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A B S T R A C T

Objectives: The current study aims to clustering different types of disability in Kermanshah Province and de-
termine its predictive causes.
Methods: The statistical population of this cross-sectional study includes all the households living in rural and
urban areas of Kermanshah Province in western Iran. Using multi-stage cluster sampling, 10150 households were
selected from July to December of 2017 based on the population share of each city district. The required data
were obtained using a 13-item questionnaire developed by the research team. The obtained data were analyzed
using two-step cluster analysis, chi-square test, and multinomial logistic regression analysis.
Results: This model suggested five clusters including (i) geographically scattered subjects with mental ab-
normalities, (ii) geographically scattered subjects with physical motor abnormalities, (iii) non-eastern subjects
with multiple abnormalities, (iv) non-northern subjects with multiple abnormalities, and (v) geographically
scattered subjects with visual-auditory abnormalities. Multinomial logistic regression emphasized the sig-
nificance of some causes of disability, particularly head trauma and trauma caused by car accidents (P < 0.05).
There was a significant difference among the clusters with regard to socio-demographic variables (P < 0.05).
Conclusion: The eastern areas of Kermanshah province are facing a larger number of mental disorders caused by
mother's disease during pregnancy and cousin marriages. Other major causes of disability include head trauma
and trauma caused by car accidents. In western areas, physical-motor disability is more frequent, and in central
areas, visual-auditory abnormalities are more prevalent.

1. Introduction

The concept of disability has been defined in the international
classification of functional disability and health by World Health
Organization (WHO) as an umbrella term for functional and partici-
patory injuries and limitations.1 Based on the definition of the World
Health Organization, disability involves the lack of ability to perform
ordinary and usual tasks, which is caused by impairment in a body
organ.2 The majority of people with disability are marginalized in all
aspects of their lives, they are more likely to be unemployed due to
discrimination, and they usually have a very low quality of life.3 De-
spite the fact that the prevalence of four main disability including
physical-motor, visual, auditory, and mental is reported to be 3.4% of
the global population,4 the WHO has announced that about 1 billion
people in the world (about 15%) live with some form of disability.5

Moreover, the retrospective analysis of the data from the World Health
Survey of 54 countries shows a 14% global prevalence for disability.6

Besides the fact that the prevalence of various disabilities around
the globe does not follow an identical pattern, it seems that its causes
are also completely dependent on the socioeconomic and geographical
conditions of each country.7 Due to the wide range of disabilities in
different ages; the causes of disability cannot be included in a single
category. For example, the cause of disability in the elderly is more
related to biological factors and other factors such as obesity and dia-
betes8,9; While childhood disability may be related to infectious
causes.10

So far, there has been no comprehensive classification of various
types of disability. Classification of various mental and physical dis-
ability will facilitate the identification of target groups in order to
provide timely interventions and it will also help health policy makers
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to provide services based on the preferences and needs of the popula-
tion.11,12 Cluster analysis is a highly useful statistical method for par-
titioning the population based on common characteristics and a wide
range of mental and physical disability and disabilities.13,14 Since the
phenomenon of disability and its negative physical, mental, and social
consequences are considered as one of the main barriers facing the
growth and development of countries,4 the classification of various
types of disability in a country and evaluating their causes can be ef-
fective in the financial planning and health policy making of the
country. Based on these considerations, the current study is carried out
in order to clustering various types of disability in Kermanshah Pro-
vince and to determine their predictive causes.

2. Materials and methods

2.1. Design and setting

The statistical population of the current cross-sectional study in-
cludes all the households living in rural and urban areas of Kermanshah
Province with at least five years of residence in this province.
Kermanshah Province is located in western Iran and based on the
National Census of 2016, its population is 1,952,434 individuals,
among which 988.015 are men and 964,419 are women. In general,
2.44% of the total population of the country lives in Kermanshah
Province. According to the National Statistical Organization of Iran,
there are 576,861 households in Kermanshah Province, among which
76% live in urban areas and 24% live in rural areas. The population
statistics of each one of the cities in this province are presented in
Table 1.

2.2. Participants and sampling

In order to carry out this study, 10,150 households from urban and
rural areas of Kermanshah Province across all ages and genders were
selected using multi-stage clustering. The criteria for clustering statis-
tical blocks were based on the latest official census carried out by the
National Statistical Organization of Iran. In each city, the samples were
selected in proportion to the total population. Considering the large size
of the statistical population and in order to minimize bias, Cohen's
sample size formula at the 99% confidence level and 0.01 error rate was
utilized. Finally, 10,150 households were entered into the study. The
participation rate was 100%.

2.3. Gathering data

In this survey study, in order to perform the interviews and gather
the data, at first, 21 undergraduate and graduate students of psychology

and rehabilitation consultation were trained by the research team in
training courses as interviewers. These individuals went through five 1-
h training sessions to become familiar with various disabilities. The
training was provided using books, slides, and videos by two psy-
chotherapists. After training the interviewers, based on the familiarity
with a specific region of the province, each one of them became re-
sponsible for gathering data at that region. Before starting the study,
the household heads were asked for a written consent form for parti-
cipating in the study and they were provided with the necessary as-
surance on the confidentiality of their information. The household
heads or one of the parents was prioritized for answering the ques-
tionnaire. If necessary, other family members and the person or persons
with disability were also interviewed. If the household had a medical
file or document, those were also examined and evaluated. While this
study utilized interviews and observations, the main data gathering tool
was a 13-item questionnaire developed by the research team. The first
section of the questionnaire included the demographic information of
people with disability including age, gender, marital status, education
level, and location, while the second section was developed based on
the opinions of experts and previous studies to measure the disability
and its related factors. In order to construct the questionnaire, after
gathering a number of items based on available studies, the items were
presented to three graduate psychology students, two psychology PhD's,
a social welfare graduate, a health training graduate, and a re-
habilitation physician. Then, the irrelevant items were eliminated and
the final questionnaire was developed based on 13 items.

2.4. Data analysis

Before performing the main analysis, at first, the classification
variables including the presence or lack of each one of disability was
coded as no (=0)/yes (=1). The numbers of disability were also re-
corded and the living location was classified and recorded as the center,
north, east, and south of the province. Considering the simultaneous
presence of continuous and categorical variables, two-step cluster
analysis (TSCA) was performed in order to identify the clusters. This
method of analysis was used due to the large size of the sample and the
presence of qualitative categorical variables.15 The TSCA determines
the importance ranking of classification variables which affect the
prediction of the model and it also automatically determines the
number of clusters. The fitting of the model was measured using
Schwarz's Bayesian Information Criterion (BIC) using the average sil-
houette coefficient. The silhouette coefficient is a measure of internal
validity which ranges from 0 to 1. Scores closer to 1 indicate the su-
periority of the model.15 Then, the dispersion of various types of dis-
ability among the clusters was calculated using the chi-square test.

As the next step, the multinomial logistic regression was used in
order to identify the correlates of the derived clusters. The causes of
disability (family marriage, disease during pregnancy, pregnancy mal-
nutrition, mother's aging, family history of disability, illness during
childhood, head-traffic-war trauma, and war side trauma), sex, and
number of family members were entered into the model simulta-
neously. Considering the presence of five subgroups, the first cluster
(having only mental disability) was considered as the reference cluster.
The results of the analysis were presented as adjusted odds ratios (OR)
with 95% confidence interval. As the final step, socio-demographic
factors were identified in the population and based on the clusters and
the statistical significance of the difference between the clusters with
regards to these variables was calculated using the chi-square test.
Moreover, in an extra level of analysis using single-variable chi-square
test, each one of the clusters was compared to the reference cluster
separately. In order to perform this comparison, the frequency of each
cluster compared to the reference cluster was calculated and after de-
termining the weights of the frequencies, the significance of the dif-
ference between the two clusters was calculated. All the statistical
analyses were carried out using SPSS20 (IBM Corp., Armonk, NY, USA).

Table 1
Ratio distribution of selected households based on population.

Name of the city Number of selected households Population percentage

Islam-Abad Gharb 700 7
Gilan Gharb 300 3
Dalahou 200 2
Sare-Pole-Zahab 400 4
Ghasre Shirin 150 1.5
Harsin 400 4
Sahneh 400 4
Kangavar 400 4
Songhor 450 4.5
Kermanshah 5600 56
Salas Babajani 200 2
Javanroud 400 4
Paveh 300 3
Ravansar 250 2
Total 10,150 100
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All the tests had two-tailed and statistical significance was defined as P
value < 0.05. The data related to continuous variables were presented
as mean and standard deviation and categorical data were presented as
values and percentages.

3. Results

3.1. Identified clusters

Table 2 presents the profile obtained from the two-step cluster
analysis as well as the summary of the model. As can be seen from the
table, the silhouette measure of cohesion and separation is completely
acceptable. While the disability play the main role in determining the
clusters, there is a significant difference between the clusters in terms of
all three variables under study (P < 0.0005). This model suggests five
clusters as follows: (i) geographically scattered subjects with mental
abnormalities, (ii) geographically scattered subjects with physical
motor abnormalities, (iii) non-eastern subjects with multiple abnorm-
alities, (iv) non-northern subjects with multiple abnormalities, and (v)
geographically scattered subjects with visual-auditory abnormalities.

3.2. Characteristics of the participants based on clusters and clusters’
correlates

Table 3 presents the information for each one of the clusters and the
results of the multinomial logistic regression. The information in this
table indicates that gender and causes of disability are significantly
effective in predicting the clusters (P < 0.05). Moreover, the summary
of the model shows that this model has a good fit (P < 0.0005) and it
can predict 11.7–31.5% of the variance in the clusters (Table 3).

3.2.1. Cluster 2 vs. cluster 1
Compared to the reference cluster (people suffering from mental

disorders), members of cluster 2 are more exposed to childhood disease,
head trauma, and trauma caused by car accidents. Indeed, childhood
disease and head trauma increase the likelihood of physical-motor
disorders up to 3.4 to 17.5 times and head trauma increases this like-
lihood up to 97 times (P < 0.05).

3.2.2. Cluster 3 vs. cluster 1
The disorders among the members of this cluster, who are mainly

suffering from auditory and verbal disability, are influenced by a
number of various causes. Cousin marriages, diseases during preg-
nancy, a family history of disability, childhood disease, head trauma,
and traumas caused by war are directly related to the disability in this
cluster (P < 0.05). Nevertheless, head trauma and traumas caused by
war, as the main causes increase the possibility of these disorders up to
29 to 39.3 times.

3.2.3. Cluster 4 vs. cluster 1
The participants in this cluster, with a wide range of disorders, are

mostly influenced by traumas caused by car accidents, particularly head
trauma, in a way that these causes increase the likelihood of these
disability in this cluster up to 12.3 to 68.7 times. Moreover, the vul-
nerable members of this cluster are women (P < 0.05).

3.2.4. Cluster 5 vs. cluster 1
The participants in this cluster are mainly suffering from visual-

auditory disability and spinal cord injuries. Trauma caused by car ac-
cidents is the only component related to the disability of this group and
it increases the likelihood of disability up to 10 times.

The information presented in Table 4 shows the state of derived
clusters with regards to a number of socio-demographic variables. The
results in this table indicate that with regards to the distribution of age,
education level, occupation, marital status, and residential location,
there is a significant difference between the clusters (P < 0.001).Ta
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While generally there is no significant difference between the clusters
with regards to income and financial support by the OOO Organization
(P < 0.05), compared to the reference cluster, a higher number of
members of cluster 3 are financially supported by the OOO Organiza-
tion.

4. Discussion

The current study was carried out in order to cluster various types of
disability in Kermanshah Province and determine their predictive
causes. The results show that with regards to the geographical disper-
sion of disability and their types, five clusters can be extracted from the
model: (i) geographically scattered subjects with mental abnormalities,
(ii) geographically scattered subjects with physical motor abnormal-
ities, (iii) non-eastern subjects with multiple abnormalities, (iv) non-
northern subjects with multiple abnormalities, and (v) geographically
scattered subjects with visual-auditory abnormalities.

The results of the study show that compared to the reference cluster
(people suffering from mental and psychological disorders), the mem-
bers of cluster 2 are more vulnerable to childhood diseases, head
trauma, and traumas caused by car accidents. In fact, childhood dis-
eases and head trauma increase the likelihood of physical-motor dis-
orders up to 3.4 to 17.5 times and head trauma increases this likelihood

up to 97 times. Obviously, traumatic brain injuries are one of the most
important causes of morbidity and disability caused by trauma.16 The
frequency of these injuries is about 200 people per 100,000 people in
developed countries and more than 500 people in 100,000 people in the
U.S.17–19 It is estimated that 5.3 million people in USA are living with
disability caused by head trauma.20 On the other hand, the results of a
study shows that in low-income and average-income countries, 90% of
physical disabilities and disability are caused by car accidents.21 Ac-
cording to the World Health Organization, car and road accidents are
the main cause of morbidity and disability for people aged between
three and 35 years.22 Indeed, it can be claimed that traffic and car
accidents are one of the main causes of disability and hospitalization,
creating a huge economic and social load.23

The results of our study show that the disability among the members
of the cluster 3, who are mainly suffering from auditory and verbal
disability, is influenced by a number of various causes. Cousin mar-
riages, diseases during pregnancy, a family history of disability, child-
hood diseases, head trauma, and traumas caused by war are all directly
related to the disability in this cluster. Nevertheless, head trauma and
traumas caused by war are the main causes which increase the like-
lihood of these disabilities up to 29 to 39.3 times. In order to justify
these results, we can consider the geographical and economic position
of the eastern cities of this province. Indeed, we can mention issues such

Table 4
The status of participants separated by the clusters.

Variable Total (n=461) Cluster 1 (n=149;
32.3%)

Cluster 2 (n= 111;
24.1%)

Cluster 3 (n= 53;
11.5%)

Cluster 4 (n= 57;
12.4%)

Cluster 5 (n= 91;
19.7%)

P-valuea &b

Reference

Geographically scattered
subjects with mental
abnormalities

Geographically scattered
subjects with physical
motor abnormalities

Non-eastern subjects
with multiple
abnormalities

Non-northern subjects
with multiple
abnormalities

Geographically scattered
subjects with visual-
auditory abnormalities

Age (M ± SD) 31.3 ± 18.1 22.5 ± 13.0 38.5 ± 18.4 27.2 ± 12.2 35.5 ± 18.2 36.8 ± 21.1 < 0.001
Job group (%) < 0.001
Unemployed 248 (53.8) 70 (47.0) 70 (63.1) 33 (62.2) 32 (56.1) 46 (50.4)
Clerk 7 (1.5) 0 (0) 3 (2.7) 2 (3.8) 0 (0) 2 (2.2)
Self-employed 40 (8.7) 3 (2.0) 17 (15.3) 1 (1.9) 4 (7.0) 15 (16.5)
Student 63 (13.7) 41 (27.5) 5 (4.5) 6 (11.3) 2 (3.5) 8 (8.8)
Retired 12 (2.6) 6 (4.0) 1 (0.9) 0 (0) 5 (8.8) 0 (0)
Other 55 (11.9) 12 (8.1) 15 (13.5) 9 (17.0) 8 (14.0) 10 (11.0)
Non specific 36 (7.8) 17 (11.4) 0 (0) 2 (3.8) 6 (10.5) 10 (11.0)

Education level (%) < 0.001
Illiterate 227 (49.2) 80 (53.7) 49 (44.1) 36 (67.9) 19 (13.3) 43 (47.2)
Under diploma 173 (37.5) 61 (40.9) 42 (37.8) 12 (22.6) 23 (40.4) 35 (38.5)
Diploma 45 (9.8) 7 (4.7) 12 (10.8) 4 (7.6) 10 (17.5) 12 (13.2)
Academic 16 (3.5) 1 (0.7) 8 (7.2) 1 (1.9) 5 (8.8) 1 (1.1)

Marital status (%) < 0.001
Single 317 (68.8) 140 (94.0) 49 (44.1) 39 (73.6) 38 (66.7) 51 (56.0)
Marriage 122 (26.4) 7 (4.7) 53 (47.8) 14 (26.4) 14 (24.5) 34 (37.4)
Widow/
separated

22 (4.8) 2 (1.3) 9 (8.1) 0 (0) 5 (8.8) 6 (6.6)

Resident location (%) < 0.001
Rural zone 70 (15.2) 20 (13.4) 21 (18.9) 17 (32.1) 4 (7.0) 8 (8.8)
City center 391 (84.8) 129 (86.6) 90 (81.1) 36 (67.9) 53 (93.0) 83 (91.2)

Income (%) 0.091
<1 million
rials

395 (85.0) 128 (85.9) 94 (84.7) 45 (84.8) 45 (79.0) 82 (90.1)

1–2 million
rials

52 (11.3) 14 (9.4) 13 (11.7) 5 (9.4) 11 (19.3) 9 (9.9)

2–3 million
rials

8 (1.7) 5 (3.4) 0 (0) 2 (3.8) 1 (1.7) 0 (0)

>3 million
rials

6 (1.3) 2 (1.3) 4 (3.6) 0 (0) 0 (0) 0 (0)

OOO organization coverage (%) 0.444
No 132 (28.6) 48 (32.2) 38 (34.2) 10 (18.9) 13 (22.8) 23 (25.3)
Yes 316 (68.6) 98 (65.8) 70 (63.1) 42 (79.2) 42 (73.7) 64 (70.3)
Ongoing 13 (2.8) 3 (2.0) 3 (2.7) 1 (1.9) 2 (3.5) 4 (4.4)

a= P value of chi-square test for non-continues variables; b= P value of ANOVA for continues variable. Boldface indicates statistically significant (P < 0.05)
between each group with the reference group.
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as the eight-year war between Iran and Iraq and the undesirable eco-
nomic and social conditions of these regions; however, the exact rea-
sons for this result require more in-depth analysis. With regards to this
issue, we can provide this hypothesis that it is possible that proximity to
Iraq and issues such as chemical and microbial warfare in this country
used by the two sides of the conflict in this country, and previously by
Saddam's Regime, have led to the birth of children suffering from
mental disorders. On the other hand, the undesirable economic and
social conditions in these areas are one of the important factors that
should be considered. Many scholars argue that the role of socio-
economic factors in disability is significant,24–27 since these factors can
be related to malnutrition, socioeconomic inequalities, health pro-
blems, pre-pregnancy care, and health and education services,24–27

causing various types of disability.
Moreover, the results of the current study show that the participants

in cluster 4 with a wide range of disability are mainly influenced by
traumas caused by car accidents, particularly head trauma in a way that
these causes increase the likelihood of these disorders in this cluster up
to 12.3 to 68.7 times. Furthermore, the vulnerable members of this
cluster are women. The interesting result in this section is the lack of a
specific classification for the types of disability, which should be eval-
uated in depth. The majority of participants in this cluster are people
living in the capital of the province, which include a wide range of
people from different ethnic and racial backgrounds. Because of the
increasing immigration into the capital of the province, the racial,
linguistic, and cultural-religious population in this cluster is highly di-
versified. Due to the higher population of this area, and in turn heavier
traffic, the number of car accidents in this area is very high. While
evaluating the causes of disability in this cluster, in many cases, the
option of “other causes” has a higher frequency than other options.
Other causes are those who cannot be put into any of the categories.
These items include causes such as diseases, strokes, burning and fires,
sport accidents, falling from heights, occupational accidents, physical
confrontations, and unknown causes. This may have been caused by the
higher age and number of the elderly, the increase in diseases such as
diabetes and MS, or issues such as the effects of mobile network elec-
tromagnetic waves, and the like and these issues must be considered
while studying the causes of disability. However, on the other hand, a
number of scholars believe that in 50% of the cases, the causes of dis-
ability are not known,28 and with regards to cluster 4, we are facing this
issue.

The results of the current study show that participants in the cluster
5 are mainly affected by visual-auditory disability and spinal cord in-
juries. Traumas caused by car accidents are the only factor related to
the disability on this group, increasing the likelihood of disability up to
10 times. Car accidents are among factors that can be the main reason
behind disability caused by spinal cord injuries. However, there can be
a wide range of causes for visual and auditory disability. For instance,
the results of a study on the relationship between cousin marriages and
children's health in African and Asian countries show that cousin
marriage is related to disorders such as deafness due to its effects
through latent genes.29 Moreover, the results of another study show
that 89% of the cases, blindness is caused by genetic factors and only
11% of the blindness cases are caused by external factors.30

Similar to other studies, the current study suffers from a number of
limitations that may restrict the generalizability of its results. For in-
stance, the sample selected for the current study included households in
Kermanshah Province, so while generalizing the results to other socie-
ties; we must err on the side of caution. Moreover, considering the large
size of the population, the sampling method was not random.

5. Conclusion

Based on the results of the current study, it can be said that the
eastern areas of Kermanshah Province are mainly suffering from mental
and psychological disorders. In western areas of this province, physical-

motor disabilities are more frequent, and the central areas are char-
acterized by visual-auditory disability. Moreover, the results of the
current study show that mother's disease during pregnancy and cousin
marriages are the most important factors causing mental-psychological
disability. However, there are also a lot of unknown causes. Based on
the findings of the current study and similar studies on the causes of
disability, the design of comprehensive plans and programs for pre-
venting disability seems necessary since it is proved that preventable
factors affect the likelihood of disability. Scholars emphasize that pre-
vention is very important and effective in reducing disability. This is
why in many countries; the main focus is on preventive measures for
various types of mental, physical, and sensory-motor disability. Since
cousin marriages are among the important potential causes of dis-
ability, and considering the cultural and social fabric of Kermanshah
Province, the issues with this type of marriage must be taught and
discussed among the population of this province.
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