth
Index includes variables related to the property excluding income.
A specific procedure, described in detail elsewhere, was applied to
obtain three categories of the Wealth Index — the rich, the middle
class and the poor (25, 26).

Respondents rated own general health as good, average or poor.
Mental health was assessed with the subjective and the objective
measure, both based on respondent reports. The first measure
symbolized the perception of psychological disorders measured by
the five-item version of Mental Health Inventory (MHI-5), which
consists of five questions from the wider version of inventory
of 38 questions that best predict the total score (27, 28). MHI-5
score measures the overall mental health on a scale from “all the
time” (1 point) to “none of the time” (6 points), by answering the
following five questions: “How long during the past 4 weeks™:
“Have you felt so depressed that nothing could cheer you up?”,
“Have you felt calm and peaceful?”, “Have you been so nerv-
ous?”, “Have you felt depressed and sad?”, and “Have you been
happy?” (27). Complete answers to the aforementioned questions
gave 14,186 respondents. Final MHI-5 score was calculated by
adding the scores for each question, and converting the scores into
a scale from 0 to 100, where the score of 0 indicated the worst
mental health, and the score of 100 represented the optimal mental
health. For the purpose of statistical analysis, MHI-5 score was
converted into a binary variable with borderline score 68 (score
MHI-5 < 68 indicates poor mental health and score MHI-5 > 68
good mental health). The second mental health variable was also
binary, showing the presence or absence of a clinical diagnosis of
chronic anxiety or depression in the last 12 months before the in-
terview (14,494 respondents answered completely this question).

Statistical Analyses

In addition to absolute numbers and relative descriptors, we
used Pearson’s chi-square test and propensity score matching
(PSM). The Pearson’s chi-square test tested all statistical dif-
ferences between the rural and urban populations with regard to
social conditions and self-rated health as well as to mental health
(done with SPSS v. 22). By using the ability of the PSM, urban
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and rural populations were “balanced” by social conditions and
self-rated health, upon which two similar groups consisting of
3,569 persons were extracted from the sample (29). PSM was
done by the commonly used method Mahalanobis and propensity
score matching with STATA v. 10.0, and commands psmatch2
without replacement and caliper 0.0001 (30). PSM has elimi-
nated confounding effects of age, gender, family status, educa-
tion level, employment, Wealth Index, and self-rated health in
both the urban and the rural groups of residents. After that, the
difference of the prevalence of MHI-5 < 68 score (poor mental
health) and clinically diagnosed chronic anxiety or depression
was examined in matched rural and urban population groups
with the Pearson’s chi-square test. The rate of missing data for
all variables in our data set was below 2.5%. Missing data were
not replaced or imputed. We used pairwise deletion to handle
missing data. In all analyses, p<0.05 was taken as the minimum
level of significance.

RESULTS

Statistically significant differences were found between the
population in rural and urban settlements in terms of social condi-
tions and self-rated general health (Table 1).

In comparison with urban settlements, rural areas were mainly
inhabited by persons aged over 60 years (p<0.001), male residents
(p=0.001), persons living in marriage or with partner (p<0.001),
and poorly educated (p<0.001). More inactive and unemployed
persons were found in rural than in urban settlements (p<0.001).
Rural and urban settlements differed significantly by the Wealth
Index (p<0.001); for example, more than 65% of the rural popu-
lation was poor whilst more than 56% of urban population was
rich. It was further noted that significantly more rural than urban
residents rated own general health as bad (19.9% vs. 14.5%), while
good health was rated by 42.6% of rural residents vs. 46.8% of
urban residents (p<0.001).

Table 1. Social conditions and self-rated health of respondents before matching, grouped by type of settlement

Variables Total Type of settlement, n (%)
n (%) Urban Rural p
Age years, total 14,522 (100) 7,528 (100) 6,994 (100)
20-29 2,180 (15) 1,194 (15.9) 986 (14.1)
30-39 2,307 (15.9) 1,240 (16.5) 1,067 (15.3)
40-49 2,513 (17.3) 1,356 (18.0) 1,157 (16.5) <0.001
50-59 2,877 (19.8) 1,543 (20.5) 1,334 (19.1)
60-69 2,210 (15.2) 1,114 (14.8) 1,096 (15.7)
70+ 2,435 (16.8) 1,081 (14.4) 1,354 (19.4)
Gender, total 14,522 (100) 7,528 (100) 6,994 (100)
Female 7,664 (52.8) 4,074 (54.1) 3,590 (51.3) 0.001
Male 6,858 (47.2) 3,454 (45.9) 3,404 (48.7)
Marital status, total 14,467 (100) 7,498 (100) 6,969 (100)
Married/with partner 9,914 (68.5) 4,962 (66.2) 4,952 (71.1) <0.001
Single/divorced/widowed 4,553 (31.5) 2,536 (33.8) 2,017 (28.9)
Education level, total 14,522 (100) 7,528 (100) 6,994 (100)
High 1,835 (12.6) 1,443 (19.2) 392 (5.6) <0.001
Middle 6,935 (47.8) 4,114 (54.6) 2,821 (40.3)
Low 5,752 (39.6) 1,971 (26.2) 3,781 (54.1)
Employment status, total 14,505 (100) 7,523 (100) 6,982 (100)
Employed 5,250 (36.2) 3,042 (40.4) 2,208 (31.6) <0001
Unemployed 2,670 (18.4) 1,285 (17.1) 1,385 (19.8)
Inactive 6,585 (45.4) 3,196 (42.5) 3,389 (48.5)
Wealth index, total 14,522 (100) 7,528 (100) 6,994 (100)
Rich 5,165 (35.6) 4,284 (56.9) 881(12.6) <0.001
Middle class 3,010 (20.7) 1,468 (19.5) 1,542 (22.0)
Poor 6,347 (43.7) 1,776 (23.6) 4,571 (65.4)
Self-rated health, total 14,488 (100) 7,508 (100) 6,980 (100)
Bad 2,477 (17.1) 1,090 (14.5) 1,387 (19.9) <0.001
Average 5,519 (38.1) 2,901 (38.6) 2,618 (37.5)
Good 6,492 (44.8) 3,517 (46.8) 2,975 (42.6)
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After matching rural and urban population with the propensity
score, population groups from both settlements that had no statisti-
cally significant differences were extracted with regard to age and
gender structure, marriage and employment status, education and
Wealth Index, and general health self-ratings (Table 2).

Table 3 presents that before matching, the prevalence rates of
both poor mental health and chronic anxiety or depression were
significantly higher (p<0.001) in rural settlements (50.3% and
5.3%) than in urban population (46.7% and 4.5%). The matched
urban and rural populations were significantly different only in
regard to the prevalence of poor mental health measured with
MIH-5 score. Precisely, 47.8% of rural residents vs. 50.9% of
urban residents estimated their mental health as poor (p=0.012).
Percentage of persons with clinical diagnosis of chronic anxiety
or depression in rural and urban settlements was similar, 4.9%
vs. 5% (p=0.822).

DISCUSSION

After matching for social variables and self-rated health,
the prevalence of poor mental health was high, it was present
in almost 50% of the population, but it was lower in rural than
in urban residents of Serbia. This finding is in agreement with
studies which also found that people in rural settlements have
better mental health (31-33), but the results from the literature
are rather inconsistent (34, 35). For example, ESEMeD study (35)
examined differences in mental health between rural and urban
population in six European countries. Although the study found
that in overall sample there was a higher prevalence of mental
disorders in urban population, the opposite was true for France
and Germany.

Several factors can explain the small but significant difference
in the prevalence rate of poor mental health. For instance, recent

Table 2. Social conditions and self-rated health of respondents after matching, grouped by type of settlement

Type of settlement, n (%)
Variables Total, n (%)
Urban Rural p
Age years, total 7,138 (100) 3,569 (100) 3,569 (100)
20-29 1,086 (15.2) 540 (15.1) 546 (15.3)
30-39 1,160 (16.3) 577 (16.2) 583 (16.3)
40-49 1,268 (17.8) 626 (17.5) 642 (18.0) 0.792
50-59 1,421 (19.9) 731(20.5) 690 (19.3)
60-69 1,042 (14.6) 507 (14.2) 535 (15.0)
70+ 1,161 (16.3) 588 (16.5) 573 (16.1)
Gender, total 7,138 (100) 3,569 (100) 3,569 (100)
Female 3,744 (52.5) 1,862 (52.2) 1,882 (52.7) 0.652
Male 3,394 (47.5) 1,707 (47.8) 1,687 (47.3)
Marital status, total 7,138 (100) 3,569 (100) 3,569 (100)
Married/with partner 5,008 (70.2) 2,504 (70.2) 2,504 (70.2) 1.000
Single/divorced/widowed 2,130 (29.8) 1,065 (29.8) 1,065 (29.8)
Education level, total 7,138 (100) 3,569 (100) 3,569 (100)
High 501 (7.0) 241(6.8) 260 (7.3) 0636
Middle 3,629 (50.8) 1,827 (51.2) 1,802 (50.5)
Low 3,008 (42.1) 1,501 (42.1) 1,507 (42.2)
Employment status, total 7,138 (100) 3,569 (100) 3,569 (100)
Employed 2,520 (35.3) 1,242 (34.8) 1,278 (35.8) 0.084
Unemployed 1,419 (19.9) 747 (20.9) 672 (18.8)
Inactive 3,199 (44.8) 1,580 (44.3) 1,619 (45.4)
Wealth index, total 7,138 (100) 3,569 (100) 3,569 (100)
Rich 1,666 (23.3) 833 (23.3) 833 (23.3) 0.997
Middle class 2,169 (30.4) 1,086 (30.4) 1,083 (30.3)
Poor 3,303 (46.3) 1,650 (46.2) 1,653 (46.3)
Self-rated health, total 7,138 (100) 3,569 (100) 3,569 (100)
Bad 1,211 (17.0) 621 (17.4) 590 (16.5) 0.584
Average 2,715 (38.0) 1,357 (38.0) 1,358 (38.0)
Good 3,212 (45.0) 1,591 (44.6) 1,621 (45.4)
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Table 3. Differences in the prevalence of poor mental health and chronic anxiety/depression among residents from urban and
rural settlements, before and after matching with propensity score matching

Residents’ type Five-item Mental Health Inventory (MHI-5) score Clinically diagnosed chronic anxiety/depression

of settlement Total 268 <68 Total Yes No

Total, n (%) 14,186 (100) 7,319 (51.6) 6,867 (48.4) 14,494 (100) 713(4.9) 13,781 (95.1)

| Urban, n (%) 7,371 (100) 3,931 (53.3) 3,440 (46.7) 7,518 (100) 340 (4.5) 7,178 (95.5)

Before matching

Rural, n (%) 6,815 (100) 3,388 (49.7) 3,427 (50.3) 6,976 (100) 373(5.3) 6,603 (94.7)

p* <0.001 <0.001

Total, n (%) 6,972 (100) 3,530 (50.6) 3,442 (49.4) 7,126 (100) 350 (4.9) 6,776 (95.1)
After matching Urban, n (%) 3,513 (100) 1,726 (49.1) 1,787 (50.9) 3,564 (100) 173 (4.9) 3,391(95.1)

Rural, n (%) 3,459 (100) 1,804 (52.2) 1,655 (47.8) 3,562 (100) 177 (5.0) 3,385 (95.0)

p* 0.012 0.822

*p — Pearson’s chi-square, MHI-5 score 268: good mental health; MHI-5 score <68: poor mental health

research has pointed out that job loss, low-income, and failures to
meet the everyday needs related to macroeconomic shocks have
considerable negative effects on population’s health (36, 37).
For decades, urban settlements have recorded influxes of more
educated working-age populations searching for better-paid job
and economic security (12, 14, 19), while it was shown that larger
number of people with work experience of more than 30 years live
in rural (24%) than in urban (12%) areas (16). Therefore, urban
areas had more persons potentially exposed to macroeconomic
failures and related negative effects on mental health. Highest
percentage of persons living in Serbian rural areas was older than
70 years and economically inactive (16).

Moreover, urban populations are nowadays exposed to increas-
ing industrial pollution, in addition to other health determinants
(38). However, rural population may be more vulnerable to eco-
nomic downturns because of their economic specialization and
dependence on the climate factors (e.g. drought and floods) (15).

Lower prevalence rate of poor mental health in rural areas than
in urban areas can be attributed to a beneficial way of life in rural
settlements. Residing in rural environment represents longer stay
in the open air and greater physical activity than in urban areas
(6). Positive effects of time spent in natural environment could be
confirmed by the study from Japan that showed that even allot-
ment gardening improves mental health (39). These results were
also confirmed by meta-analysis (40). Even so, more research is
needed to outline the effects of environmental and behaviour risk
factors and social capital on mental health of the population in
urban and rural settlements.

In our study, after eliminating confounding effects of social
conditions and self-rated health, there was no statistically signifi-
cant difference found in the prevalence of clinically diagnosed
chronic anxiety or depression between urban and rural residents.
Other researchers have noted higher incidence of depression and
suicide in rural than in urban settlements (41). With regard to
estimates for Europe, 5% of the population with chronic anxiety
or depression falls somewhere in between the prevalence of 0.8%
for chronic anxiety (42) and the prevalence of 13.6% for any anxi-
ety disorder (43), and 8.6% for overall depressive disorders (44).

Since PSM eliminated possible confounding effects of de-
scribed social variables and self-rated health, results based on
the matched samples equal to about 49% of the representative
population sample. Nevertheless, study findings might have

been over- or under-estimated due to respondents’ memory or
readiness to outline personal emotions or data. Rural and urban
populations have distinct socio-cultural milieu, which could have
shaped the respondent answers (43). Rural residents are used to
hard work without complaining and leisure. They are also more
likely to hide mental disorders in order to preserve privacy and
independence and avoid stigmatization. In line with that, people
from rural areas are significantly less likely to seek professional
help for mental health disorders than people from urban areas
(45). Furthermore, their level of information about mental health
disorders could be also a barrier to seek professional help on
time. Increased prevention and treatment are needed for almost
half of the Serbian population suffering from poor mental health.
More research about the knowledge and attitudes toward mental
healthcare seeking behaviour and about healthcare utilization and
mental healthcare delivery in both types of settlements in Serbia
can provide more information to better understand the differences
in mental health. The study findings cannot be generalized to
persons under the age of 20 years.

This study is the first one that outlined the prevalence of sub-
jectively assessed poor mental health and clinically diagnosed
chronic anxiety or depression in the Serbian population. Serbia is a
country where rural areas with low population density cover large
parts of the territory (12). It can help in developing programmes
for mental recovery or regeneration in rural settlements. Since
Serbian population is aging and the number of elderly people
will increase in the coming years, not all social inequities and
mental health inequality could be alleviated or prevented. Thus,
it points to the importance of investing in programmes for the
promotion of mental health and prevention of mental disorders.
In conclusion, almost half of the Serbian population suffers from
poor mental health. Mental health was better in rural than in urban
areas. Based on the current research, mental health remediation
should be priority in the environment and health domain of local
communities as well. Moreover, the future research on national
level should include comprehensive mental health and its further
monitoring and assessment.
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