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Objectives: This study aimed to explain the health-related quality of life (HRQoL) gap between the poorest and the wealthiest quintil-
es in the capitals of Kermanshah and Kurdistan Provinces (Kermanshah and Sanandaj), in western Iran.

Methods: This was a cross-sectional study conducted among 1772 adults. Data on socio-demographic characteristics, socioeconomic
status (SES), lifestyle factors, body mass index, and HRQoL of participants were collected using a self-administered questionnaire. The
slope and relative indices of inequality (Sl and RII, respectively) were employed to examine socioeconomic inequality in poor HRQoL.
Blinder-Oaxaca (BO) decomposition was used to quantify the contribution of explanatory variables to the gap in the prevalence of
poor HRQoL between the wealthiest and the poorest groups.

Results: The overall crude and age-adjusted prevalence of poor HRQoL among adults was 32.0 and 41.8%, respectively. The Sll and Rl
indicated that poor HRQoL was mainly concentrated among individuals with lower SES. The absolute difference (%) in the prevalence
of poor HRQoL between the highest and lowest SES groups was 28.4. The BO results indicated that 49.9% of the difference was ex-
plained by different distributions of age, smoking behavior, physical inactivity, chronic health conditions, and obesity between the
highest and lowest SES groups, while the remaining half of the gap was explained by the response effect.

Conclusions: We observed a pro-rich distribution of poor HRQoL among adults in the capitals of Kermanshah and Kurdistan Provinc-
es. Policies and strategies aimed at preventing and reducing smoking, physical inactivity, chronic health conditions, and obesity
among the poor may reduce the gap in poor HRQoL between the highest and lowest SES groups in Iran.
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Improving population health and reducing inequalities in
health across social groups and regions are the two most im-
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ent social groups [1-3].

Several studies [1,4-9] have confirmed positive associations
between socioeconomic status (SES) and HRQolL in various
countries. These studies highlighted that aging, health insur-
ance, the level of educational attainment, income, the pres-
ence of chronic disease, and behavioral factors such as physi-
cal activity and smoking behavior had significant impacts on
HRQoL of individuals in Iran and other countries. For example,
a study conducted by Rezaei et al. [3] found significant posi-
tive associations between being physically active, monthly
household income, and post-secondary education and HRQoL
among the general population in Iran. The latter study found
negative associations between factors such as older age, be-
ing married, having a chronic health condition, and smoking
and HRQolL.

Although the impacts of socioeconomic conditions on
health status have been extensively studied, there is limited
evidence on the determinants of socioeconomic inequalities
in poor HRQoL, especially in developing countries. To fill this
gap in the literature, we measured and analyzed socioeco-
nomic inequality in poor HRQoL in the capitals of Kermanshah
and Kurdistan Provinces (the cities of Kermanshah and Sanan-
daj, respectively) in western Iran. In particular, we aimed to
answer the following 2 research questions: (1) “Do socioeco-
nomic inequalities exist in poor HRQoL among the study pop-
ulation?”and (2) “What are the most important contributors to
the difference in the prevalence of poor HRQoL between the
lowest and highest wealth quintiles?” The results of this study
can provide valuable information for the design and imple-
mentation of policies to reduce socioeconomic inequalities in
HRQoL in Iran.

METHODS

Study Setting and Participants

Data for this study were obtained from a cross-sectional sur-
vey conducted from May to December 2017. The survey was
designed to measure HRQoL among individuals 18 years old
and above (n=1772) residing in the cities of Kermanshah and
Sanandaj, the capitals of Kermanshah and Kurdistan Provinces,
respectively. The samples in the survey were selected in 2
steps. First, each city was divided into 5 regions (north, south,
west, east, and central). Then, we used convenience sampling
to obtain an equal number of observations from each region.
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Data Collection Tools

The required data were collected using a self-constructed
questionnaire. The validity and reliability of the questionnaire
were confirmed in previous studies [3,8]. The questionnaire
consisted of 2 sections. The first part covered questions related
to socio-demographic characteristics (e.g., age, sex, and mari-
tal status), SES (e.g., education level, income level, and durable
assets of households), behavioral factors (e.g., smoking behav-
ior, physical activity), and body mass index (BMI) of the study
participants. The second part was the validated Iranian version
of the EuroQol 5-dimensions-3-level questionnaire, which in-
cluded 5 dimensions of quality of life (mobility, self-care, usual
activity, pain/discomfort, and anxiety/depression) with 3 re-
sponses (no problem, some problem, and extreme problem)
for each dimension.

Measures

The outcome variable of interest in this study was a binary
variable of poor HRQoL. The Iranian version of the EuroQol
5-dimensions with 3 dimensions of health states was used to
calculate HRQol for each respondent. We used the value set
that has been recently calculated by the visual analogue scale
among the general population in Iran [10] to compute the
overall HRQoL. To generate the binary variable of poor HRQoL,
we first measured the average score of HRQoL for the overall
sample. The participants of the survey were then divided into
2 groups based on whether their HRQoL was poor or good.
Participants were categorized into the poor-HRQoL group if
their HRQoL score was 0.1 points lower than the average score
of the total sample. This cut-off (=0.1 points) was based on an
established and commonly used cut-off representing a clini-
cally relevant moderate difference. Participants with a HRQoL
score greater than the average score of the HRQoL for the total
sample were defined as having good HRQoL. As in previous
studies [1,11], participants with scores between the average
score of HRQoL for the total sample and 0.1 points lower than
the average score for the total sample were excluded from the
analysis. Based on the current literature [1,4-9,12,13], we used
socio-demographic characteristics (e.g., age, sex, and marital
status), SES, behavioral factors (e.g., smoking behavior and
physical activity), and obesity status (BMI >30 kg/m?) of par-
ticipants as determinants of poor HRQoL in the analysis. Poly-
choric principal component analysis (PCA) [14,15] was used to
calculate the SES of the participants based on information on
16 durable assets of the households, income, and the educa-
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tional attainment level of the participants [16]. The suitability
of these variables in the PCA analysis was checked using the
Bartlett sphericity test and the Kaiser-Mayer-Olkin (KMO) in-
dex. As suggested by Williams et al. [17], if the KMO index is
greater than 0.5 and the Bartlett sphericity test is significant,
the PCA is a valid technique. The KMO index was 0.838 and the
Bartlett sphericity test was significant (x*= 5088.70; p<0.001).
The score obtained from the PCA was used to divide partici-
pants into 5 SES quintiles.

Statistical Analysis

Absolute and relative inequalities in poor HRQoL were esti-
mated using regression-based indices of the slope and relative
indices of inequality (Sl and RII, respectively) [18]. A Poisson
regression model with robust variance was used to generate
the SIl and RIl values at 95% confidence intervals (Cls). We re-
ported the Sl and RIl indices first with adjusting only for age,
and then adjusting for age, sex, and education. The Sll was de-
fined as the absolute difference in the prevalence of poor
HRQoL between the wealthiest and the poorest quintiles. A
positive sign of Sll suggests that poor HRQoL is mainly concen-
trated among the poor, while a negative sign indicates the op-
posite. For example, if the SlI for poor HRQoL is 0.30, the prev-
alence of poor HRQoL in the poorest quintile would be 0.30
higher than in the wealthiest quintile. The Rl is defined as the
ratio difference in the prevalence of poor HRQoL between the
wealthiest and the poorest quintiles. For example, a Rl of 2.60
would suggest that the prevalence of poor HRQoL in the poor-
est quintile is 2.60 times higher than in the wealthiest quintile
group. A Rl value greater than 1.00 indicates that poor HRQoL
is more concentrated among individuals with lower SES, while
a Rll value less than 1.00 indicates the opposite.

We used Blinder-Oaxaca (BO) decomposition [19-22] to ex-
plain the absolute difference in the prevalence of poor HRQoL
between the poorest and the wealthiest quintiles. Based on
the BO model, the prevalence gap between the poorest and
wealthiest groups in poor HRQoL can be decomposed into 2
main components: (1) the percentage attributable to different
levels of the explanatory factors between the wealthiest and
the poorest quintiles (known as the composition, endowment,
or explained effect) and (2) the percentage attributable to ex-
planatory factors having differential effects on poor HRQoL in
the wealthiest and the poorest groups (the response/coeffi-
cient effect). Suppose we have regression equations linking
poor HRQoL, y; to a set of k determinants, x, for the wealthiest
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(equation 1) and the poorest (equation 2) groups, as follows:
)/iA = /3AXi+£iA (M
)/iB ZﬁBXi+8iB )

The gap between the mean values of outcomes for the
wealthiest group, y*, and the poorest group, y*, can be calcu-
lated as:

Y-yt = AxB +APx*+ AxAB=E+C+CE 3)

where x° and x* are the average explanatory variables for
the wealthiest and the poorest groups, respectively; f* and p*
denote the coefficients of explanatory variables for the
wealthiest and the poorest groups, respectively; and Ax=x"-
x* and AB=p3"-p*. According to equation 3, the mean differ-
ence in the outcome variable (prevalence of poor HRQoL) was
divided into 3 components: (1) the percentage attributable to
different levels of the explanatory factors between the wealth-
iest and the poorest quintiles (explained components, E), (2)
the percentage attributable to explanatory factors having dif-
ferential effects on poor HRQoL in the wealthiest and the
poorest groups (the response or coefficient effect, €), and (3)
the percentage attributable to the interaction between the
difference in the mean value of explanatory variables and their
coefficients (CE). We used the BO decomposition technique
with a logistic model to decompose the gap in poor HRQoL
between the poorest and the wealthiest quintiles [21]. All data
analyses were performed using Stata version 14.2 (StataCorp.,
College Station, TX, USA), and p-values less than 0.05 were
considered to indicate statistical significance.

RESULTS

The average age of the study population was 36.3 years
(standard deviation, 12.5 years). Of the total of 1772 partici-
pants, 59.6% were males. Approximately 61.1% of the total
sample were married. The descriptive characteristics of the to-
tal sample and the crude and age-adjusted prevalence by ex-
planatory variables are presented in Table 1. The overall crude
and age-adjusted prevalence of poor HRQoL among the study
population was 32.0% (95% Cl, 29.9 to 34.3%) and 41.8% (95%
Cl, 39.5 to 44.1%), respectively. The overall crude prevalence of
poor HRQoL among males and females was 31.8% (95% Cl,
29.1t0 34.7%) and 32.3% (95% Cl, 28.9 to 35.8%), respectively.

Table 2 presents the associations between poor HRQoL and
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Prevalence of poor HRQoL (%)

Characteristics n (%) Crude Age-adjusted
(95% CI) (95% CI)

Age (y)

<40 1165(65.7) 21.7(19.4,24.2) 21.0(18.7,23.4)

=40 607(34.3) 51.7(47.8,55.7) 57.9(54.3,61.5)
Sex

Male 1057 (59.6)  31.8(29.1,34.7) 38.1(35.2,40.9)

Female 715(40.3) 32.3(28.9,35.8) 45.2(41.7,48.8)
Marital status

Single 589(33.2) 21.1(17.9,245) 355(31.6,39.5)

Married 1083 (61.1) 35.2(32.4,38.0) 36.4(33.2,39.8)

Divorced/widowed 100(5.7)  62.0(51.9,71.1) 56.8(51.7,61.8)
Smoking status

Smoker 321(18.1) 46.7(41.3,52.2) 51.9(47.1,56.8)

Non-smoker 1451(81.9) 28.7(26.5,31.1) 38.6(35.7,41.5)
Obesity status

Obese 157(8.9)  48.4(40.6,56.3) 49.3(43.0,55.5)

Non-obese 1615(90.1)  30.4(28.2,32.7) 40.1(37.7,42.6)
Physical activity

Active 896 (50.6) 17.8(15.4,20.5) 21.8(18.6, 25.4)

Moderately active 566 (31.9) 40.1(36.1,44.2) 45.4(41.9, 49.0)

Inactive 310(17.5)  58.1(52.5,63.4) 60.1(55.3, 64.8)
Chronic health condition

Yes 221(125) 77.8(71.8,82.8) 73.8(69.2,78.1)

No 1551(87.5) 25.4(23.3,27.8) 32.3(29.7,35.1)
Health insurance

Yes 1411(79.6) 28.3(26.1,30.8) 38.3(35.7,40.9)

No 361(20.4) 46.3(41.1,51.4) 51.1(47.3,55.1)
Socioeconomic status

1 (poorest) 355(20.0) 50.7(45.4,55.9) 52.7(48.3,57.1)

2 354(20.0) 33.3(28.6,38.4) 39.2(34.9,437)

3 355(20.0) 29.8(25.3,34.8) 41.3(37.5,45.3)

4 354(20.0) 23.7(19.6,285) 30.9(27.4,34.7)

5 (wealthiest) 354(20.0) 223(18.3,26.9) 27.1(22.7,31.9)

Journal of

HRQoL, health-related quality of life; Cl, confidence interval.

its determinants obtained from multiple logistic regression.
An inverse association was found between the prevalence of
poor HRQoL and SES (odds ratio of the highest SES group
compared with the lowest SES group, 0.45; 95% Cl, 0.31 to
0.66). Associations were found between low levels of physical
activity, being a smoker, obesity, having a chronic health con-
dition, and poor HRQoL (p<0.05). The results did not suggest
statistically significant associations between poor HRQoL and

Preventive Medicine
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Variables Crude OR p-value Adjusted OR p-value
(95% CI) (95% CI)
Age (y)
<40 1.00 (reference) 1.00 (reference)
=40 3.86(3.12,4.77) <0.001 251(1.91,3.31) <0.001
Sex
Male 1.02(0.83,1.25)  0.818 0.99(0.76,1.28)  0.95
Female 1.00 (reference) 1.00 (reference)
Marital status
Single 1.00 (reference) 1.00 (reference)
Married 2.03(1.61,257) <0.001 097(0.72,1.31) 087
Divorced/ 6.11(3.90,9.59) <0.001 1.50(0.84,2.67)  0.16
widowed
Smoking status
Smoker 2.17(1.69,2.78) <0.001 1.75(1.27,2.41)  0.001
Non-smoker 1.00 (reference) 1.00 (reference)
Obesity status
Obese 2.14(1.54,298) <0.001 161(1.09,238  0.02
Non-obese 1.00 (reference) 1.00 (reference)
Physical activity
Active 1.00 (reference) 1.00 (reference)
Moderately 3.08(2.42,391) <0.001 229(1.76,2.98) <0.001
active
Inactive 6.36 (4.79,8.45) <0.001 10.01(6.29, 15.92) <0.001
Chronic health condition
Yes 10.27 (7.33,14.39) <0.001 5.77(3.96,8.40) <0.001
No 1.00 (reference) 1.00 (reference)
Health insurance
Yes 217(1.71,2.75) <0.001 2.05(1.54,2.73) <0.001
No 1.00 (reference) 1.00 (reference)
Socioeconomic status
1 (poorest) 1.00 (reference) 1.00 (reference)
2 0.48(0.35,0.66) <0.001 0.64(0.45092) 0.02
3 0.41(0.30,0.56) <0.001 0.65(0.45093) 0.02
4 0.30(0.21,0.42) <0.001 0.54(0.37,0.78)  0.001
5 (wealthiest)  0.28(0.20,0.38) <0.001 0.45(0.31,0.66) <0.001

HRQoL, health-related quality of life; OR, odds ratio; Cl, confidence interval.

sex or marital status.

The estimated value of SIl was 0.29 (95% Cl, 0.08 to 0.50)
when we adjusted for age and 0.23 (95% Cl, 0.01 to 0.46)
when we adjusted for age, sex, and years of education. The es-
timated value of RIl was 1.19 (95% Cl, 1.04 to 1.35) when we
adjusted for age and 1.15 (95% Cl, 1.00 to 1.32) when we ad-
justed for age, sex, and years of education. These results sug-
gest that poor HRQoL was mainly concentrated among indi-
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Pre?oi/ction %% Cl :ﬁtg:
o) L UL gap
Prevalence of poor HRQoL in the 50.7 455 558
poorest quintile group
Prevalence of poor HRQoL in the 22.3 182 265
wealthiest quintile group
Total gap 28.4 218 350
Due to endowment (explained)
Age (=40y) 2.6 0.7 4.4 9.1
Chronic health condition (yes) 39 14 6.4 139
Smoking status (yes) 32 03 62 114
Obesity (yes) 0.3 -0.6 1.3 1.1
Physical activity (low) 41 0.6 78 144
Sub-total of gap (explained part) 14.2 99 184 499
Due to response (unexplained)
Age (=40vy) 0.2 -4.4 48 08
Chronic health condition (yes) -0.3 -1.9 12 -11
Smoking status (yes) 6.1 -11.8 241 215
Obesity (yes) 0.1 -1.3 16 05
Physical activity (low) 1.1 -15 4.0 39
Constant 75 -128 278 264
Sub-total of gap (unexplained part) ~ 14.8 84 211 520
Interaction -0.5 4.4 33 -19

HRQoL, health-related quality of life; Cl, confidence interval; LL, lower limit;
UL, upper limit.

'Computed by dividing the prediction for each determinant by the total gap
(28.4).

viduals with lower SES.

The results of the BO decomposition analysis are presented
in Table 3. The prevalence of poor HRQoL in the poorest SES
group was 50.7% (95% Cl, 45.5 to 55.8%), while it was 22.3%
(95% Cl, 18.2 to 26.5%) in the wealthiest SES group. The gap
between the wealthiest and poorest SES groups was 28.4%
(95% Cl, 21.8 to 35.0%). Our study indicated that 49.9% of the
gap between the 2 groups could be attributed to differences
in the distribution of explanatory variables included in the
model (i.e., age, smoking behavior, physical activity, the pres-
ence of chronic health conditions, and obesity). Differences in
age, smoking status, physical activity, and having a chronic
health condition between the 2 groups were identified as the
main factors that affected the difference in the prevalence of
poor HRQoL between the 2 groups. Additionally, the remain-
ing half of the difference between the 2 groups was attributed
to differences in the coefficients of variables (response) or oth-
er determinants that were not included in the study. The share

Socioeconomic Inequality in HRQoL in Iran

Physical activity (1ovv) |0 144
Obesity (yes) filll 1.1
Smoking status (yes) - | 114
Chronic health condition (yes) - [N 13.9

Age (=40y) T 9.1

(%)

of the interaction component in the total gap between the 2
groups was only -1.9% (Table 3).

The share of each determinant in the overall difference in
the prevalence of poor HRQoL between the poorest and
wealthiest groups is illustrated in Figure 1. As shown in the
Figure 1, the most important contributing factors affecting the
difference in poor HRQoL were having a chronic health condi-
tion (13.9%), smoking (11.4%), and physical activity (14.4%).

DISCUSSION

Composition, this study aimed to identify the factors re-
sponsible for the observed socioeconomic-related inequality
in poor HRQoL among the general population in western Iran.
The overall crude and age-adjusted prevalence of poor HRQoL
was 32.0 and 41.8%, respectively. The Sl and RIl indices re-
vealed that there were statistically significant pro-rich inequal-
ities in poor HRQoL among the study population. In other
words, poor HRQoL was more prevalent among lower-SES
participants. The prevalence of poor HRQoL among the low-
est-SES group was 50.7% (95% Cl, 45.4 to 55.9%), in contrast
to 22.3% (95% Cl, 18.3 to 26.9%) among the highest-SES
group (Table 1). Negative statistical associations between SES
and HRQoL have been well documented in previous studies
conducted in Iran and globally. For example, Matute et al. [13]
in Chile, Djarv et al. [1] in Sweden, and Menati et al. [23] in Iran
found that poor HRQoL was associated with lower SES. Anoth-
er study by Mielck et al. [24] in Germany also reported an in-
verse association between SES and HRQoL. Compared to peo-
ple with higher SES, individuals with lower SES have lower ac-
cess and utilization of health services, less awareness of health
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needs, and higher levels of unhealthy lifestyle habits (e.g.,
smoking and physical inactivity), which in turn can ultimately
lead to lower levels of HRQoL among the poor. Previous stud-
ies in Iran have already found that the utilization of health ser-
vices among people with higher SES was greater than among
those with lower SES [25,26]. A study by Huguet et al. [27]
highlighted the importance of financial barriers in access to
healthcare as an important factor that contributed to the
higher rate of poor HRQoL among those with lower SES.

The logistic regression analysis indicated that being an older
adult, physically inactive, obese, and a smoker, as well as hav-
ing a chronic health condition, were associated with poor
HRQoL. These findings are consistent with the results reported
by Augustussen et al. [28] in Greenland, Kitaoka et al. [29] in
Japan, Djarv et al. [1] in Sweden, and Karyani et al. [8] in Iran.
As shown by Rezaei et al. [3], smoking and physical inactivity
led to higher rates of poor HRQoL among adults in the west of
Iran. Another study by Hajian-Tilaki et al. [30] also suggested a
negative association between HRQoL and BMI.

The BO decomposition analysis demonstrated that the larg-
est contributors to the overall gap in the prevalence of poor
HRQoL between the poorest and wealthiest SES groups were
physical inactivity, having a chronic health condition, and be-
ing a smoker. A population-based cross-sectional study by
Djarv et al. [1] in Sweden investigated poor HRQoL among
6969 individuals aged 40-79 years in 2008 and concluded that
a higher number of chronic diseases and being physically in-
active were the most important determinants of poor HRQoL.
Previous studies conducted by Anokye et al. [31] in England,
Ross et al. [32] in Canada, and Buder et al. [33] in the US also
confirmed an inverse association between physical inactivity
and HRQolL.

There were some limitations to this study, and the findings
should be interpreted in the context of these limitations. First,
this analysis was based on cross-sectional data and it was not
possible to establish causal inferences between independent
variables and poor HRQoL. Therefore, longitudinal studies are
required to examine causality between poor HRQoL and its
determinants. Second, due to financial barriers, we used con-
venience sampling. The use of this sampling method limited
the generalizability of our results. These findings are generaliz-
able to the sample obtained from 2 cities in Iran. Further stud-
ies from other cities and provinces are required to increase the
generalizability of the results. Third, data on HRQoL and its key
determinants (e.g., smoking behavior and BMI) were collected
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using self-reporting, which is subject to measurement error.

In conclusion, monitoring socioeconomic-related inequality
in HRQoL is an important first step in the design and imple-
mentation of appropriate public policies to address inequali-
ties in health. The results of this study revealed a pro-rich in-
equality in poor HRQoL among the general population in the
west of Iran. We found that a higher prevalence of physical in-
activity, smoking, obesity, and chronic health conditions were
the main contributors to the observed difference in the preva-
lence of poor HRQoL between the poorest and wealthiest SES
groups. Thus, policies and strategies aimed at preventing and
reducing smoking, physical inactivity, chronic health condi-
tions, and obesity among socioeconomically disadvantaged
groups may reduce socioeconomic inequality in poor HRQoL
in Iran.
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