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Research Paper: Identification and Prioritization 
of Effective Factors on the Social Health of the El-
derly Using DEMATEL and ISM Methods

Background: The number of elderly people is growing continuously. These people are more 
vulnerable to social harm, such as loneliness, depression, etc, on the eve of aging. Therefore, it 
is important to promote their social health indicators as factors influencing social development. 
Generally, the interactions of various factors affect social health. Thus, this study aimed to 
identify, prioritize, and assess the extent of the interactions between the factors affecting the 
elderly’s social health.

Methods: The present study applied a combinatory research method, including two sections of 
qualitative and quantitative. In the qualitative section, factors that affected the elderly’s social 
health were identified through the evaluation of 14 factors. In the quantitative section, the 
interpretive structural modeling and evaluation technique and decision-making test were used 
to evaluate factors and quantitatively analyze the relationships between factors, respectively. 
Besides, 12 experienced experts in the field of elderly health from the Deputy of Health of 
Khorasan Razavi province participated in this section.

Results: The results showed that among the factors studied, socioeconomic status, social capital, 
residence (home shelter), social support, and environmental factors were effective factors on 
the social health of the elderly. Also, leisure time, lifestyle, and social vitality were identified as 
affected factors or effects.

Conclusion: The researchers suggest that policymakers and specialists should consider prioritizing 
the causes and effects in the area of elderly’s social health and pay particular attention and focus on 
the effective factors. Proper planning will create the ideal conditions for older people, reduce the 
economic burden of old age, and enhance social development and advancement in different fields.

A B S T R A C T

Keywords:

Social determinants of 
health, Aging, Statistics as 
the topic

Citation Parvish T, Behravan H, Hasani Darmian Gh. Identification and Prioritization of Effective Factors on the Social 
Health of the Elderly Using DEMATEL and ISM Methods. Journal of Research & Health. 2021; 11(3):165-174. http://dx.doi.
org/10.32598/JRH.11.3.1736.1

 : : http://dx.doi.org/10.32598/JRH.11.3.1736.1

Use your device to scan 
and read the article online

Article info:
Received: 17 Sep 2019
Accepted: 18 Dec 2019
Publish: 01 Jun 2021

http://jrh.gmu.ac.ir
https://orcid.org/0000-0001-7529-2325
https://orcid.org/0000-0002-8825-9388
https://orcid.org/0000-0001-9745-8250
https://www.ncbi.nlm.nih.gov/mesh/68064890
https://www.ncbi.nlm.nih.gov/mesh/68064890
https://www.ncbi.nlm.nih.gov/mesh/68013223
https://www.ncbi.nlm.nih.gov/mesh/68013223
http://dx.doi.org/10.32598/JRH.11.3.1736.1
https://crossmark.crossref.org/dialog/?doi=10.32598/JRH.11.3.1736.1


166

May & June 2021. Volume 11. Number 3

1. Introduction

he growing population is one of the issues 
facing most countries, particularly Iran. 
According to Bloom et al., Iran ranks third 
after the UAE and Bahrain, in terms of 
accelerated population growth [1]. Thus, 

although growth influences the aging phenomenon, ne-
glecting its consequences can pose a serious obstacle to 
development.

For the elderly, the most important issue is to pay at-
tention to their health. To promote active and healthy 
aging, it is necessary to take into account all the aspects 
of the health of the elderly. As specified by the World 
Health Organization, it applies not only to physical and 
psychological dimensions but also to the well-being of 
the entire physical, mental, and social aspects. In con-
ceptualizing and measuring social health, Keyes as one 
of the leading sociologists evaluates one’s status and per-
formance in society. He believes that people are socially 
healthy when they feel that they belong to a group like 
neighborhood, friends, or community as a whole; feel 
good about others; have trust in their integrity and dili-
gence; and feel comfortable with others. They are active 
community members that can provide important things 
to other people. Healthy people are hopeful about soci-
ety’s state and future and can identify society’s poten-
tials. Also, these individuals consider their personal lives 
meaningful and set goals for their lives [2]. The findings 
of social health research show that exposure to this trend 
contributes to the promotion of the social life indices, 
such as social capital, social security, social stability, so-
cial support, social participation, etc [3-5].

Thus, studying and identifying the factors that affect 
the elderly’s social health can create a favorable time 
for them, reduce the economic burden of aging to some 
extent, and provide social development and progress in 
various fields.

Research results to date indicate that the direct and indi-
rect impact on the different factors of social health varies 
depending on different circumstances. Moreover, although 
the variables were analyzed together, the relationship be-
tween the influences and the effects of the causes was 
compensated little. Consequently, the paper’s novelty in-
cludes not only measuring the diversity of factors but also 
introducing a new way to interact with factors. Therefore, 
the main research questions were as follows:

1. What are the most significant factors that affect older 
people’s social well-being from the experts’ perspective?

2. What are the extent and level of impact on social 
health prioritized?

3. How do these factors affect each other?

2. Methods

This research was descriptive-analytical in terms of 
purpose and included implementation and data collec-
tion. The research method was a synthesis of qualita-
tive and quantitative components. The former aimed 
to classify factors affecting the elderly’s social health, 
and the latter included a quantitative analysis to evalu-
ate and examine the relationships and connections be-
tween these factors, using two techniques of Interpretive 
Structural Modeling (ISM) and evaluation method and 
decision-making test (DEMATEL). Besides, two differ-
ent questionnaires were developed for this purpose. In a 
questionnaire designed for ISM, experts were asked to 
identify the type of relationship between the driving and 
dependent power factors. Also, another questionnaire 
designed for DEMATEL analysis asked experts to quan-
tify the severity of each factor.

The validity of the questionnaire was used to evaluate 
the validity of the content. Five experts in the field of 
university and elderly health contributed to the layout of 
the questionnaires, the appropriateness of how to model 
the questionnaires, and the consistency and comprehen-
sibility of the variables of the survey.

The Cronbach alpha coefficient was used to test the 
questionnaires’ accuracy. The results were obtained as 
0.86 and 0.89 for the ISM and DEMATEL methods, re-
spectively, showing the questionnaires’ accuracy.

This type of study initially investigates the background 
of the scientific topic. Thus, a literature search was con-
ducted in IRANDOC (Iranian Scientific Information and 
Documentation Research Center), the Iranian Jihad Sci-
entific Database, and the Iranian Journal of Medical Sci-
ences Database for accessible studies and research related 
to social health. The search results were limited for ar-
ticles with the keyword of social health. For example, out 
of a list (Jahaddaneshgahi Database) of 350 366 articles, 
only 364 were dedicated to the elderly (ie, 10% of them). 
Also, out of these 364 articles, only 29 were related to the 
field of social health (ie, 8% of social health studies).

The ISM method was used to specify the degree of in-
teracting effects between the factors. This method helps 
identify the internal relationships between factors. In 
other words, ISM is a good technique to analyze one fac-
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tor’s influence on other factors and can help prioritize 
and determine the level of factors in a system. The steps 
to implement the ISM method were as follows:

A, Structural self-interaction matrix: The factors identi-
fied were examined in pairs to form the matrix, and the 
relationship between them was determined using V, A, 
X, and O symbols.

• Symbol V: If element i affects element j but element j 
does not affect element i.

• Symbol A: If element i does not affect element j but 
element j affects element i.

• Symbol X: If both elements affect each other.

• Symbol O: If two elements do not affect each other.

B, Reachability matrix construction: The rules for 
converting the structural self-interaction matrix into the 
reachability matrix are as follows:

• If the element (i, j) in the structural self-interaction 
matrix is equal to V, the element (i, j) in the reachability 
matrix is   1 and the element (j, i) is 0.

• If the element (i, j) in its structural self-interaction 
matrix is equal to A, the element (i, j) in the reachability 
matrix is   0 and the element (j, i) is 1.

• If the element (i, j) in the structural self-interaction 
matrix is equal to X, the element (i, j) in the reachability 
matrix is   1 and the element (j, i) is 1.

• If the element (i, j) in the structural self-interaction 
matrix is equal to O, the element (i, j) in the reachability 
matrix is   0 and the element (j, i) is 0.

After the development of the initial reachability matrix, 
the matrix transitivity should be examined. That is if fac-
tor I affects factor J and factor J affects factor K, factor 
I will affect factor K. After the transfer matrix, the final 
reachability matrix is obtained. The transferability con-
dition is that there must be a relationship between two 
factors, that is, the matrix layer is one, and so if the ma-
trix size is zero, that layer is changed to one.

C, Partitioning the factors to different levels: The effect 
is from bottom to top in this model. The higher the com-
ponent that affects the other factors, the lower the level, 
and the higher the effect on the other factors, the higher 
the model’s value. It is necessary to define the following 
categories to describe the factors.

• Reachability set for each element i: Contains the ele-
ments that affect element i plus element i.

• Antecedent sets for each element i: Contains the fac-
tors that affect element i plus element i.

• Subscription set for each element i: Subscription be-
tween the reachability and antecedent sets.

D, The structural model interpretation of factors affect-
ing elderly social health: The model is drawn after when 
all factors have been categorized and their location in the 
causal model determined.

E, The MICMAC analysis: This study aims to identify 
variables based on their power to drive and rely on. The 
variables are classified into four categories: 

• The first class is autonomous, that is, factors with a 
high degree of poor driving power and low dependency.

• The second cluster includes those barriers that have 
weak driving power and strong dependence.

• The t h ird category consists of barriers with both 
strong driving power and dependence.

• The fourth category includes driving factors that have 
strong driving power and weak dependence.

Final l y, DEMATEL will quantitatively display the 
strength of interactions, the relationships between fac-
tors ,  and the dependence and independence of factors 
in one number. This approach describes the cause-and-
effe c t relationships between factors that affect social 
health. The DEMATEL method’s steps and findings are 
as follows:

A: Creating a matrix of direct relationships: First, Bob 
created a measuring system to assess the causes and ef-
fects of the interaction relationships. Then, Linn and Wu 
in 2008 divided the levels into four classes, with num-
bers 0, 1, 2, and 3 showing no, low, medium, and very 
high relevance levels, respectively. The opinions of 12 
experts were used to calculate the simple average of ex-
pert opinions on each variable pair as the degree of rela-
tionship between the factors, the production of which is 
a square matrix showing the direct relationships between 
the factors. Since the elements do not directly affect the 
original diameter, the elements are zero.

B: The normalization coefficient is the average of the 
largest row sum and the total mean column sum of the 
matrix derived from the following relationship.
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3. Results

After a comprehensive review of the research, the most 
important factors affecting aging and social health were 
identified as follows:

1. Social support: Social support is the degree of affec-
tio n , companionship, and attention of family members, 
fri e nds, and others [6]. The findings of various studies 
confirm the social health effect of social support [3-5, 7-9].

2. Environmental factors: This includes the value of the 
environment in which people live (appearance, function-
ality, and aesthetics). Environmental quality is assessed 
by factors, such as the quality of service accessibility, 
inc luding health services; housing; shopping centers; 
recreational facilities; and physical environment, such as 
the availability of green space, the quality of sidewalks, 
traffic, etc. Results of Rollero and De Piccoli, Alidoust 
et al., Eibich et al. showed the impact of environmental 
factors on social health [10-12].

3. Leisure: Domaziyeh believes that leisure is a set of 
act ivities that people pursue with a passion for work, 
family, and social work to rest, develop their knowledge 
or enhance their personality or for the emergence of tal-
ent, creativity, and ultimately free participation in society 
[3]. Leisure time is measured by indicators, such as study, 
travel, sports, cinema and theater, crafts, creativity tele-
vis ion watching and listening, etc. The results of Amir 
Ahmadi and Amini Asadabadi, Hezar Jaribi and Arfaee 
showed the social health impact of leisure time [13, 14].

4. Socioeconomic status: This refers to the individu-
al’s group ranking. In other words, the achievement of 
a norm by an individual in comparison with the current 
ave rage expectations of cultural attributes, effective 
employment, material possessions, and personal group 
act ivity participation [9]. Zahediasl and Darwishifard, 
Seyfzadeh, Farzane and Alizade, Tajeddin, Sam Aram, 
and Sharbatiyan and Tavafi have accepted the impact of 
socioeconomic status on social health [3-5, 15-17].

5. Lifestyle: This factor includes objective and subjec-
tive behavioral patterns that the individual or community 
cho oses to symbolically differentiate themselves from 
oth er individuals or groups. What is represented and 
distinguished by this symbol may include individuality, 
identity, social status or spiritual mechanism, and men-
tal habits [18]. Some aspects of lifestyle include eating 
(traditional or fast food), cooking, leisure, and working 
hours (exercising or resting at home). The study results 

of Jenaabadi and Parsamehr and Rasoulinezhad have 
confirmed the effect of lifestyle on social health [19, 20].

6. Social capital: According to Bourdieu, social capital is 
the accumulation of actual and potential resources that are 
related to having a relatively stable network of more or 
less institutionalized relationships of mutual acquaintance 
or, in other words, the membership of a group for each. A 
group provides its members with the support of a collec-
tive capital that entitles them to credit. Bourdieu’s posi-
tion on social capital has focused on the extent of links or 
social networks [14]. Amini Rarani et al., Vosoughi et al., 
Kosheshi et al. have shown that higher social capital leads 
to the promotion of social health [14, 21-23].

7. Religion: According to Durkheim, religion refers to 
the collection of behaviors, beliefs, and attitudes related 
to the field of faith, including religious concepts and re-
ligious practices. Therefore, the religiosity of people can 
be measured in terms of their set of religious beliefs and 
attitudes and the degree to which they are adhered to and 
acted upon. Jenaabadi, Edrisi et al., Mirza Mohammadi 
et al. showed a significant effect of religiosity on social 
health [19, 24, 25].

8. Social security: Social security has to do with the ar-
eas of confidentiality related to other members of society, 
organizations, and government. In other words, it refers 
to the degree to which individuals in their daily lives are 
emotionally and psychologically comfortable and im-
mune to other people’s potential dangers and abuse in 
society [26]. So, being able to get out of the house peace-
fully day and night with no intimidation is one of the 
social security measures of society. The study results of 
Tajeddin, Sam Aram, Edrisi et al. Feghhi Farahmand and 
Zanjani, Fallahi and Kaffash showed the impact of social 
security on social health [15, 16, 24, 27, 28]. 

9. Social trust: Trust is defined as an individual and per-
sonality trait that is closely related to concepts, such as 
loyalty, honesty, and altruism. The results of research by 
Edrisi et al., Zaki and Khoshouei confirm a significant re-
lationship between social trust and social health [24, 29].

10. Social vitality: Winhowon (1993) defined happi-
ness as the degree or extent of one’s judgment about the 
utility of his/her quality of life. In other words, it means 
how much individuals love their lives. The results of 
several studies [22, 29] confirmed the effect of social vi-
tality on social health.

11. Life satisfaction: Diener et al. (1985) described life 
satisfaction as the subjective evaluation of one’s over-
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all quality of life or some aspect of one’s life [30]. The 
Research results of Afshani and Shiri Mohammadabad 
show a significant and direct relationship between life 
satisfaction and social health so that social health in-
creases with increasing life satisfaction [31].

12. Quality of life: According to the World Health Or-
ganization, quality of life is peoples ‘sense of well-being, 
a feeling of comfort in the satisfaction of the various as-
pects of life, which are important to them. The research 
results of Hosseini, Majdi, and Hasani indicate the im-
pact of quality of life on social health [32].

13. Social participation: It includes various types of 
individual and group actions to intervene in the deter-
mination of one’s self and society and influence public 
decision-making processes. Examples include mem-
bership in organizations, such as mobilization, sports 
teams, ceremonies, celebrations, etc [33]. The research 
of Nikvarz and Yazdanpanah has confirmed the effect of 
social participation on social health [34].

14. Residence: Residence means the place of residence 
of an elderly person, whether an elderly person lives at 
home or in a nursing home. The results of Sayar and Ba-
bakhanian indicated that the average social health of the 

elderly residing in the elderly home was less than the av-
erage social health of the elderly in the home [7]. Pasha 
et al. also noted a significant difference in general health 
between the elderly living in the nursing home and those 
living in the household [35].

Findings from ISM show the first step in implementing 
this method. As stated in the model explanation, this step 
includes the development of a self-interaction structural 
matrix. According to Table 1, the matrix uses symbols to 
describe the variables’ internal relationships.

The reachability matrix was obtained by converting the 
symbols to numbers 0 and 1, then, the factors were parti-
tioned in the next step. How to partition factors is to remain 
at level 1 for each item that has the same reachability and 
subscription collection. This element was then excluded 
from the set of factors and the procedure was carried out to 
partition all the factors for other factors (Table 2).

After the factors were partitioned, the structural model 
of interpreting factors affecting the elderly’s social health 
was drawn. Factors, such as socioeconomic status, social 
capital, the place of residence (residents/non-residents in 
the elderly home), social support, environmental factors, 
and religiosity are established as high-driving barriers. 

Table 1. Structural self-interaction matrix

1234567891011121314Factors

0OVXVXOVVVVVXASocial support1

 0VOVOOVVVVVVAEnvironmental factors2

  0AXAAAAXXXXALeisure3

   0VVOOOVVVVVSocioeconomic situation4

    0OAAOXAXXALife style5

     0OOVVVVXVSocial capital6

      0OVVVVVOReligion7

       0VVVXXOSocial security8

        0XXAVOSocial trust9

         0XXXASocial vitality10

          0XAALife satisfaction11

           0XAQuality of life12

            0ASocial participation13

             0Residence place14
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Factors, such as social security, quality of life, social 
confidence, and social engagement have been identi-
fied as intermediate factors with moderate effects. Also, 
factors, such as life satisfaction, leisure time, lifestyle, 
and social vitality have been identified as obstacles with 
high dependence. Relationships among factors suggest 
the importance of providing the basis for improving the 
elderly’s social health. For example, an elderly person’s 
socioeconomic status affects his/her social capital and 
residence (Figure 1).

Ultimately, the variables are classified by driving power 
and dependency power through the MICMAC analysis. 
As can be seen, the influences of social support, socio-
economic status, social security, social capital, the place 
of residence, and environmental and religious factors 
have the strength of leisure and driving force, lifestyle, 
and social trust (Figure 2).

Findings from DEMATEL are shown in this approach; 
causal relationships have been established between fac-
tors that affect social health. Based on the results of Ta-
ble 3, factors can be investigated from two perspectives. 
The first view is to what extent one factor has to do with 
other factors. For example, environmental factors, religi-
osity, and place of residence (home or the elderly home) 

have some relation with other factors. Factors, such as 
social security, social trust, leisure, social capital, and 
lifestyle are moderately related, and factors, such as so-
cial participation, socioeconomic status, social support, 
social vitality, quality of life, and life satisfaction have 
the highest relationship with other factors.

The second point of view is the influence of quantita-
tively calculated factors. Variables, such as environmen-
tal factors, socioeconomic status, religiosity, the place of 
residence, social support, social capital, social security, 
and social participation have been described as the bar-
riers with high driving power. Besides, factors, such as 
leisure time, satisfaction with life, quality of life, social 
vitality, lifestyle, and social trust have been identified as 
the barriers with high dependency power (Figure 3).

4. Discussion

Social well-being is one of the most important issues 
of sustainable development and is placed at the center 
of social economy and social well-being. Elderly people 
are more vulnerable to feelings of depression, social 
isolation, and other social traumas at their retirement. 
Therefore, it is necessary to know the factors affecting 
the elderly’s social health. Reviewing the research lit-

Table 2. Partitioning the first level factors

LevelSubscription SetAntecedent Set (Dependency)Reachability Set (Driving)Factors

1,4,6,131,4,6,131,3,4,5,6,8,9,10,11,12,131

22,142,3,5,8,9,10,11,12,132

13,5,10,11,121,2,3,4,5,6,7,8,9,10,11,12,13,143,5,10,11,123

1,41,41,3,4,5,6,10,11,12,13,144

13,5,10,12,131,2,3,4,5,7,8,10,11,12,13,143,5,10,12,135

1,6,131,4,6,131,3,6,9,10,11,12,136

773,5,7,9,10,11,12,137

8,12,131,2,8,12,133,5,8,9,10,11,12,138

9,10,111,2,6,7,8,9,10,11,123,9,10,11,139

13,5,9,10,11,12,131,2,3,4,5,6,7,8,9,10,11,12,13,143,5,9,10,11,12,1310

3,9,10,11,12,131,2,3,4,6,7,8,9,10,11,12,13,143,5,9,10,11,12,1311

3,5,8,10,11,12,131,2,3,4,5,6,7,8,10,11,12,13,143,5,8,9,10,11,12,1312

1,5,6,8,10,12,131,2,4,5,6,7,8,9,10,12,13,141,3,5,6,8,10,11,12,1313

141,4,6,142,3,5,10,11,12,13,1414
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Table 3. Row and column sum and degree of influence

Factors Di Rj  (Di+Rj)  (Di-Rj)

1 Social support 6.716 5.911 12.627 0.805

2 Environmental factors 5.401 4.117 9.518 1.284

3 Leisure 5.051 6.440 11.491 -1.389

4 Socioeconomic situation 6.805 5.586 12.391 1.220

5 Life style 5.491 6.347 11.837 -0.856

6 Social capital 5.986 5.549 11.535 0.438

7 Religion 5.550 4.419 9.969 1.131

8 Social security 5.627 5.375 11.002 0.252

9 Social trust 5.459 6.020 11.479 -0.561

10 Social vitality 5.865 6.944 12.810 -1.079

11 Life satisfaction 5.903 7.169 13.073 -1.266

12 Quality of life 5.871 6.976 12.846 -1.105

13 Social participation 6.071 6.037 12.108 0.034

14 Residence 6.021 4.928 10.949 1.093

Figure 1. Interpretative structural model of factors affecting social health of the elderly
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erature on social health, this report identified 14 factors af-
fecting the social health of the elderly. Then, the interpretive 
conceptual model approach was used to prioritize the factors, 
and the evaluation and decision-making test was used to as-
sess the importance and frequency between the factors of the 
quantitative relationships. The reason for using both ISM and 
DEMATEL is that the ISM method only determines the level 
of the influence of factors on each other and helps to identify 
the internal relationships among the factors. In other words, 

ISM is a good technique for analyzing one factor’s influence 
on other factors and can help prioritize and determine the 
level of factors in a system, while DEMATEL is capable of 
doing so. It quantifies the strength of the interactions and rela-
tionships between the factors and shows how many factors af-
fect each other. In this study, the prioritization of DEMATEL 
confirmed the prioritization of the ISM method. Thus, based 
on the qualitative part of the research, the review analysis, 
and the quantitative part of the research (ie, the use of inter-

Figure 2. MICMAC analysis diagram

Figure 3. Degree of influence among factors affecting social health of the elderly
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pretive systemic modeling methods and the assessment and 
decision-making check) it is concluded that the basic elderly 
socioeconomic status, religiosity, and residency are factors 
in promoting and improving the social health of the elderly.

The limitations of this study include focusing on previous 
studies, which resulted in identifying only 14 effective fac-
tors, while other factors may have been neglected. Further-
more, the results of this study are highly dependent on the 
opinion of the questioned experts and may change due to the 
relevant statistical sample. Nevertheless, it is critical that the 
reviewers agree on the validity of the findings.

5. Conclusion

Using the findings of the ISM helps policymakers and plan-
ners in geriatric health obtain an accurate picture of the fac-
tors affecting the elderly’s social health and can improve the 
elderly’s social health by considering the most important and 
effective factors. Also, DEMATEL quantitatively analyzes 
the relationship and severity of affectivity and effectiveness 
between factors and helps planners and professionals to bet-
ter focus on causal factors and realize them. Finally, this com-
bination would improve older people’s social health.
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