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Objectives: Household overcrowding (HC) can contribute to both physical and mental disorders among the members of overcrowded
households. This study aimed to measure the status of HC and its main determinants across the provinces of Iran.

Methods: Data from 39 864 households from the 2016 Iranian Household Income and Expenditures Survey were used in this study.
The Equivalized Crowding Index (ECI) and HC index were applied to measure the overcrowding of households. Regression models
were estimated to show the relationships between different variables and the ECI.

Results: The overall, urban, and rural prevalence of HC was 8.2%, 6.3%, and 10.1%, respectively. The highest prevalence of HC was found
in Sistan and Baluchestan Province (28.7%), while the lowest was found in Guilan Province (1.8%). The number of men in the household,
rural residency, the average age of household members, yearly income, and the household wealth index were identified as the main
determinants of the ECl and HC.

Conclusions: The study demonstrated that the ECl and HC were higher in regions near the borders of Iran than in other regions. There-
fore, health promotion and empowerment strategies are required to avoid the negative consequences of HC, and screening programs
are needed to identify at-risk families.
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INTRODUCTION

to a density of persons in a given area or space that exceeds its
capacity to serve as a shelter and to fulfill other basic services
needed throughout the course of a lifetime [3]. Gray identified
four categories of definitions of the concept of overcrowding:
statistical, research, regulatory, and administrative. The statisti-
cal definitions are descriptive and are used to enumerate data.

Household overcrowding (HC) occurs when more than 2 per-
sons in a family share a single bedroom [1,2]. HC corresponds
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These definitions include occupancy rate and the number of
people in each room or bedroom. The research definition should
be consistent with its purpose. Housing regulations designed
to protect the health or well-being of residents should be stan-
dardized. Finally, administrative definitions are part of a ration-
ing process for allocating resources and are regulated by other
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factors such as income, affordability, and availability of suitable
housing [4].

The World Health Organization (WHO) housing and health
guidelines [5] show that HC is a global concern. For example,
6% of households in Latin American and Caribbean countries,
and 0.4% households in European Union (EU) countries had
more than 3 family members living in a single room. In New
Zealand [6], about 10% of the total population experienced
overcrowding.

Household density is an indicator of poor socioeconomic
status and a stressful situation associated with high mortality
[7]. Evidence has shown that overcrowding leads to the trans-
mission of infectious respiratory, skin, and intestinal diseases,
as well as contributing to many other non-communicable dis-
eases, including psychological problems [8]. For instance, the
incidence of tuberculosis is generally associated with HC [1].
Some types of nutritional insecurity, especially among chil-
dren, are related to high population density [9]. Generally, HC
affects various aspects of the lives of children, including their
academic performance [10], the social relationships among
women and children, the care given to children [4] and mental
health [11,12].

Population overcrowding can negatively impact justice in the
health service system because it exposes people to infectious
diseases [13]. The incidence of contagious diseases, including
meningitis and bacterial pneumonia, is very high in areas with
a high population density [14]. The risk of further transmission
of infectious diseases including gastroenteritis, pneumonia,
hepatitis B virus, and respiratory syncytial virus is high in over-
crowded households. Furthermore, the risk of acquiring hepa-
titis A and Helicobacter pylori infections has been found to be
associated with HC [8]. Although HC is a complex concept, with
its precise meaning varying by place, time, and culture, the
number of people living in a room and the size of the room are
crucial elements used to calculate indices of HC [15].

There is no specific universal standard for measuring crowd-
ing, although quantitative indicators have been developed
based on the number of residents and the size of their living
area. The Equivalized Crowding Index (ECI), Canadian National
Occupancy Standard, and the American Crowding Index are
among the commonly used indices. Our previous study used
the ECl index to measure HC [14].

Housing quality is likely to influence people’s health. Upgrad-
ing housing standards can improve the quality of life of people
and reduce the burden of diseases and healthcare costs. How-
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ever, the status of HC across the provinces of Iran and its deter-
minants are not well known. The purpose of this study was to
determine the magnitude and distribution of HC in Iran based
on data from 2016. Determining the extent of HC in the differ-
ent provinces can contribute to identifying healthcare needs
and ensuring better access to healthcare services, thereby con-
tributing to the maintenance of the quality of the environment
and the reduction of disease incidence and poverty. Further-
more, the findings of the present study are expected to con-
tribute to the reduction of climate change and the achieve-
ment of sustainable development goals.

METHODS

Study Setting

Iran is a low-middle-income country located in the eastern
Mediterranean region with an area of 1 648 000 km?. Based on
the 2016 census, Iran had approximately 80 million people liv-
inginits 31 provinces.

Data, Sampling Method, and Variables

Data from 39 864 households (18 808 residing in urban ar-
eas and 19 337 in rural settings), which accounted for 0.18% of
the total households in Iran, were used in this study. We re-
trieved the data for the analysis from the 2016 Household In-
come and Expenditures Survey conducted by the Iranian Sta-
tistical Center (ISC) for all 31 provinces. The unit of analysis was
the household. Face-to-face interviews with the households’
heads were conducted to complete the details of the ques-
tionnaire concerning the household members’ socio-demo-
graphic characteristics, assets, living facilities, food and non-
food spending, and income throughout the year. Multistage
sampling with geographical stratification was used to select
the households in ISC.

In this study, the ECI (a continuous variable) and the preva-
lence of HC (a binary variable) were the outcome variables,
while the place of residence, number of men in a household,
the household’s average age, the number of illiterate house-
hold members, and annual income were the explanatory vari-
ables.

Statistical Analysis

We used principal component analysis (PCA) to construct
the wealth index of the households. Variables such as access
to television, radio, refrigerator, mobile phone, personal com-
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puter, Internet, dishwasher, washing machine, central heating,
and cooling systems, electricity, gas, drinking water, sanita-
tion, and a bathroom; home surface area; and type of home
structure were used in the PCA. We divided the wealth scores
of the study participants into 10 deciles that were ranked from
poorest to richest.

The ECl was calculated as follows:

number of chlldzren less than 10 + number of couples + all other persons

ECI =

number of rooms

An ECI value of greater than 1 was considered to indicate
HC. We calculated the ECI for the urban and rural populations,

Total population

Province
Prevalence of HC SD

Yazd 0.024 0.004
Guilan 0.018 0.004
Mazandaran 0.027 0.005
Semnan 0.023 0.005
South Khorasan 0.024 0.004
Isfahan 0.055 0.006
Hamedan 0.040 0.006
Kordestan 0.057 0.008
Qazvin 0.047 0.007
Markazi 0.052 0.006
Fars 0.058 0.006
Tehran 0.057 0.005
Golestan 0.070 0.007
Alborz 0.074 0.008
Chaharmahal and Bakhtiari 0.074 0.008
Razavi Khorasan 0.074 0.006
Qom 0.091 0.009
Zanjan 0.073 0.008
Kohgiluyeh and Boyer-Ahmad 0.060 0.007
North Khorasan 0.079 0.007
Eastern Azerbaijan 0.067 0.007
Kermanshah 0.104 0.009
Western Azerbaijan 0.105 0.009
Booshehr 0.111 0.009
Ardebil 0.095 0.009
Hormozgan 0.129 0.009
llam 0.126 0.010
Khoozestan 0.141 0.009
Lorestan 0.141 0.011
Kerman 0.158 0.010
Sistan and Baluchestan 0.287 0.012

HC, household overcrowding; SD, standard deviation.
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provinces and counties, and wealth deciles separately. A geo-
graphic information system was used to illustrate the crowd-
ing index visually.

We used the concentration index to measure the socioeco-
nomic inequality in ECI. The values of the concentration index
fall in the range [-1, +1], where negative or positive values in-
dicate a concentration of crowding among worse-off or better-
off households, respectively. We used ordinary least square
and multiple logistic regression models to examine the associ-
ations between the explanatory (residential floor area, num-
ber of men in a household, household’s average age, number
of illiterate household members, and yearly income) and ex-

Urban population Rural population

Prevalence of HC SD Prevalence of HC SD
0.025 0.006 0.023 0.006
0.009 0.004 0.025 0.006
0.025 0.007 0.028 0.007
0.017 0.006 0.029 0.008
0.016 0.005 0.030 0.006
0.068 0.009 0.042 0.008
0.035 0.007 0.045 0.009
0.069 0.012 0.046 0.010
0.043 0.010 0.049 0.009
0.052 0.009 0.052 0.008
0.047 0.008 0.067 0.009
0.051 0.006 0.076 0.012
0.054 0.009 0.085 0.011
0.062 0.011 0.085 0.012
0.059 0.011 0.087 0.013
0.057 0.008 0.089 0.010
0.092 0.012 0.090 0.013
0.051 0.009 0.099 0.013
0.015 0.005 0.101 0.012
0.057 0.009 0.102 0.011
0.023 0.006 0.105 0.012
0.083 0.012 0.121 0.012
0.085 0.012 0.123 0.013
0.090 0.012 0.133 0.015
0.063 0.010 0.135 0.015
0.097 0.012 0.152 0.012
0.097 0.013 0.153 0.016
0.102 0.012 0.176 0.014
0.072 0.012 0.198 0.016
0.106 0.013 0.203 0.016
0.226 0.016 0.345 0.018
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plained variables (ECl and HC). Excel software (Microsoft Corp.,
Redmond, WA, USA) was used to perform the descriptive anal-
ysis. The regression models and the inequality measures were
done using Stata SE version 13.1 (StataCorp., College Station,
TX, USA). A p-value of less than 0.05 was considered to indicate
statistical significance. Finally, we used ArcGIS version 10.5 (Esri,
Redlands, CA, USA) to map the findings.

Ethics Statement

The research design of this study received ethical approval
from the deputy of research of Guilan University of Medical
Sciences (IR.GUMS.REC.1397.300).

RESULTS

Table 1 shows the magnitude of HC across the provinces of
Iran. The overall prevalence of HCin Iran during 2016 was 8.2
27.5%, while the HC among urban and rural residents were
6.3124.3% and 10.1130.2%, respectively. The lowest and
highest prevalence rates of HC were found in Guilan Province
(1.810.4%) and Sistan and Baluchestan Province (28.7 = 1.2%),
respectively.

Figure 1 illustrates the prevalence of HC in Iran overall and
in the urban and rural counties of Iran. The counties near the
southwestern, southern, and western borders of Iran had
more HC than the counties in other provinces. Furthermore,

0 25% 50%

Figure 1. Prevalence of household overcrowding in Iranian
counties.

76

the counties located around the coast of the Caspian Sea and
near the central desert of Iran faced less HC than the counties
in other areas. The HC results for both the urban and rural re-
gions were similar. Nikshahr, a county located in Sistan and
Baluchestan, had the highest proportion of HC observed in
any of the provinces of Iran.

The ECl for the counties is shown in Figure 2. The spatial re-
sults were similar to those presented in the HC maps. The
highest average ECl value (1.340) was found in Delegan Coun-
ty, which is located in the southwest of Iran, and the lowest
ECI (0.152) was found in Khor va Biabanak, a county near the
Dasht-e Kavir desert of Iran.

Equivalized Crowding Index and Household
Overcrowding in Wealth Deciles

Figure 3 presents the prevalence of HC in different wealth
deciles. The highest prevalence of HC was found among
households in the first decile (24.3%), followed by the second
decile (14.5%), and the lowest prevalence was found in the
10th decile (3.5%). The ECI for the households in the first de-
cile was 0.772, while the ECI for those in the 10th decile was
0.547 (Figure 3).

Concentration Index
The concentration indices and the ECl of HC for the overall

population and for urban and rural regions are summarized in

Figure 2. Average of Equivalized Crowding Index in Iranian
counties.
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Variables Observations Index value SE p-value
Overall population 38 145 -0.036 0.002 <0.001
Urban 18 808 -0.022 0.003  <0.001
Rural 19337 -0.034 0.003  <0.001

F-statistic=9.101, p-value=0.003

ECI, Equivalized Crowding Index; SE, standard error.

Table 2. The concentration indices for the overall population,
urban households, and rural households were -0.036, -0.022,
and -0.034, respectively. These findings indicated that HC was
more prevalent among the poor.

Table 2 presents the relationships between income, num-
ber of men in the household, and other explanatory factors
of the ECl and HC in Iran in 2016. The number of men in the
household, the average age of the household members, the
number of illiterate household members, and household size
had each a positive and statistically significant relationship
with the prevalence of HC and ECI (Supplemental Material 1).
Annual income and the wealth index of households also
showed indirect and significant associations with the preva-
lence of HC and ECI.

DISCUSSION

This study determined the prevalence of HC in Iran and
across its provinces in 2016. The findings showed that the
prevalence of HC in Iran in 2016 was 8.2% of households. HC
was more common in rural households and counties with
lower wealth status.

The prevalence of overall HC in Iran (8.2%) was lower than
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that reported in Ecuador (29.8%) and higher than that pre-
sented in the WHO report for households in Latin America and
the Caribbean (6.0%), and the EU (0.4%) [5]. However, the
prevalence of overcrowding in our study is lower than that re-
ported by studies from New Zealand in 2006 (10.4%), and in
1991 (11.9%) [16]. These discrepancies in the magnitude of
overcrowding might be related to several factors, including
variation over time and other contextual and socioeconomic
factors. Nonetheless, our findings show that a considerable
proportion of people are facing an unfavorable situation to
meet their basic needs, increasing their risk of suffering from
conditions affecting their physical and mental health.

The highest proportion of HC in New Zealand was found in
Manukau (22.0%), and the lowest in South Canterbury (3.4%)
[6]. Another study in Ecuador, which calculated the overcrowd-
ing index based on more than 3 individuals living in a room,
reported the prevalence to be 29.8% of the total population.
The prevalence of overcrowding in urban and rural settings
was 26.6% and 36.0%, respectively [15].

The highest average of ECl in our study was 1.340 for Dele-
gan County, located in the southwest of Iran, and the lowest
was 0.152 for Khor va Biabanak County, found near the Dasht-
e Kavir desert of Iran. Another study conducted in Iran report-
ed an average household crowding index (HCI) of 1.1 for preg-
nant women, while 53.0% and 8.6% of persons had HCls =1
and > 2, respectively [7].

The proportions of HC observed among the poorest or first
decile (24.3 vs. 15.0%), and the richest or 10th decile (3.5 vs.
2.0%) of the households our study were higher than in the
2013 census-based report from New Zealand [6]. A study in
Canada reported 2-3 times more overcrowding in the lower
wealth groups of households than in the higher wealth groups
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of households [17]. However, the extent of overcrowding ob-
served in the lowest decile of the households in our study is
likely to lead to physical, psychological, and social problems
and therefore requires special attention.

The income of the crowed households in our study was low-
er than that of uncrowded households, implying a higher pro-
portion of unemployed household members. This condition,
in turn, affects household members’ behavior and perfor-
mance. A prior study reported that the people of Murray, Ken-
tucky and the Pacific had larger household sizes, and were
more likely to experience overcrowding [4]. Unlike our find-
ings, other studies reported more crowding among younger
households than among older households [17].

Evidence has shown a strong association between literacy
and household income [18], with higher literacy levels associ-
ated with higher earning. This condition contributes to the de-
cline in HC [19]. Consistently, our finding also indicated less
crowding among households that contained members with a
higher level of literacy. Nevertheless, a significant difference in
income was not found between urban and rural residents. A
higher number of men in the household was associated with a
higher possibility of overcrowding. Similarly, a higher average
age of household members, was associated with more severe
HC. Evidence has shown an inverse relationship between HC
and income, meaning that more severe HC is associated with
lower household income [17]. Generally, low socioeconomic
status is related to high HC, and leads to health problems in
households. Likewise, our findings indicated a significant rela-
tionship between the number of illiterate persons in a house-
hold and HC. Household overcrowding is a driver of lower ed-
ucation among family members and a higher level of inequali-
ty over the life course [2].

Furthermore, the proportions of overcrowding among ur-
ban (6.3 vs. 36.0%), and rural (10.1 vs. 26.6%) households in
our study are lower than those reported in Ecuador [15]. The
average age of persons in overcrowded households was high-
er than in less overcrowded households. The high number of
illiterate persons in overcrowded families in our study might
imply a lack of health literacy, poverty, or other social-cultural
conditions. Furthermore, living area had a positive relationship
with the magnitude of overcrowding.

In societies with a high prevalence of HC, people experi-
ence various challenges including illnesses, food insecurity,
and psychological problems [9,11,19,20]. Policies and strate-
gies need to consider the public health implications of issues
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related to HC. Strategies aiming to provide standard housing
to citizens, especially in under-resourced countries, are not
feasible both because they are costly and because they com-
promise other development activities, including efforts to
provide access to healthcare services, coverage of health in-
surance, and subsidies for necessities, empowerment pro-
grams for mothers and heads of households, and health pro-
motion strategies. Regularly tracking households for public
health concerns such as communicable diseases, environ-
ment-related conditions, and psychosocial disorders is critical
for designing appropriate policies, strategies, and interven-
tions. Despite their context-specific nature, different strategies
focusing on HC can directly or indirectly strive to achieve bet-
ter health outcomes.

This study provided a comprehensive understanding of the
extent of HC in Iran using different measures. However, our
findings should be interpreted with caution. First, the analysis
utilized secondary data, from which other variables which
could have influenced HC are likely to have been omitted. Sec-
ond, the limited data used in the analysis led to the use of the
ECI method of determining HC, although several other meth-
ods are available. Third, a cross-sectional study cannot estab-
lish a causal relationship between HC and the explanatory
variables included in the analysis. Thus, future studies analyz-
ing the health status of households facing overcrowding need
to consider these concerns.

The findings of this study indicated a high prevalence of HC
across all the provinces in Iran. The prevalence of HC was high-
er among rural households and those with lower socioeco-
nomic status. Thus, health promotion and empowerment
strategies are required to prevent and reduce the negative
consequences of HC through the design and implementation
of HC screening programs, especially for disadvantaged
households.
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