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Abstract 
 
Background/Aim. Depression is the most prevalent 
mental disorder which affects approximately 7% of the 
world’s older population. This study aimed at examining 
the prevalence of depression among older adults and its 
relations to chronic illnesses. Methods. Study was con-
ducted within the National Health Survey of the Serbian 
population in 2013. The questionnaires used as instru-
ments in this study were created in accordance with the 
questionnaires of the European Health Interview Survey – 
Second Wave. The Patient Health Questionnaire-8 (PHQ-
8) was used to evaluate the presence of depressive symp-
toms. The relations between depression symptoms (a de-
pendent variable) and a set of independent variables were 
examined with univariate and multivariate logistic regres-
sion analyses. Results. The study showed that there was a 
10.0% prevalence of depression within this population 
with statistically significant differences between the gen-
ders – 12.6% of women and 6.5% of men. The multivari-
ate analysis revealed that multimorbidity [odds ratio (OR) 
= 1.89], chronic pain (OR = 2.35) and self-evaluations of 
poor health (OR = 8.37) were strongly associated to de-
pression. In terms of individual chronic illnesses, the study 
showed that strokes double the odds of developing de-
pression (OR = 1.82) while the deformities of lower spine 
increased this odds by 27%. Conclusion. Depression is 
very frequent in older persons who suffer from chronic 
diseases and medical conditions. It is crucial to enable ad-
equate screening in primary healthcare institutions in order 
to diagnose depression in its early stages and start its 
treatment as soon as possible. 
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Apstrakt 
 
Uvod/Cilj. Depresija je najčešci mentalni poremećaj 
koji pogađa oko 7% starije svetske populacije. Cilj 
ovog istraživanja bio je utvrđivanje prevalencije 
depresije u starijoj populaciji i njene povezanosti sa 
hroničnim oboljenjima. Metode. Istraživanje je 
sprovedeno u okviru nacionalne studije “Istraživanje 
zdravlja stanovništva Srbije” 2013. godine. Kao istru-
ment istraživanja korisćeni su upitnici kreirani u 
skladu sa upitnicima Evropskog istraživanja zdravlja – 
drugi talas. Za procenu prisustva simptoma depresije 
korišćen je the Patient Health Questionnaire-8 (PHQ-8). 
Povezanost prisustva depresivnih simptoma (zavisna 
varijabla) i skupa nezavisnih varijabli ispitana je univa-
rijantnom i multivarijantnom logističkom regresijom. 
Rezultati. Rezultati ukazuju na stopu prevalencije 
depresije od 10,0% sa statistički značajnim razlikama 
među polovima – 12,6% kod žena i 6,5% kod muška-
raca. Multivarijantna analiza je pokazala da postoje 
jake veze između depresije i multimorbiditeta [odds ra-
tio (OR) = 1.89], hroničnog bola (OR = 2,35) i samo-
procena lošeg zdravlja (OR = 8,37). Što se tiče pojedi-
načnih oboljenja, studija je pokazala da moždani udari 
dvostruko povećavaju šanse za pojavu depresije (OR = 
1,82), dok prisustvo deformiteta donje kičme te šanse 
povećava za 27%. Zaključak. Depresija je veoma čes-
ta kod starijih osoba koje pate od hroničnih bolesti i 
stanja. Кljučno je omogućiti adekvatan skrining u 
ustanovama primarne zdravstvene zaštite kako bi se 
depresija dijagnostikovala u ranoj fazi i što pre zapo-
čelo njeno lečenje. 
 
Ključne reči: 
depresija; hronična bolest; komorbiditet; stare 
osobe; prevalenca; srbija. 
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Introduction 

The world’s population has been ageing rapidly 1. 
Simultaneously, mental health problems in elderly 
populations have become an important public health 
issue 2, 3. According to the World Health Organization 
(WHO) report, approximately 15% of adults aged 60 and 
over suffer from some mental disorder 4. Depression is the 
most prevalent among them. It affects approximately 7% of 
the global older population and has severe physical, 
psychological and social impacts on individuals, their 
families and entire societies 5. 

Depressive symptoms among the elderly are generally 
associated with several adverse health outcomes – they 
decrease functional ability and life quality, worsen the 
outcomes of other medical illnesses and increase the risks of 
mortality and suicide 6–10. Depressive episodes had been 
present in about 80% of those aged 74 and over who 
committed suicide 11. Furthermore, depression substantially 
increases health care costs due to higher health care needs 
and improper health behavior 3, 6, 12. Depression with older 
adults requires special attention since it is commonly under-
recognised and undertreated 7. It is inadequately dealt with 
predominantly because it is generally considered as a natural 
phenomenon in aging 13, 14. Previous studies have shown that 
a half of the depression cases commonly remains 
undiagnosed 2. 

Depression in late life can result from a complex 
interaction of biological, physical, psychosocial and social 
factors 3, 15. Studies have shown that chronic diseases are one 
of the leading factors for developing depression 16, 17. 
Depression is two times more common in patients with 
chronic diseases than in general population, whereas risks of 
suffering from depression increase with the number of 
chronic diseases a patient has 5. Even though any chronic 
medical condition can result in depressive symptoms, there 
are certain medical diagnoses that are more likely to lead to 
depression, e.g. coronary heart disease, diabetes, stroke, 
cancer, rheumatoid arthritis and hypertension 18, 19. It is well 
known that depression which appears as comorbidity to 
chronic diseases can affect mortality rates, clinical outcomes, 
adherence to prescribed therapy and treatments and 
functional abilities to perform daily tasks 2, 14. 

The relations between depression in the elderly 
population and their chronic diseases, on one hand, and their 
subjectively evaluated medical conditions, on the other hand, 
have not been fully explored in Serbia. Therefore, this study 
aimed at examining the depression prevalence in older adults 
and its potential links to chronic diseases on a large and 
representative sample of the Serbian old population. 

Methods 

Study population and sample 

This epidemiological population-based study was 
conducted as a part of the 2013 National Health Survey initiated 
and carried out by the Ministry of Health of the Republic of 

Serbia. The survey was conducted from 7th October to 30th 
December, 2013. The ethics approvals were granted by the 
Institute of Public Health of Serbia “Dr Milan Jovanovic Batut”. 
The written informed consents were obtained from all the 
individuals who participated in this study. 

The study was conducted in accordance with the 
methodology and instruments of the European Health 
Interview Survey – Second Wave (EHIS wave 2). The target 
population of the National Health Survey were the 
individuals aged 15 and over who lived in private 
households. The survey excluded persons who lived in 
collective households or institutions (e.g. foster homes, 
social and gerontology institutions, prisons, psychiatric 
facilities, etc.). In order to obtain a reliable assessment of a 
large number of factors for the population health at the 
national level, as well as in four geographic areas 
(Vojvodina, Belgrade, Šumadija and Western Serbia, 
Southern and Eastern Serbia) and in different settlement 
types separately, the National Health Survey used a stratified 
two-stage sample. The units of the first sampling stage 
included 670 census enumeration areas defined in the 2011 
Population Census. The units of the second sampling stage 
were randomly selected households. The study included 
6,500 randomly selected households (3,909 from urban and 
2,591 from other areas). The response rate was 94.1%. 
Finally, 13,756 respondents (aged 15 and over) successfully 
completed the survey. 

The target population for this particular analysis were 
the individuals aged 65 and over who lived in private 
households in Serbia at the time of the data collection. The 
number of participants who fulfilled this age criterion was 
3,540. The final sample of this study thus comprised of 3,540 
elderly adults. 

Instruments 

The questionnaires used as instruments in this study 
were created in accordance with the questionnaires of the 
EHIS wave 2 which had been created based on 
internationally accepted and defined criteria. They are 
adapted here to the particularities of the Serbian context. 

Depression was selected as a dependent variable. It was 
evaluated with the Patient Health Questionnaire-8 (PHQ-8) 20 
that was incorporated in a „face-to-face” questionnaire for 
respondents aged 15 and over. The respondents were asked 
to evaluate how often they had been bothered by any of the 
given mental problems during the previous two weeks. Their 
responses were marked as 0 (“not at all”), 1 (“for a few 
days”), 2 (“more than seven days” and 3 (“almost every 
day”). After summing up the points for every answer, we 
obtained the scores ranging from 0 to 24 points. The values 
within the range 0–4 indicated that there were no symptoms 
of depression. The values from 5–9 were taken as a proof of 
mild depression (subsyndrome depression) and the range 
from 10 to 24 as a high probability of a depressive episode. 
Depressive episodes (i.e. depression) were further classified 
as: moderate (10–14 points), moderately severe (15–19 
points) and severe (20–24 points). 
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The evaluations of the medical conditions included: 1) 
self-evaluations of medical states; 2) the presence of a long-
term disease or a medical condition (where a long-term 
disease refers to an illness and a medical condition that had 
lasted or was expected to last for at least 6 months), and 3) 
the presence and intensity of bodily pain during the month 
preceding the time of the data collection and its influence on 
performing usual activities and tasks.  

The study included 17 different chronic diseases or 
medical conditions reported by the participants in the last 
12 months: 1) Asthma (J45), Status asthmaticus(J46); 2) 
Chronic bronchitis, chronic obstructive pulmonary disease, 
emphysema (J40-J44), and Chronic lower respiratory 
diseases excluding asthma but including chronic asthmatic 
bronchitis (J47); 3) Myocardial infarction (heart attack) or 
chronic consequences of myocardial infarction [I21 (Acute 
myocardial infarction – AMI)], I22 (Subsequent 
myocardial infarction), I23 (Certain current complications 
following AMI), (consequences of former MI included 
partly also under I25)); 4) Coronary heart disease or angina 
pectoris (I20-I25); 5) High blood pressure [I10-I13 and I15 
(Hypertensive diseases)]; 6) Stroke [I60-I69 
(Cerebrovascular diseases)]; 7) Arthrosis (M15-M19, 
arthritis excluded); 8) Low back disorder or other chronic 
back defect [No specific ICD-10 codes can be used but the 
condition is included under some M40-M54 (Dorsopathies) 
diagnosis (excluding M45-Ankylosing spondylitis and M50 
– Cervical disc disorders)]; 9) Neck disorder or other 
chronic neck defect [No specific ICD-10 codes can be used 
but the condition is included under some M40-M54 
(Dorsopathies) diagnosis (excluding M45 – Ankylosing 
spondylitis and M51 – Other intervertebral disc disorders)]; 
10) Diabetes [E10-E14 (Diabetes mellitus)]; 11) 
Depression [F31-F39 (Mood (affective) disorders 
excluding F30 – Manic episode; F41.2 (Mixed anxiety and 
depressive disorder), F53.0 (Mild mental and behavioural 
disorders associated with the puerperium, not elsewhere 
classified)]; 12) Malignant diseases; 13) Increased fats in 
the blood serum; 14) Allergy, such as rhinitis, hay fever, 
eye inflammation, dermatitis, food allergy or other allergy 
(allergic asthma excluded) [J30 (Vasomotor and allergic 
rhinitis), L20-L30 (Dermatitis and eczema excluding L21 – 
Seborrhoeic dermatitis), and other allergies irrespective of 
the origin]; 15) Cirrhosis of the liver [K70 (Alcoholic liver 
disease), as secondary to other diseases (K71.7 – Toxic 
liver disease with fibrosis and cirrhosis of liver), part of 

K74 (Fibrosis and cirrhosis of liver); K76.1 (Chronic 
passive congestion of liver)]; 16) Urinary incontinence, 
problems in controlling the bladder [R32 (Unspecified 
urinary incontinence); N39.3 (Stress incontinence); N39.4 
(Other specified urinary incontinence)]; 17) Kidney 
problems [Chronic conditions under N00- N08 (Glomerular 
diseases), N10-N16 (Renal tubulointerstitial diseases) and 
N17- N19 (Renal failure), N25-N29 (Other disorders of 
kidney and ureter)]. 

Multimorbidity, i.e. a simultaneous presence of two or 
more chronic diseases/conditions in one person, was also 
taken into consideration. 

Statistical analysis 

All the data of interest obtained through the above 
described methods were analyzed by adequate statistical 
tools. The proportions between different population groups 
were compared with the Chi-square (χ2) test. The results with 
probabilities lower than 5% are considered as statistically 
significant. The relations between a dependent variable 
(depressive symptoms) and a set of independent variables 
were examined by univariate and multivariate logistic 
regressions. The unadjusted odds ratios (ORs) with their 
corresponding 95% confidence intervals (CIs) were also 
obtained. All statistical calculations were performed with a 
commercial, standard software package SPSS, version 18.0. 
[The Statistical Package for Social Sciences software (SPSS 
Inc, version 18.0, Chicago, IL)]. 

Results 

The sample included 1,528 men and 2,012 women 
whose mean age was 73.9 years [standard deviation 
(SD) = 6.3 years]. Based on PHQ-8 scores, the depression 
prevalence was 10.0%. There were statistically significant 
differences between women (12.6%) and men (6.5%) (χ² = 
95.534, р < 0.001). Mild depressive symptoms (sub-
syndrome depression) were present in every fifth female 
(21.2%) and every eighth male subject (12.7%). More than a 
half of the depressive episodes were mild (57.9%). 
Moderately severe depression episodes were recorded in 
26.3% and severe depressive episodes in 15.8% of the cases. 
There were no statistically significant gender differences   
with respect to the severity of depression (χ² = 0.293, р = 
0.864) (Table 1). 

Table 1  
The gender prevalence of depression in the population aged 65 and over 

PHQ-8 score (range)        Total Males Females      p n % n % n % 
0–4 (non-depressive) 2,656 72.5 1,235 80.8 1,330 66.1  
5–9 (mildly depressive) 621 17.5 194 12.7 427 21.2 < 0.001 
10–24 (depressive episodes) 354 10.0 99 6.5 255 12.7  
10–14 (moderate) 205 5.8 56 3.7 149 7.4  
15–19 (moderately severe) 93 2.6 28 1.8 65 3.2 0.864 
20–24 (severe) 56 1.6 15 1.0 41 2.1  
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The mean PHQ-8 depression score for the elderly in 
Serbia was estimated at 3.6 ± 4.6. The difference between 
women and men was statistically significant (t = -10.763, p < 
0.001). The mean depression score for females amounted to 
4.2 ± 4.9 and for males it was 2.6 ± 4.1 points. 

88.9% of the participants claimed to suffer from the 
investigated chronic diseases and medical conditions. 19% of 
them reported just one diagnosis while 69.9% reported two 
or more chronic health issues (multimorbidity). The most 
prevalent diseases were: increased blood pressure (65.8%), 
lower back and neck deformities or other chronic back 
conditions (35.2%), coronary heart disease and angina 
pectoris (28.8%), arthrosis (24%) and increased blood fats 
(22%). Malignant diseases were the least frequent among 
those suffering from depression (2.7%). 

The prevalence of depression was significantly higher 
in respondents with multimorbidity (13.4%) in comparison to 
individuals without chronic diseases and medical conditions 
(27.1%). There were statistically significant differences in 
the likelihood of depression co-occurring with the given 
diagnoses. Depressive episodes appeared with every third 
person who had had a stroke (30.1%), and almost every fifth 
individual who had suffered from urinary incontinence 
(21.4%), myocardial infarction (20.0%) or arthrosis (18.6%). 
The distributions of depression with respect to chronic 
diseases and medical conditions in the Serbian elderly 
population are given in Table 2. 

There were wide discrepancies among the results 
obtained through PHQ-8 and patients’ claims. Namely, only 

33.0% of respondents suffering from mild depression 
(according to PHQ-8) reported depressive symptoms. In 
other words, among those who claimed not to suffer from 
depression, 211 (6.8%) were evaluated as depressed by 
PHQ-8 instrument. 

The univariate logistic regression analysis showed that 
depression was more likely to occur with any analyzed 
chronic disease than without them. Those differences proved 
to be statistically significant in each particular case. The 
respondents with two or more chronic medical conditions 
were five times more likely to undergo depressive episodes 
(OR = 5.63). Depressive symptoms were most likely to 
develop in those who had suffered from: a stroke (OR = 
3.64), arthrosis (OR = 3.01), lower back deformities (OR = 
2.94) neck deformities (OR = 2.85) and urinary incontinence 
(OR = 2.51). Chronic bodily pain made it five times more 
likely for an individual to suffer a depressive episode (OR = 
5.37). Self-evaluations of poor medical conditions proved to 
be a strong indicator of depression. Namely, individuals who 
evaluated their health status as bad were 17 times more likely 
to be depressed with respect to those who evaluated it as 
good (OR = 17.99). 

The multivariate analysis showed that multimorbidity 
(OR = 1.89), chronic bodily pain (OR = 2.35) and negative 
health self-evaluations (OR = 8.37) were strongly associated 
with depression. When it comes to individual diseases, we 
must note that strokes doubled the chances for suffering from 
depression (OR = 1.82) while lower spine deformities 
increased those chances by 27% (Table 3). 

 
Table 2 

Depressive symptoms and chronic diseases/conditions (number of diseases) 

 Disease/condition Non-depressive Mildly 
depressive 

Depressive 
episodes p 

n % n % n % 
No chronic diseases 390 93.3 20 4.8 8 1.9 

< 0.001 One chronic disease 601 89.7 51 7.6 18 2.7 
Two or more chronic diseases 1574 64.2 550 22.4 328 13.4 
Asthma 145 60.2 55 22.8 41 17.0 < 0.001 
Chronic bronchitis/chronic  
obstructive pulmonary  
disease 

166 56.1 83 28.0 47 15.8 < 0.001 

Myocardial infarction 140 55.1 63 24.8 51 20.0 < 0.001 
Coronary disease or angina pectoris 614 60.7 249 24.6 149 14.8 < 0.001 
Hypertension 1576 68.4 458 19.9 270 11.7 < 0.001 
Stroke 85 44.0 50 25.9 58 30.1 < 0.001 
Arthrosis 459 54.4 227 26.9 158 18.6 < 0.001 
Lower back deformities 722 58.2 313 25.2 205 16.6 < 0.001 
Neck deformities 428 54.8 212 27.1 141 18.0 < 0.001 
Diabetes 418 65.4 146 22.8 75 11.8 < 0.001 
Malignant diseases 59 60.8 25 25.8 13 13.4 < 0.001 
Increased blood fats 491 65.4 172 22.9 88 11.8 < 0.001 
Depression 115 30.3 125 33.0 139 36.7 < 0.001 
Allergy 203 61.7 81 24.6 45 1 < 0.001 
Cirrhosis of the liver  
Urinary incontinence 
Kidney problems 

8  
244 
228 

57.1 
56.2 
56.6 

5 
101 
104 

35.7 
22.4 
25.8 

1 
100 
71 

7.1 
21.4 
17.6 

0.202 
< 0.001 
< 0.001 
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Discussion 

The WHO has estimated that the total depression 
prevalence rate among older adults in the world varies from 
10–20% 21. The rate among the Serbian elderly population, 
as found in this study, was 10.0%. Similar values (10.3%) 
were reported in a meta-analysis of 84 independent 
studies which reported the rate variations ranging from 
4.7–16.0% 22. However, some countries documented 
considerably higher rates of depression prevalence among 
elderly population. The community-based studies conducted 
in India reported the variations within the 13–25% range 21. 
The meta-analysis for the older Chinese calculated this rate 
as 23.6% 23. In Brasil, nearly 30% of the elderly people 
suffered from depression 24. The studies carried out in 
America recorded the depression prevalence rates ranging 
from 15% to 19% 25. The findings of the studies indicated 
that mean depression prevalence rates in elderly population 
are similar in Asia, Europe and America, but significantly 
lower in Australia 22. About 8% of older Australians are 
currently experiencing depressive symptoms 26. These huge 
variations in depression prevalence among older adults may 
result from the differences in methodological approaches to 
data collection, from the use of different scales for geriatric 
depression, as well as from the socio-demographic and 
cultural variations 2. They may also arise from the existent 
regional and racial differences between the countries 27. 

It was shown in our study that older women were 
more likely to suffer from depression than men. This 
finding is in accordance with the results of the previous 
studies in the field 2, 28, 29. Quite contrary, Baiyewu et al. 27 
found no differences between the opposite sexes. Higher 

likelihood for developing depression in an older age in 
female population may be attributed to numerous factors 
(i.e. genetic, biological and psychological factors), as well 
as to different social roles of the two genders and the more 
unfavorable social positions of females 24. These findings 
may also follow from the fact that, due to their longer life 
expectancy, women are generally more exposed to medical 
problems and undesirable events which all may contribute 
to depression 7. 

Population studies have indicated that depression is a 
disorder of high comorbidity. They have also emphasized the 
strong links between chronic diseases and depressive 
symptoms in elderly population 5. Chronic medical 
conditions may trigger depression or worsen its symptoms, 
but depression may also precede chronic diseases and 
deteriorate their outcomes 30. This study showed that 
depression was higher in respondents with multimorbidity. 
Even though the studies have shown that the relations 
between chronic diseases and depressive symptoms vary 
among different chronic diseases, the number of chronic 
diseases is more strongly related to depression than any 
specific individual diagnosis 17. The studies have shown that 
depression prevalence increases with the number of chronic 
diseases 31. The WHO research carried out in 60 countries 
documented the depression prevalence of 23% in individuals 
with two or more chronic medical conditions and depression 
prevalence of 3.2% in healthy population 32.  

The Netherlands Study of Depression in Old Persons 
(NESDO) found that the presence of cardiovascular, 
musculoskeletal and somatic diseases was strongly 
associated with depressive disorder during the two-year 
monitoring of the patients 33. With each additional chronic 

Table 3 
Odds ratios (OR) and 95% confidence intervals (CI) for the depression  

depending health characteristics 

Disease Univariate analysis Multivariate analysis 
OR  (95% CI) p OR  (95% CI) p 

Asthma 1.83 (1.39–2.40) < 0.001 0.85 (0.60–1.21) 0.368 
Chronic bronchitis/chronic 
obstructive pulmonary disease 2.23 (1.75–2.85) < 0.001 1.26 (0.92–1.72) 0.151 

Myocardial infarction 2.29 (1.77–2.97) < 0.001 1.02 (0.75–1.39) 0.908 
Coronary disease or angina 
pectoris 2.22 (1.89–2.60) < 0.001 1.07 (0.88–1.30) 0.497 

Hypertension 1.92 (1.62–2.26) < 0.001 1.06 (0.85–1.32) 0.600 
Stroke 3.64 (2.72–4.89) < 0.001 1.82 (1.29–2.58) < 0.001 
Arthrosis 3.01 (2.55–3.54) < 0.001 1.28 (1.04–1.57) 0.190 
Lower back deformities 2.94 (2.52–3.43) < 0.001 1.27 (1.02–1.59) 0.034 
Neck deformities 2.85 (2.42–3.38) < 0.001 1.22 (0.97–1.55) 0.094 
Diabetes 1.53 (1.27–1.83) < 0.001 0.96 (0.77–1.20) 0.727 
Malignant diseases 
Allergy 

1.73 (1.15–2.62) 
1.73 (1.37–2.19) 

< 0.05 
< 0.001 

0.96 (0.60–1.52) 
1.08 (0.82–1.44) 

0.851 
0.585 

Cirrhosis of the liver 
Urinary incontinence 
Kidney problems 
Multimorbidity 

1.98 (0.69–5.73) 
2.51 (2.05–3.08) 
2.26 (1.83–2.79) 
5.63 (4.51–7.05) 

0.206 
< 0.001 
< 0.001 
< 0.001 

1.37 (0.41–4.56) 
1.38 (1.08–1.77) 
1.15 (0.89–1.49) 
1.89 (1.38–2.57) 

0.605 
< 0.05 
0.294 

< 0.001 
The presence of  moderate, 
severe or very severe bodily pain 5.37 (4.46–6.46) < 0.001 2.35 (1.88–2.93) < 0.001 

Self-evaluation of poor medical 
condition 17.99 (13.01–24.89) < 0.001 8.37 (5.79–12.08) < 0.001 
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somatic disease, the chances of developing moderate and 
severe chronic depression increased by 92% 34. 

The study conducted in the U.S. showed that people 
with chronic diseases were three times more likely to 
experience depressive episodes with respect to a control 
group. Three times higher depression rates were also 
recorded in patients with terminal-stage kidney insufficiency, 
chronic obstructive pulmonary disease and cerebrovascular 
diseases. Twice as high depression rates were detected in 
patients suffering from coronary diseases, hypertension and 
diabetes 35. The evaluations of depression prevalence in 
patients with chronic diseases like coronary heart disease, 
diabetes and previous strokes ranged from 15% to 25%, 
depending on the screening method 36. 

Cardiovascular diseases frequently coexist with 
psychiatric disorders, but they can also develop as a 
complication of psychiatric problems and vice versa. In 
almost a half of the patients with cardiovascular diseases, 
there were depressive episodes which were getting worse as 
the disease was progressing and which eventually increased 
the risk of deadly outcomes by two to three times 37. 

Some studies have shown that depression co-occurring 
with coronary arterial disease is a factor of high risk for 
this disease; besides, numerous studies have determined the 
depression prevalence of 18% after an acute myocardial 
infarction 38. The other study showed that about 25% of the 
individuals developed severe depression after myocardial 
infarction while an additional 25% of them ended up with 
mild depression. During 4-month period following an acute 
myocardial infarction, fatal outcomes were almost four 
times more likely in depressed than in non-depressed 
patients 39.  

According to Jiang 40, almost 25% of the patients who 
had had a stroke developed clinical depression during the 
same year. Ozaki et al. 38 confirmed these results by proving 

that depression appeared in 19–23% stroke survivors and by 
concluding that depression increased the risk of strokes in 
the time interval ranging from 10 to 15 years ahead. The 
depression prevalence in patients suffering from diabetes 
ranged from 11% to 31% with diabetes doubling the risks for 
developing depression. 

Finally, it must be noted that depressive symptoms may 
follow almost all chronic diseases. Their existence can 
contribute to poorer adherence to prescribed treatments, 
lifestyle deterioration and increased morbidity and 
mortality 38. 

This study has certain limitations. The study had a 
cross-sectional design so causal relations between depression 
and chronic diseases are not strong and clear. Secondly, one 
may argue that PHQ-8 is not a clinical tool for diagnosing 
depression. Thus, depression may not be accepted as a 
definite diagnosis. However, this instrument is most 
commonly used in evaluating depression prevalence in 
general population and we decided to follow this widespread 
practice. We also relied on comorbidities that were reported 
by participants without being able to check the real 
morbidity prevalence from their medical records. 

Conclusion 

Depression is very frequent in older persons who suffer 
from chronic diseases and medical conditions. It is crucial to 
enable adequate screening in primary healthcare institutions 
in order to diagnose depression in its early stages and start its 
treatment as soon as possible. The key factors for reducing 
more severe outcomes of depressive disorders for 
individuals, their families and larger communities include: 
the proper identification of risk factors for developing 
depression in older population, an early diagnosis, a timely 
and efficient treatment and a proper depression management. 

 

R E F E R E N C E S

1. Mohebbi M, Agustini B, Woods RL, McNeil JJ, Nelson MR, Shah 
RC, et al. Prevalence of depressive symptoms and its associated 
factors among healthy community-dwelling older adults living 
in Australia and the United States. Int J Geriatr Psychiatry 
2019; 34(8): 1208‒16. 

2. El-Gilany AH, Elkhawaga GO, Sarraf BB. Depression and 
its associated factors among the elderly: A community-
based study in Egypt. Arch Gerontol Geriatr 2018; 77: 
103‒7.  

3. Dao ATM, Nguyen VT, Nguyen HV, Nguyen LTK. Factors As-
sociated with Depression among the Elderly Living in Urban 
Vietnam. Biomed Res Int 2018; 2018: 2370284.  

4. WHO. Mental health of older adults. 2017 December [cited 
2019 Jun 12]. Available from: https://www.who.int/news-
room/fact-sheets/detail/mental-health-of-older-adults 

5. Pruchno RA, Wilson-Genderson M, Heid AR. Multiple Chronic 
Condition Combinations and Depression in Community-
Dwelling Older Adults. J Gerontol A Biol Sci Med Sci 2016; 
71(7): 910‒5.  

6. Wright PP, Thorpe CW. Triple Threat among the Elderly: De-
pression, Suicide Risk, and Handguns. J Emerg Nurs 2016; 
42(1): 14‒8.  

7. Aly HY, Hamed AF, Mohammed NA. Depression among the el-
derly population in Sohag governorate. Saudi Med J 2018; 
39(2): 185‒90.  

8. Alamri SH, Bari AI, Ali AT. Depression and associated factors 
in the hospitalized elderly: a cross-sectional study in a Saudi 
teaching hospital. Ann Saudi Med 2017; 37(2): 122‒9.  

9. Li N, Chen G, Zeng P, Pang J, Gong H, Han Y, et al. Prevalence 
of depression and its associated factors among Chinese elderly 
people: A comparison study between community-based popu-
lation and hospitalized population. Psychiatry Res 2016; 243: 
87‒91.  

10. Ni Y, Tein JY, Zhang M, Yang Y, Wu G. Changes in depression 
among older adults in China: A latent transition analysis. J Af-
fect Disord 2017; 209: 3‒9.  

11. Alexopoulos SG. Depression in the elderly. Lancet 2005; 
365(9475): 1961–70. 

12. Buvneshkumar M, John KR, Logaraj M. A study on prevalence of 
depression and associated risk factors among the elderly in a 
rural block of Tamil Nadu. Indian J Public Health 2018; 62(2): 
89‒94.  

13. Laksham KB, Selvaraj R, Kameshvell C. Depression and its de-
terminants among the elderly in selected villages of Puducher-

https://www.who.int/news-room/fact-sheets/detail/mental-health-of-older-adults
https://www.who.int/news-room/fact-sheets/detail/mental-health-of-older-adults


Page 510 VOJNOSANITETSKI PREGLED Vol. 78, No 5 

Gajović G, et al. Vojnosanit Pregl 2021; 78(5): 504–510. 

ry - A community-based cross-sectional study. J Family Med 
Prim Care 2019; 8(1): 141‒4. 

14. Patra P, Alikari V, Fradelos EC, Sachlas A, Kourakos M, Rojas Gil 
AP, et al. Assessment of Depression in Elderly. Is Perceived 
Social Support Related? A Nursing Home Study: Depression 
and Social Support in Elderly. Adv Exp Med Biol 2017; 987: 
139‒50.  

15. Behera P, Sharan P, Mishra AK, Nongkynrih B, Kant S, Gupta SK. 
Prevalence and determinants of depression among elderly per-
sons in a rural community from northern India. Natl Med J 
India 2016; 29(3): 129‒35. 

16. Zhang H, Gao T, Gao J, Kong Y, Hu Y, Wang R, Mei S. A com-
parative study of negative life events and depressive symptoms 
among healthy older adults and older adults with chronic dis-
ease. Int J Soc Psychiatry 2017; 63(8): 699‒707.  

17. Han J. Chronic Illnesses and Depressive Symptoms among 
Older People: Functional Limitations as a Mediator and Self-
Perceptions of Aging as a Moderator. J Aging Health 2018; 
30(8): 1188‒204.  

18. Jani BD, Purves D, Barry S, Cavanagh J, McLean G, Mair FS. 
Challenges and implications of routine depression screening 
for depression in chronic disease and multimorbidity: a cross 
sectional study. PLoS One 2013; 8(9): e74610. 

19. Ahn S, Kim S, Zhang H. Changes in Depressive Symptoms 
among Older Adults with Multiple Chronic Conditions: Role 
of Positive and Negative Social Support. Int J Environ Res 
Public Health 2017; 14(1): pii: E16. 

20. Kroenke K, Strine TW, Spritzer RL, Williams JB, Berry JT, Mokdad 
AH. The PHQ-8 as a measure of current depression in the 
general population. J Affect Disord. 2009; 114(1‒3): 163‒73. 

21. Rangaswamy SM. World Health Report: Mental health: New 
Understanding New Hope. Geneva, Switzerland: The World 
Health Organization; 2001. 

22. Barua A, Ghosh M.K, Kar N, Basilio MA. Prevalence of depres-
sive disorders in the elderly. Ann Saudi Med 2011; 31(6): 620–
4. 

23. Li D, Zhang DJ, Shao JJ, Qi XD, Tian L. A meta-analysis of the 
prevalence of depressive symptoms in Chinese older adults. 
Arch Gerontol Geriatr 2014; 58(1): 1–9. 

24. Nogueira EL, Rubin LL, Giacobbo Sde S, Gomes I, Cataldo Neto A. 
Screening for depressive symptoms in older adults in the 
Family Health Strategy, Porto Alegre, Brazil. Rev Saude Publi-
ca 2014; 48(3): 368‒77. 

25. Cahoon CG. Depression in Older Adults. Am J Nurs 2012; 
112(11): 22–30. 

26. Pirkis J, Pfaff J, Williamson M, Tyson O, Stocks N, Goldney R, et al. 
The community prevalence of depression in older Australians. 
J Affect Disord 2009; 115(1‒2): 54‒61.  

27. Baiyewu O, Yusuf AJ, Ogundele A. Depression in elderly people 
living in rural Nigeria and its association with perceived health, 
poverty, and social network. Int Psychogeriatr 2015; 27(12): 
2009‒15.  

28. He G, Xie JF, Zhou JD, Zhong ZQ, Qin CX, Ding SQ. Depres-
sion in left-behind elderly in rural China: Prevalence and asso-
ciated factors. Geriatr Gerontol Int 2016; 16(5): 638-43.  

29. Sendra-Gutiérrez JM, Asensio-Moreno I, Vargas-Aragón ML. Char-
acteristics and factors associated with depression in the elderly 
in Spain from a gender perspective. Actas Esp Psiquiatr 2017; 
45(5): 185‒200. 

30. National Collaborating Centre for Mental Health. Depression in 
adults with a chronic physical health problem. Treatment and 
management. NICE Clinical Guidelines, No. 91. Leicester: 
British Psychological Society; 2010.  

31. Gunn JM, Ayton DR, Densley K, Pallant JF, Chondros P, Herrman 
HE, et al. The association between chronic illness, multimor-
bidity and depressive symptoms in an Australian primary care 
cohort. Soc Psychiatry Psychiatr Epidemiol. 2012; 47(2): 
175‒84.  

32. Moussavi S, Chatterji S, Verdes E, Tandon A, Patel V, Ustun B. 
Depression, chronic diseases, and decrements in health: results 
from the World Health Surveys. Lancet 2007; 370(9590): 
851‒8.  

33. Comijs HC, Nieuwesteeg J, Kok R, van Marwijk HW, van der Mast 
RC, Naarding P, et al. The two-year course of late-life depres-
sion; results from the Netherlands study of depression in older 
persons. BMC Psychiatry 2015; 15:20. 

34. Hegeman JM, van Fenema EM, Comijs HC, Kok RM, van der Mast 
RC, de Waal MWM. Effect of chronic somatic diseases on the 
course of late-life depression. Int J Geriatr Psychiatry. 2017; 
32(7): 779‒87.  

35. Egede LE. Major depression in individuals with chronic medi-
cal disorders. Prevalence, and correlates and association of 
health resource utilization, lost productivity and functional dis-
ability. Gen Hosp Psychiatry 2007; 29(5): 409‒16. 

36. Jani BD, Purves D, Barry S, Cavanagh J, McLean G, Mair FS. 
Challenges and implications of routine depression screening 
for depression in chronic disease and multimorbidity: a cross 
sectional study. PLoS One 2013; 8(9): e74610.  

37. Fan H, Yu W, Zhang Q, Cao H, Li J, Wang J, et al. Depression 
after heart failure and risk of cardiovascular and all cause mor-
tality: a meta-analysis. Prev Med 2014; 63: 36‒42.  

38. Ozaki Y, Sposito AP, Bueno DR, Guariento ME. Depression and 
chronic diseases in the elderly. Rev Soc Bras Clin Med 2015; 
13(2): 149‒53. 

39. Romanelli J, Fauerbach J, Buch D, Ziegelstein R. The significance of 
depression in older patients after myocardial infarction. J Am 
Geriatr Soc 2002; 50(5): 817–22. 

40. Jiang W. Depression and Cardiovascular Disorders in the El-
derly. Psychiatr Clin North Am 2018; 41(1): 29‒37. 

 
Received on December 10, 2018  

Revised on February 1, 2019 
Accepted February 21, 2019 

Online First March, 2019
 


