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ABSTRACT

Objective: Many social, economic, and demographic factors that affect the general health status also affect the mental health. The aim of the study is to estimate 
the effects of comorbidity and unemployment on mental disorders prevalence from the county’s perspective.

Methods: In the analysis, the effects of comorbidity and unemployment on mental disorders prevalence were investigated using a panel regression model. Static 
panel regression analysis was used for 23 middle-income countries for the period from 1990 to 2017 years.

Results: First, the coefficient of unemployment is positive and statistically significant at 1% level. Second, the coefficient of the comorbidity, which is an explanatory 
variable in the model, is positive and statistically significant at the level of 1%. These findings indicate that both increase in unemployment and comorbidity posi-
tively affect mental disorders prevalence in the 23 middle-income countries between 1990 and 2017.

Conclusion: Reducing the effects of comorbidity and implementing the strategies to cope with unemployment may play a key role in reducing the prevalence of 
mental disorders. It is important to consider mental health, which is one of the important health issues of societies, from a broad perspective and action plans on 
individual and social determinants. At this point, joint studies of different disciplines at the national and international levels are required.
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Introduction

The definition of mental health, which affects the well-being and productivity of the individual and society, includes much more than the absence 
of any disease. Mental health is defined by the World Health Organization (WHO) as a state of well-being in which an individual is aware of his/
her abilities and potential, can cope with stressful events in the normal course of life, and can work efficiently in business life. Mental disorders 
is the general name given to psychological disorders that prevent a person from continuing his life in a healthy way. Mental disorders in a broad 
framework include schizophrenia, delusional disorders, affective disorders such as major depressive disorder, neurotic disorders such as dysthy-
mia, bipolar, and anxiety, and personality disorders such as obsessive-compulsive disorders and bipolar disorders. Many social, economic, and 
demographic factors that affect the general health status of individuals also affect the mental health of individuals. Many factors such as the 
income level of individuals, education level, unemployment, geographical region, and the economic structure of the country they live in can 
affect their mental health positively or negatively.1 Unemployment is mainly considered as a loss of manpower resulting from the inability of 
the workforce to participate in employment in various forms.2 Most of the studies on mental health in the literature are studies dealing with the 
epidemiology of mental disorders. However, the number of studies examining the relationship between unemployment and mental disorder is 
limited.3 The relationship between individuals’ mental health and employment status is a topic that has just begun to attract the attention of 
economists. Economists seek to shed light on the “personal” costs of unemployment by examining the relationship between mental health and 
well-being and unemployment. They also draw attention to the potential impact of unemployment on individuals’ mental health and commu-
nity well-being, with developments in modern macroeconomics, and state that this impact has been largely ignored.4 In addition, studies and 
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documents related to the social distribution and prevalence of mental 
disorders in the total population in high-income countries are more 
common than in low- and middle-income countries.5 Although low- 
and middle-income countries face more problems caused by mental 
disorders, there are inadequacies in the number of studies aimed at 
measuring and solving problems in these countries. In addition, there 
are deficiencies in developing a strategy, policy, or program to solve 
the problems. For this reason, it is important to carry out studies to 
prevent mental disorders and improve mental health, based on the 
social factors that affect the health of individuals in these countries, 
and to put this into action.3

When the studies in the literature are examined, it is seen that one of 
the important variables that affect the mental health of individuals, 
apart from socioeconomic factors, is comorbidity. According to Goodell 
and colleagues, comorbidity between an individual’s mental state and 
medical condition is a general rule rather than a coincidence. In the 
2003 National Comorbidity Survey Review, more than 68% of adults 
with mental disorders have at least 1 comorbid medical disorder. In 
addition, 29% of those with a medical disorder have a concomitant 
mental disorder. From this point of view, it can be concluded that 
medical disorders and mental disorders have effects on each other 
and share common risk factors. For example, medical conditions such 
as high-level and recurrent migraine headaches or back pain can 
cause depression in individuals. In addition, the state of depression in 
individuals is seen as a risk factor for cardiovascular diseases.6 In fact, 
it is common for individuals to be diagnosed with both medical and 
mental disorders at the same time. That is, a diagnosis of a medical 
illness made for a person may be accompanied by a diagnosis of a 
mental illness (or vice versa).7

Clinical studies show that socioeconomic factors such as unemploy-
ment, education, income, and individual health-related factors such as 
comorbidity and eating habits, etc., affect mental illnesses at the indi-
vidual level. But mental disorders are now universal health issues and 
common around the world. So far, most research on mental disorders 
prevalence and its determinants has focused on clinical data on individ-
uals especially in developed countries, with little attention in developing 
countries. Non-causal clinical models are important in determining the 
relationship of individual factors such as education status, income, etc., 
with any disease. However, since they do not address a macro-level rela-
tionship, they remain limited at the point of policy making. Econometric 
models, when they are theory-based and carefully constructed are supe-
rior to clinical models in assessing the response of a given disease preva-
lence to changes in the factors affecting it. Besides, little is known about 
the extent, severity, or determinants of mental disorders, especially in 
less-developed countries in terms of macro factors. In this respect, the 
aim of the study is to estimate the effects of comorbidity and unem-
ployment on mental disorders prevalence from the county’s perspective 
using static panel regression analysis for 23 middle-income countries for 
the period from 1990 to 2017 and fill the gap in this area, as stated by 
the WHO. One of the unique aspects of the study is that it uses the panel 
data technique, which allows for more comprehensive models because 
it includes more than 1 country and multiple time dimensions. When 
we examine the studies on the determinants of mental diseases, there 
are mainly micro studies at the individual level in the related litarature 
and limited number of studies involving social factors in the country 
perspective. In this way, it will also be tested whether the relationships 
revealed from the data on clinical individuals are valid in the macro data 
of the countries within the long term.

Methods

This study examines the relationship between mental disorders 
prevalence and unemployment and comorbidity at macro level with 

static panel regression analysis for 23 middle-income countries1 for 
the period from 1990 to 2017. The reason why the data period in the 
study is between these years is that regular data recording for mental 
diseases started in 1990 and the last data for the developing coun-
tries included in the study belongs to 2017. The prevalence data were 
used as a proxy for the mental disorders. Mental disorders include 
schizophrenia, depressive disorders (major depressive disorder and 
dysthymia), bipolar disorder, and anxiety disorders. The sum of these 
diseases prevalence was included in the model as an indicator of 
mental disorders. The reason for choosing these diseases as indica-
tors of mental disorders is that they are the most common mental 
disorders in societies. In the analysis, the effects of comorbidity and 
unemployment on these disorders prevalence were investigated. As 
stated in the introduction section, one of the important determi-
nants of mental diseases is the presence of chronic diseases that are 
not particularly contagious, such as diabetes and cancer. Therefore, 
in the study, comorbidity was used as the first influencing factor on 
the prevalence of mental diseases, and the prevalence of noncom-
municable diseases (NCDs), including cardiovascular diseases, can-
cer, chronic respiratory diseases and diabetes, was also used as a 
proxy for comorbidity. Noncommunicable diseases (cause 41 million 
deaths each year. This number constitutes 71% of all deaths in the 
world. In addition, more than 15 million people between the ages of 
30 and 69 die every year due to NCDs; 77% of these deaths belong 
to low- and middle-income countries. Deaths caused by cardiovas-
cular diseases are 17.9 million per year and this number occupies a 
very high place among all NCD deaths. Cardiovascular diseases are 
followed by cancer with 9.3 million, respiratory diseases with 4.1 
million, and diabetes with 1.5 million deaths. These 4 groups of dis-
eases account for over 80% of all premature NCD deaths. Along with 
deaths, the share of these diseases is high in terms of the disease 
burden of the society. All over the world, NCDs account for more than 
28% of communicable diseases, more than 60% of maternal, neo-
natal, and nutrition-related disease burden, and more than 10% of 
injuries.8 Since these diseases come first at the social level in terms of 
mortality and (morbidity) disease burden according to major disease 
classifications of the WHO, these diseases were chosen as comorbid-
ity indicators in the study.

Second, we know that mental illnesses are affected by social factors. 
Therefore, the influence of social factors was added to the model. It 
was decided to add the unemployment, which is an important deter-
minant of social level and is known to be associated with individual 
mental health, to the model.

Panel data contain observations for the same units such as countries, 
individuals, or firms with multiple time periods such as years, months, 
or days, etc. So, panel data include N number of units and T num-
ber of observations, which are over 1 observation.9 In the panel data 
method, we can increase the degree of freedom using both unit and 
time dimension, which are bigger than one and use big data.10 General 
panel data regression model is shown as:

Yit =β0 + β1Xit + β2X2it + ųit   i=1………,N; t=1,………,T

In the equation, t shows the time dimension of panel, such as day, 
week, or year, etc., and i is the unit such as firms, countries, or indi-
viduals. X represents the independent variables, and Y represents the 
dependent variable or explained variable. β0 is the constant term. β1 
and β2 are the coefficients of the independent variables and the error 

1  Albania, Argentina, Belarus, Belize, Brazil, Bulgaria, China, Colombia, Costa 
Rica, Dominican Republic, Ecuador, Fiji, Indonesia, Iran, Jamaica, Jordan, 
Malaysia, Mexico, Paraguay, Peru, Russian Federation, S. Africa, Turkey. 
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term is ų.9 In the equation, t is the unit and i is the time index. In 
other words, these 2 sub-index show that the data vary according to 
the unit and successive time. Thanks to general panel model, regres-
sion parameters and constant term and can be separated for each unit 
in each time period.11

Data Set and Model
The mental disorders’ prevalence and comorbidity data were obtained 
from Global Heath Data Exchange, and the unemployment data was 
gathered from the International Monetary Fund database. In the 
study, the random-effects regression model was utilized to examine 
the factors that affect mental disorders’ prevalence in 23 countries for 
the period between 1990 and 2017. The reason for using the random-
effects model was explained in the findings. The model that focuses 
on the relationship between comorbidity, unemployment, and mental 
(Mental) disorders is as follows:

Mentalit = β0 + β1Unemploymentit + β2Comorbidityit + ųit

In the equation, β are the independent coefficients; i are develop-
ing countries; t shows the years. The source of the data related to the 
variables in the model and other necessary explanations are given in 
Table 1. In addition, the descriptive statistics for the related variables 
are presented in Table 1 as well.

In the study, the countries whose data are available between the 1990 
and 2017 period were included in the data set. There are no miss-
ing values for any country in any year. So, it is a balanced panel data 
method. The STATA 13.0 program was used for all estimations. 

Results

In general, where all observations are homogeneous, that is, there is 
no unit and/or time effect, the classical model is used; in the case of 
unit and/or time effects, it is more reasonable to use fixed- or random-
effects models. Therefore, in order to obtain more accurate results in 
panel regression models, the presence of unit or time effects should 
be tested first. For this purpose, first of all, Likelihood-ratio test (LR) 
and F tests were used to test whether the data in the model differ 
according to units or time, that is, the presence of unit effect or time 
effect. The null hypothesis of both tests is that there is no unit or time 
effect.9 The choice of fixed-effect or random-effect regression models 

is determined by the Hausmann test. In this test, the null hypothesis 
indicates that the unit/time effects are unrelated to other regressors in 
the model (the presence of a random effect). If the null hypothesis is 
rejected, the model must be estimated based on fixed effects.9

The results of the LR and F tests used to detect the presence of unit 
and/or time effects in the model, and the results of the Housman 
test used to determine whether the model should be estimated with 
fixed effects or random effects are shown in Table 2. Looking at the 
table, it is seen that the results of the F and LR tests are statistically 
significant at the rate of 1%. In this case, it has been seen that there 
is at least one of the unit or time effects in the model, and it has 
been concluded that the classical model estimator will not be used 
(Table 2).

According to the Hausman test results, the random-effects estimator 
is more valid rather than fixed-model estimators. From this point 
of view, it was concluded that the random-effects model should be 
used in this study to estimate the relationship between the preva-
lence of mental disorders, unemployment, and comorbidity. From 
this point of view, the generalized least squares (GLS) method was 
used to estimate the random-effects model. This method is also 
known as the random-effects estimator because it is frequently used 
in the estimation of the random-effects model. In the panel regres-
sion model, it was tested whether there were deviations from the 
basic assumptions such as heteroscedasticity, autocorrelation, and 
inter-unit correlation, which affect the efficiency. In this context, 
Pesaran CD test was used to test the existence of inter-unit correla-
tion, Modified Wald test for heteroscedasticity, and LBT and Durbin 
Watson tests were used to determine whether there was any auto-
correlation. According to the findings obtained from the test results, 
autocorrelation, inter-unit correlation, and heteroskedasticity prob-
lems were encountered in the model. Driscoll and Kraay standard 
error correction estimator was used because there were deviations 
from the assumption affecting the effectiveness of the model. In this 
context, the final random-effects model estimation results are shown 
in Table 3.

Table 3 shows that the Wald chi2 score was found to be 353.13. 
According to this, the model as a whole is statistically significant 
at 1% significance level. When the R-squared value of the model is 

Table 1.  Explanations About Variables in the Model and Descriptive Statistics

Variable Definition Source Mean Min. Max.

Mental Prevalence, %, for both sex for all ages for i 
country at t time.

Global Heath Data Exchange 
http:​//ghd​x.hea​lthda​ta.or​g/gbd​-resu​lts-t​ool (2020)

0.127822 0.097205 0.186150

Unemployment Percent of total labor force International Monetary Fund Data (2019)
https​://ww​w.imf​.org/​exter​nal/p​ubs/f​t/weo​/2016​/02/
weodat​a/weo​selco​.aspx​?g=20​01&sg​=All+​count​ries

9.07534 0.1 27.8

Comorbidity Prevalence for NCDs, %, for both sex for all 
ages for i country at t time.

Global Heath Data Exchange
http:​//ghd​x.hea​lthda​ta.or​g/gbd​-resu​lts-t​ool (2020)

0.947461 0.898852 0.980221

Table 2.  F, LR, and Hausman Test Results

Model F Test LR Test Hausman Test

Mentalit = β0 + β1 
Unemploymentit + β2 

Comorbidityit + ųit

Funit =1989.33 (0.000)*
Ftime=0.93 (0.5718)
Funit-time=---

LRunit =1055.00 (0.000)*
LRtime=1.14 (0.63)
LRunit-time=2450.37 (0.000)*

Htest =0.70 (0.7062)

Hypotheses Unconstrained Model:
Yit = Xitβ + µi + uit

Restricted Model: Yit = Xitβ + uit

H0 = µ1= µ2=…….= µN-1=0

LR=−2​[l(Li​mited​)-l(U​ncons​train​ed))]​
H0 = � �µ 0

H0 = “there is no correlation between explanatory variables 
and error term” The random-effects model is consistent
H1= “there is correlation between explanatory variables and 
error term” The fixed-effects model is consistent

Result H0 has been rejected. One-way 
unit effect

H0 has been rejected. One-way unit 
effect

H0 has not been rejected. Random-effects model is 
appropriate

http://ghdx.healthdata.org/gbd-results-tool
https://www.imf.org/external/pubs/ft/weo/2016/02/weodata/weoselco.aspx?g=2001&sg=All+countries
https://www.imf.org/external/pubs/ft/weo/2016/02/weodata/weoselco.aspx?g=2001&sg=All+countries
http://ghdx.healthdata.org/gbd-results-tool
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examined, it can be seen that all explanatory independent variables 
have an explanatory power of approximately 17%. The coefficient of 
unemployment, percent unemployment of total labor force variable, 
is positive and statistically significant. These findings indicate that an 
increased unemployment level is associated with more mental disor-
ders prevalence. Similarly, the coefficient of the comorbidity variable, 
prevalence for NCDs for both sex for all ages, is also positive and sig-
nificant statistically at 1% level. This also indicates that an increase in 
the prevalence of NCDs is associated with more mental disorders prev-
alence in the 23 middle-income countries between 1990 and 2017. So, 
it can be said that both unemployment and comorbidity coefficients 
have a positive and statistically significant effect on mental disorders 
prevalence in middle-income countries. 

Discussion

Especially in underdeveloped countries, the number of studies on 
the scope, severity, or determinants of untreated mental disorders in 
terms of macro factors is scarce. This study aimed to fill this gap in the 
literature to some extent. According to the analysis results, unemploy-
ment, which was peroxided by percent of total labor force, and comor-
bidity, which was peroxided by prevalence for 4 major NCDs, have 
been found as macro determinants of mental disorders prevalence in 
23 developing countries studied between 1990 and 2017. 

Comorbidity affects the prevalence of mental disorders. This effect may 
be higher especially in chronic diseases such as cancer or diabetes. 
When considered from the perspective of individuals, these diseases 
are long-term prone, in other words, life-long, require intensive treat-
ment and care, have a negative effect on physical sensations such as 
chronic fatigue, weakness, and have a negative effect on the body such 
as excessive sleepiness. Also, these are diseases that cause excessive 
increase–decrease in body weight and thus they negatively affect the 
quality of life in daily practice. This situation may cause an increase in 
the prevalence of mental disorders in the society. In addition, accom-
panying diseases may limit treatment options in some cases. Therefore, 
comorbidity is mentioned as a rule rather than a coincidence in the lit-
erature. When mental disorders and medical disorders occur together, 
the burden of diseases increases, a decrease in the quality and dura-
tion of life occurs, and this causes an increase in disease-related costs.6 
According to the data obtained from the National Health Interview 
Questionnaire, individuals with more chronic diseases are more likely 
to have depression.12 In 2006, Carney and Jones13also reached similar 
findings that individuals with mental illnesses are 3 times more likely 
to develop a chronic illness than others. In addition, studies inves-
tigating the effect of comorbidity on mental health in children are 
also found in the literature. For instance, Chavira and friends who 
carried out one of these studies concluded that the majority (more 

than 50%) of children with anxiety disorder were exposed to differ-
ent medical disorders such as allergy and asthma accompanying this 
disorder. In addition, it was concluded that children with a medical 
disorder accompanying anxiety disorder experienced more emotional 
problems and exhibited somatization disorders compared to others.14 
McGrath and friends15 investigated this issue and concluded that life-
time mental disorder poses a risk for the onset of a series of sequential 
diseases. In addition, in this study, findings supporting the results of 
studies in the literature were reached and it was concluded that the 
increase in the prevalence of NCDs in middle-income countries also 
increased the prevalence of mental disorders.

Another issue examined in the study was the effect of unemployment 
on the prevalence of mental disorders. A concern with the effect of 
unemployment on mental health in the community was a rationale 
for one of the first excursions of psychiatry and psychology into pub-
lic health.16 There are academic studies on the fact that unemploy-
ment causes mental illness, especially in young people. For example, 
Bartelink and friends, as a result of their systematic analysis, con-
cluded that there is a relationship between unemployment and men-
tal illnesses in young people. In addition, although there are many 
studies on a relationship between unemployment and individuals’ 
mental disorders such as depression and anxiety, there are few studies 
that have found a clear causal relationship.17 In addition, Murphy and 
Athanasou18 analyzed 16 studies investigating the effect of unemploy-
ment on individuals’ mental health and concluded that the majority 
of studies have common findings that unemployment affects individu-
als’ mental health. Mujanovic and friends19 have found that in Bosnia 
and Herzegovina, which has one of the highest unemployment rates in 
the Balkan region, unemployment has negative effects on the mental 
health of individuals of working age.

Good health is essential for human well-being. Mental health is 
included in the definition of health, along with being physically healthy 
and socially healthy. The mental health of individuals is affected by 
many social, economic, and demographic factors and emerges with 
these effects. Many social, economic, and demographic factors that 
affect the general health status of individuals also affect the mental 
health of individuals. In addition, individuals’ mental disorders are 
related to social factors such as income, working conditions, unem-
ployment, and comorbidity. It is important to consider mental health, 
which is one of the important health issues of societies, from a broad 
perspective and action plans on individual and social determinants. 
At this point, joint studies of different disciplines at the national and 
international levels are required.

Ethics Committee Approval: There is no ethical problem, as there is no appli-
cation or data collection on animals or humans, and the study includes econo-
metric modeling entirely from open access secondary data.

Peer-review: Externally peer-reviewed.

Author Contributions: Concept – C.B., S.H.O.; Design – C.B., A.H.M., S.H.O.; 
Supervision – S.H.O.; Funding – C.B., A.H.M., S.H.O.; Materials – C.B., A.H.M., 
S.H.O.; Data Collection and/or Processing – C.B., A.H.M., S.H.O.; Analysis and/or 
Interpretation – C.B.; Literature Review – C.B., A.H.M.; Writing –  C.B., A.H.M., 
S.H.O.; Critical Review – C.B., A.H.M., S.H.O.

Declaration of Interests: There is no any conflict of interest and non-financial 
interests in that paper.

Funding: There is no any financial funding by organizations that may gain or 
lose financially through publication of this manuscript.

Table 3.  Random-Effect Model Estimation Results

Dependent Variable: Mental

Variables Coefficients t Statistic P

C −0.1831679 (0.0219499) −8.34 <.001

Unemployment 0.0000934 (0.0000463) 2.02 .044

Comorbidity 0.3273404 (0.0187027) 17.50 <.001

Number of observations 644

Wald chi2(2) 353.13

Prob. 0.000

Method Random-effects GLS 
regression

Maximum lag  3

R-squared (overall) 0.1728
*Values in parentheses indicate the Drisc-Kraay standard errors.
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