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Abstract

Background: The relationship between gender disparity and the risk of developing noncommunicable disease and other
social health determinants has not been well researched in the Islamic Republic of Iran.

Aims: To assess how gender disparity contributes to the overall risk of noncommunicable disease in the Islamic Republic
of Iran.

Methods: This was a secondary analysis of data on about 11000 adults aged 15-69 years from the 2011
WHO STEPwise approach to NCD risk factor surveillance (STEPS) survey in the Islamic Republic of Iran. The outcome
variable in our analysis was the noncommunicable disease risk factor index. We used an extension of the Blinder-Oaxaca
decomposition model to decompose the predicted mean difference in this index. Sampling method, study design and sex
were considered in the analysis. The predictor variables were age, household assets index, education, employment status,
ethnicity, and residence.

Results: The overall mean (standard deviation) noncommunicable disease risk score was 39.26 (22.4). The risk score for
women was significantly higher than for men (41.75 versus 36.84; P < 0.001). About 35% of gender disparity in risk score
was due to the differences in distribution of the predictor variables (explained component); of these, age contributed
the most (23.79%), followed by education (7.82%). The different gender effects on work status and age made the largest
contributions to the unexplained component of the disparity, 36.40% and 14.82%, respectively.

Conclusions: Policies to reduce the risk of noncommunicable diseases need to consider gender groups and how gender
affects social determinants such as employment status to make some gender subgroups more vulnerable than others.
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control of any of these diseases should be integrated into
approaches to prevent NCDs as a group. This integrated
approach can maximize collaboration and improve
efficiency of the prevention and control measures,

Introduction

Noncommunicable diseases (NCDs) are the leading cause
of both morbidity and mortality worldwide (1). About 71%
of all deaths and 43% of the world’s disease burden are

attributed to NCDs; these percentages are higher in low-
and middle-income countries, with 79% and 85% being
reported, respectively (2). The Islamic Republic of Iran is
also facing the challenge of NCDs: 83.5% of all deaths and
78.1% of the burden of diseases were attributed to NCDs
in 2019 (1).

The rising prevalence of NCDs is caused by unhealthy
lifestyles and behavioural changes, especially in
developing countries (3). Determining the prevalence
of the risk factors for these diseases, combined with
effective policymaking for their management, can
reduce the rising trend (4). In most interventions aimed
at promoting health, NCDs risk factors are considered in
isolation. However, some NCDs, mainly cardiovascular
disease, cancer, chronic respiratory disease and diabetes,
share common risk factors. Therefore prevention and

which is especially important for efficient use of limited
resources (5)

Given that these diseases and their risk factors vary
by community and population groups (4), their disease
burden differs among groups. Ignoring cultural and
social differences when designing control programmes
will likely widen health gaps between the populations
(2,6). Even though NCDs have received increased attention
(7,8), the fact that the contextual conditions for acquiring
such diseases are different for each community has been
neglected (4,6).

Some studies have shown that social- and gender-
related disparities exist in the risk of NCDs (4,9-12). These
gender disparities in NCD risk and their relationship
with other social health determinants, such as education,
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residence, employment and socioeconomic status, have
not received explicit attention (13-15).

Given the evidence on the differences in prevalence of
most NCDs and their risk factors among men and women
in the Islamic Republic of Iran (16,17), this study aimed to
assess the contribution of various factors to the gender
disparity. Determining the origins of the disparity will
help policymakers develop more effective interventions
aimed at reducing the burden of NCDs (18).

Methods
Study design and sample

This study was a cross-sectional analysis of secondary
data from the sixth round of the national STEPS survey
in Islamic Republic of Iran in 2011. The nationwide
survey (primary study) was a cross-sectional, population-
based study that used the World Health Organization’s
(WHO) STEPwise approach to surveillance of NCD risk
factors (19). It included about 12 000 Iranian people aged
6-70 years selected through multistage cluster random
sampling with inclusion probability proportional to
the population size. In our study we included about
11 000 adults aged 15-69 years. To compensate for over-
sampling in some provinces and to increase the accuracy
of the estimations, the sampling method and study
design were taken into account in the analysis. For this
purpose, the data were weighted based on the population.

Outcome variable

The outcome variable was the NCD risk factor index as a
proxy for NCD risk score. The risk factors considered for
estimating risk score were: insufficient physical activity;
low fruit and vegetable consumption; cigarette smoking;
overweight and obesity; and high blood pressure. We
included these core risk factors because they have the
greatest impact on NCD burden, modification is possible
through effective intervention and their information can
be obtained using questionnaire and simple physical
measurements (20). All risk factors were expressed as
binary variables according to standard recommendations
(21-24). Sufficient physical activity was considered a
combination of moderate and vigorous intensity physical
activity at least 600 metabolic equivalent of task (MET)
minutes per week according to WHO recommendations
(21). The general recommendation for daily intake of fruits
and vegetables is 5 or more servings, and this was the cut-
off used in our analysis (22). Current and daily use of any
type of cigarette (factory-made cigarettes, hand-rolled
cigarettes or cigars) was considered current cigarette
smoking. Based on body mass index (BMI), participants
with a BMI =z 25 kg/m* were classified as overweight
and obese (23). High blood pressure was defined as a
systolic blood pressure > 140 mmHg, a diastolic blood
pressure > 90 mm Hg, or current use of antihypertensive
medication (24).

To account for the different contributions of each risk
factor to the burden of NCDs, scoring for each risk factor
was weighted proportionate to its contribution (25). That
means the presence of each risk factor was scored relative

to its contribution to the burden of NCDs, and absence
of that the risk factor resulted in a contribution of o to
the final index. The total risk score for each respondent
was calculated from the sum of their weighted scores for
all risk factors. These scores were then converted into a
0-100 scale.

Predictor variables

In addition to sex (male/female), the potential predictor
variables examined were: age (in years); household assets
index (see below); highest educational level (no education,
< high-school diploma, high-school diploma, higher
education (at least some college); work status (employed,
unemployed, non-labour force according to the Bureau
of Labour Statistics (26); ethnicity (Persian/non-Persian)
and residence (rural/urban). To determine the household
assets index, factors related to the infrastructure and
facilities of the home were measured, including access
to a dedicated bathroom, kitchen, refrigerator, vacuum
cleaner, washing machine and computer. Using
polychoric principal component analysis and applying
the correlation matrix, the variables with the greatest
impact on the total variance were identified. Finally, the
first principal component (new variable) that accounted
for > 65% of the combined variance was considered the
household assets index.

Statistical analysis

Stata, version 14 was used for all analyses. We used
descriptive statistics, including central tendency
and dispersion indices for quantitative variables and
frequencies and percentages for qualitative variables.
To decompose the gender disparity in the overall risk
of NCDs, an updated package of the Blinder-Oaxaca
decomposition model was used (27,28). The mean
predicted gender difference in the NCD risk factor
index from the model was considered an estimate of
the related gender disparity. The model, which is based
on a counterfactual regression approach, considers
the frequency distribution and differential effect of
contributing factors that vary across gender groups, i.e.
it decomposes the gender disparity in the overall risk
of NCDs into smaller components. Thus, the method
explains how much of the disparity in mean predicted
outcome (NCD risk factor index) is due to differences in
the levels of the related factors among males and females
(explained components) and how much is due to gender
discrimination, but may also be due the differential effect
(the magnitude of regression coefficients) of the factors
and other unknown associated factors (unexplained
components). In fact, the existence of inequality despite
identical individual characteristics can be rooted in
unknown factors that affect the outcomes (27,29).
Assuming that the NCD risk score (Y) is explained

by n predictors (x,, ... x ), the gender mean difference in
predicted Y(D) is as follows:

1 el
Y-V = B - Al
i=1
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Where f is the mean value of each predictor variable
and f is the predicted regression coefficient.

If the male coefficients are used as the reference,
then decomposition is formulated from the viewpoint
of females. In other words, the counterfactual equation
(8'sl) can be obtained by replacing the female
coefficients with those of the male equation. By adding
and subtracting the counterfactual equation in the right
hand side of equation (1), the gender disparity in the mean
predicted Y(D) can be decomposed into explained (E) and
unexplained (U) components. It is straightforward to
show that:

()

k n
-y =Zﬁ{"(f{”—ff)+sz(ﬁim—ﬁf)
=1 =1
E U

Ethical approval

Approval for the study was obtained from the ethics
committee of the Shahid Beheshti University of Medical

Sciences, Tehran, Islamic Republic of Iran (IRSUMS.
RETECH.REC.1399.765).

Results
Baseline characteristics

The baseline characteristics of all study participants is
presented in Table 1. Men comprised about 51.86% of the
participants, and most (68.53%) were urban residents. The
mean age [standard deviation (SD)] of the participants
was 35.89 (SD 14.37) years. In terms of education, 16.71%
were not educated, while 46.11% had graduated from
high school or had a higher education. Less than half the
participants (42.88%) were part of the labour force, while
28.45% of men and 86.68% of women were non-labour
force. Almost half of the participants (47.94%) were of
Persian ethnicity. Significant differences were found
between males and females for: age (P= 0.001), household
assets index (P= 0.001), educational attainment (P= 0.001),
employment status (P < 0.001) and type of employmeny

Table 1 Baseline characteristics of adult participants in the sixth round of the STEPS survey?, by sex, Islamic Republic of Iran

Characteristic

NCD risk factor index, mean (SD)* 39.26 (22.40
Low consumption of fruits and vegetables, no. (%) 7630 (73.58
Insufficient physical activity, no. (%) 4506 (38.68
High blood pressure, no. (%) 2914 (22.05
Cigarette smoking, no. (%) 1036 (11.53
Obesity and overweightness, no. (%) 5804 (49.23

35.89 (14.37
-0.081 (1.17

Age inyears, mean (SD)
Household assets index, mean (SD)*
Educational attainment, no. (%)
No education 2597 (16.71
4103 (41.12
2626 (27.28

1495 (18.89

< high-school diploma
High-school diploma
At least some college

Employment status, no. (%)

Employed 3309 (37.44)
Unemployed 495 (5.44)
Non-labour force 6990 (57.13)
Type of employment, no. (%)
Employee 731(7.55
Labourer 568 (6.63
Freelancer 1958 (22.74
Home maker 4917 (37.31
Unpaid work? 1241 (14.41
Retired 717 (4.44
Unemployed® 662 (6.92

Persian ethnicity, no. (%) 5350 (47.94

Urban residence, no. (%) 7540 (68.53

All participants
(n =10 833)

Males Females P

(n = 4490) (n=6343)

36.84 (18.78) 41.75 (24.31) 0.001
3168 (73.65) 4462 (73.51) 0.955
1271 (26.73) 3235 (50.99) 0.001

1119 (20.51) 1795 (23.64) 0.168
964 (21.76) 72 (1.01) 0.001
2125 (43.05) 3679 (55.59) 0.001
34.85 (12.92) 36.96 (15.67) 0.001
-0.057 (1.06) -0.150 (1.29) 0.001
0.001

659 (10.04) 1938 (23.59)

1866 (44.1) 2237 (38.04)

1212 (29.16) 1414(25.34)

743 (16.69) 752 (13.02)

< 0.001

2755 (64.14) 554 (9.92)

301 (7.41) 194 (3.40)

1403 (28.45) 5578 (86.68)

0.001

456 (9.98) 275 (5.04)
494 (11.77) 74 (1.33)
1783 (41.86) 175 (3.04)
77 (1.66) 4840 (74.04)
620 (17.31) 621 (11.42)
600 (7.48) 117 (1.31)
429 (9.94) 233(3.81)

2230 (48.12) 3120 (47.75) 0.924
3199 (68.76) 4341 (68.28) 0.822

NCD: noncommunicable disease.

* World Health Organization STEPwise approach to non-communicable disease risk factors surveillance (20).
¥ NCD risk was calculated using the weighted score proportional to the contribution of the risk factor from the total burden of NCDs.
‘A combined index of variables related to the infrastructure and living facilities of the home, including access to a dedicated bathroom, kitchen, refrigerator, vacuum cleaner, washing machine

and computer.
dIncludes school students, university students, and those doing mandatory military service.

*Includes individuals unable to work and those who had not actively looked for work in the previous four weeks.

Note: The data were weighted based on the population size.
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(P = 0.001). The mean NCD risk factor index was
significantly higher among women (41.75; SD 24.31) than
men (36.84; SD 18.78) (P < 0.001).

Low consumption of fruits and vegetables (73.58%)
was the leading risk factor, followed by obesity and
overweight (49.23%), insufficient physical activity
(38.68%), high blood pressure (22.05%) and cigarette
smoking (11.53%). Significant gender differences were
found in cigarette smoking (men 21.76%; women 1.01%),
insufficient physical activity (men 26.73%; women
50.99% and obesity and overweight (men 43.05%; women
55.59%); all P = 0.001.

Decomposition results

The decomposition of the gender disparity in predicted
mean NCD risk is shown in Table 2. The disparity was in
favour of men (P < 0.001). Only about 35% of the gender
disparity was due to the differences in distribution
of the associated factors (explained component). Age
contributed the most (23.79%) tothe explained component,
followed by educational attainment (7.82%). About two-
thirds of the disparity was attributed to the different
effects of the variables (unexplained component), of
which about 20.96% was due to unknown variables that
were not included in the model. The different effects of
employment status and age made the largest contribution
to the unexplained component, accounting for 36.40 and
14.82%, respectively.

Discussion

We aimed to assess the contribution of related factors
to gender disparity in the overall risk of acquiring NCDs
among adults living in the Islamic Republic of Iran using
data from a nationwide survey. Our findings suggest
that men and women have different levels of exposure
to NCD risk factors. The overall NCD risk for women
was higher than for males. Decomposition of the risk
showed that employment status, educational level and
age substantially contributed to this gender difference.

Consistent with other studies (12,17,30,31), our study
highlights the higher risk of NCDs among women.
Evidence from a new WHO report shows that the
different gender roles and cultural norms have a major
effect on the NCD risks of men and women. These factors
tend to change with age and according to social and
cultural influences. Accordingly, this leads to different
behaviours which affect exposure to NCD risk factors
and health and help-seeking behaviour (32).

Despite this higher risk, the focus on women’s health
is often limited to reproductive ages and NCDs are
considered primarily men’s diseases (12,33). This gender
bias could lead to inadequate screening of NCD risk
factors among women, making it difficult to control
these diseases among them (12). While women tend to
live longer than men, older women experience poorer
health and more and NCD multimorbidity than older
men, with higher associated cost (12,33). This highlights a
challenge in health care provision for older women in the
Islamic Republic of Iran.

Table 2 Decomposition of the gender disparity in the mean predicted noncommunicable disease risk among Iranian adults

Component Contribution P Contribution (%)?
Difference ® -4.96 < 0.001 100.00
Explained component* =17 0.083 34.39
Unexplained component? -3.25 0.007 65.61
Explained component (detailed decomposition)
Age (years) -118 0.001 23.79
Household assets index 0.01 0.904 -0.15
Educational attainment -0.39 0.126 7.82
Employment status -0.03 0.968 0.65
Ethnicity -0.11 0.618 2.28
Residence 0.00 0.998 0.00
Unexplained component (detailed decomposition)
Age (years) -0.73 0.789 14.82,
Household assets index 0.04 0.705 -0.79
Educational attainment 0.44 0.311 -8.94
Employment status -1.80 0.023 36.40
Ethnicity -0.14 0.903 2.79
Residence -0.02 0.953 0.38
Unknown variables (constant)® -1.04 0.720 20.96

*Average percentage of increase (positive sign) or decrease (negative sign) in the gender risk score disparity.

" The male group was the reference category.

“Predicted difference (disparity) explained by the different distributions of all predictors between men and women.

dPredicted difference (disparity) generated by the different gender effects of the predictors.
¢Factors not included in the model.
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Our findings suggest that the mean age difference
between males and females contributed the most to the
disparity in NCD risk factor index. Our study indicates
that a significant part of the observed disparity was
attributed to the different gender effects of age. That
means the women experienced greater NCD risk with
increasing age than men. This finding is consistent
with other studies suggesting that multimorbidity is
more prevalent among elderly women than elderly men
(16,17,34,35). Of course greater longevity is associated with
increased morbidity and women tend to live longer than
men. At the same time, elderly women often encounter
multiple challenges including financial insecurity,
illiteracy, discrimination, domestic violence, physical
dependency and a greater possibility of living alone. As
well as these difficulties, their health needs and specific
requirements are often neglected (33). Therefore, more
attention should be given to elderly women in this regard.

Employment status also contributed to the observed
disparity in our study. This may be due to the differences
in jobs and working conditions between men and
women in the labour market, which in turn has resulted
in different prevalence rates and patterns of health
outcomes among men and women (15). According to the
Framingham Study, the combination of occupation and
family responsibility roles exerted considerable pressure
on women. Interpersonal relationships, coping styles and
occupations of some working women, along with family
responsibilities, have been reported to influence the
development of some NCDs in women, such as coronary
heart disease (36). This finding is plausible given that the
activities generally expected of women in Iranian society
involve less physical activity than those associated with
men, which is in line with other studies in the Islamic
Republic of Iran (29,37). In a gender-biased society, women
often have less access to education and social and health
services, and fewer employment opportunities than
men. Moreover, in Iranian society, education and work
settings are highly gendered which could cause gender
inequalities in health. In spite of the substantial increase
in women’s enrolment in higher education in the Islamic
Republic of Iran, significant development in the women’s
labour force has not taken place and they continue to face
discrimination in the job opportunities (38).

Different gender effects on educational status
also contributed to the disparity. Thus, equalizing the
educational levels of men and women could potentially
reduce the total difference. This finding, together with
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Our findings highlight the importance of gender-based
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NCDs. NCD risk-reduction policies need to consider not
only gender groups but also how gender interacts with
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Disparité entre les genres et risque de maladie non transmissible chez les adultes
en République islamique d'Iran

Résume

Contexte : La relation entre la disparité entre les genres et le risque de contracter une maladie non transmissible
et d'autres déterminants sociaux de la santé n'a pas fait l'objet de recherches approfondies en République islamique
d'Tran.

Objectif : Evaluer dans quelle mesure la disparité entre les genres contribue au risque global de maladies non
transmissibles en République islamique d'Iran.

Méthodes: Il s'agissait d'une analyse secondaire de données concernant environ 11000 adultes agés de 15 a
69 ans, issues de l'approche STEPwise de I'OMS 2011 sur la surveillance des facteurs de risque des maladies non
transmissibles (STEPS) en République islamique d'Iran. La variable de résultat dans notre analyse était l'indice des
facteurs de risque de maladies non transmissibles. Nous avons utilisé une extension du modéle de décomposition
de Blinder-Oaxaca pour décomposer la différence moyenne prévue dans cet indice. La méthode d'échantillonnage,
le plan de l'étude et le sexe ont été pris en compte dans l'analyse. Les variables prédictives étaient 1'dge, 1'indice de
richesse des ménages, 1'éducation, le statut professionnel, 'origine ethnique et le lieu de résidence.

Résultats : Le score global moyen (écart type) de risque de maladie non transmissible était de 39,26 (22,4). Le score
de risque pour les femmes était significativement plus élevé que pour les hommes (41,75 contre 36,84 ; p < 0,001).
Environ 35% de la disparité entre les genres dans le score de risque était due a la distribution différente des
variables prédictives (composante expliquée) ; parmi celles-ci, 1'dge était le facteur le plus important (23,79 %), suivi
par l'éducation (7,82 %). Les différents effets du genre sur le statut professionnel et 1'dge ont contribué le plus a la
composante inexpliquée de la disparité, 36,40 % et 14,82 %, respectivement.

Conclusion : Les politiques qui visent a réduire le risque de maladies non transmissibles doivent tenir compte des
groupes de genre et de la maniére dont le genre affecte les déterminants sociaux, tels que le statut professionnel,
rendant certains sous-groupes de genre plus vulnérables que d'autres.
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