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Background: The present study aimed to assess the prevalence and intensity of catastrophic
health-care expenditures (CHE) relating to type 2 diabetes mellitus care and inequality in
facing such expenditures in Iran.

Methods: A total of 1065 type 2 diabetes patients were included in this cross-sectional
study. A multistage sampling method was used to select the samples. Data on sociodemo-
graphic characteristics, economic status, health and diabetic costs were collected using a self-
constructed questionnaire. We used capacity to pay (CTP) of households to calculate the
incidence of CHE due to diabetic care at four different thresholds. The mean positive
overshoot (MPO) and overshoot were used to assess the intensity of CHE. The relative
concentration index and slope index of inequality (SII) were used to measure socioeconomic-
related inequalities in incidences of CHE. In addition, decomposition methods were used to
identify the main factors affecting observed inequality in CHE.

Results: The incidence of CHE at the 10, 20, 30, and 40% of CTP thresholds for type 2
diabetes mellitus care was 57.5, 28.9, 16.5, and 11.4%, respectively. The results of CI and SII
indices for CHE due to diabetic care indicated that the incidence of CHE was more prevalent
among patients with lower socioeconomic groups. The decomposition analysis showed that
the socioeconomic status, marital status and gender of patients were the main factors
contributing to socioeconomic inequality in incidence of CHE among the poor.
Conclusion: Our study demonstrated that the incidence and intensity of CHE due to
diabetic care were relatively high, particularly among socioeconomically disadvantaged
patients. Modification to the present health care financing strategies is recommended in
order to protect lower socioeconomic groups against the financial burden of diabetic care.
Keywords: catastrophic cost, diabetes, inequalities, socioeconomic status

Introduction

Diabetes mellitus is the most prevalent disease due to metabolic disorders and it is
also one of the most costly chronic diseases around the world whose prevalence rate
is rapidly on the increase in Iran and throughout the world because of the changes
in lifestyle, aging of population, improvement in hygiene and treatment conditions
which lead to higher life expectancy.' The number of diabetics has risen from
108 million in 1980 to 422 million in 2014 and it is estimated that this number will
reach up to 552 million people by 2030.*> The most important side-effects of
diabetes can be cardiovascular diseases, kidney failure, nervous disorders, and eye
complications and in 2016 it was the seventh cause of death across the world with
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a death toll exceeding 1.6 million.° In Iran, in 2018,
approximately 5.3 million people were diagnosed with
diabetes and 805 million people with prediabetes and the
prevalence of diabetes was reported 11% among people
over 25. In Iran, the population of diabetics rises by
one percent annually.” Type 2 diabetes is the most com-
mon type of diabetes that includes 90% of the total dia-
betic cases. It is more prevalent among elderly adults but
because of obesity, sedentary lifestyle and poor nutrition, it
is increasingly noticeable among children, teenagers and
young adults.®'°

Diabetes usually puts a heavy economic burden on
patients and their families."'™"® According to a report
from the International Federation of Diabetes, most coun-
tries spend approximately 10% of their total annual health
budget for diabetes. The World Health Organization’s
budget to treat and prevent diabetic complications was
estimated to be between 673 and 1919 billion dollars in
2015. It is predicted that this number will rise to between
802 and 1452 billion dollars by 2040. The average cost for
treating and managing each diabetic patient was between
1622 and 2886 dollars around the world in 2015.'*'> The
annual expenditures of diabetes in Iran, including direct
and indirect costs, are estimated to be four billion dollars.”
Direct and indirect expenditures of diabetes and its com-
plications can result in imposing an economic burden on
patients and their families and it may cause families to fall
below the poverty line and encounter catastrophic health
expenditure (CHE).*'"'® The index of CHE is used to
measure the performance of health systems in relation to
patients’ financial protection against health costs.'’
CHEs are considered as extremely high health-care costs
in proportion to people’s income beyond which people are
forced to sacrifice their basic needs. According to the
World Health Organization, when a family spends more
than 40% of its income for health care after food cost
deductions, this cost is regarded as high; however, coun-
tries can determine that threshold according to their own
socioeconomic conditions.'"'®1?

Diabetics in low-income developing countries experi-
ence the high risk of economic burden and disastrous
health costs due to frequent referral to health-care centers
and high out-of-pocket payments (OOPs).**° Although
some countries have health-care insurance systems to
cover some diabetic costs, high OOPs can still cause
a lot of problems due to the existing inefficient risk divi-
sion mechanisms.®?' Diabetics should receive high quality
treatment if they suffer from acute symptoms and severe

complications which are usually costly and in low-income
developing countries, a high percentage of these are OOPs.
This puts a lot of patients and their families at a higher
financial risk. Identifying the imposed financial risk on
diabetic patients due to health-care costs and the other
related factors can lead to more effective efforts to alle-
viate this problem.'" Many studies have been conducted
on health-care expenditures and have examined the inci-
dence of CHE among households in Iran'’2*2* but no
studies have been done so far among the diabetics on the
index of CHE which causes poverty. A study by Rezaei
and Hajizadeh®> showed that 5.26% of Iranian households
faced CHE in 2017. Another study in Iran*® showed that
incidence of CHE among the general population was
2.57% in 2008 and 3.25% in 2015. One of the main
ways for health-care financing in Iran is OOPs and
a study indicated that the OOPs accounted for 47% of
total health expenditure in 2014.°” The present study
aimed to assess the prevalence and intensity of CHE
relating to type 2 diabetes mellitus care and inequality in
facing such expenditures in Iran in 2019.

Methods
Study Setting

This was a cross-sectional study conducted on type 2
diabetic patients in Iran. The prevalence of type 2 diabetes
is between 9.9 and 14.4% among Iranian adults and it is
estimated that its annual growth rate will reach the second
ranking in the Middle East after Pakistan by 2030.%%%
Iran is one of the 21 countries and territories of the
International Diabetes Federation'> MENA region. Four
hundred and sixty-three million people have diabetes in
the world and 55 million people in the MENA region; by
2045, this will rise to 108 million. The prevalence of
diabetes and total cases of diabetes in adults in Iran is
9.4% and 5,387,200, 1respectively.27

Study Participants

The study population consisted of all type 2 diabetic
patients who had been referred to diabetic clinics in Iran.
The sample size was 384 for each province and the total
sample size for the three provinces was 1152. According
to the following formula, the study population was
obtained with this assumption that 50% of these families
are paying CHE with a reliability of 95% and accuracy
of 5%:
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i p(1-p)  1962%025

" 0.0025
— 1152

=384 — 384 %3

There was a multistage sampling in this research according
to which provinces were divided into three clusters and
one province was selected from each cluster. In the next
stage, from among the list of clinics and diabetic centers in
each province, four centers were chosen. Then, according
to the list of patients covered in each center, the partici-
pants were selected based on simple random sampling and
they were asked to refer to the center for filling out
a questionnaire and periodic blood sugar tests. Having an
active record and being under care for at least 12 months
were among the conditions of participating in this study.

Data Collection and Variables

At first, the participants were contacted and asked whether
they were willing to participate in the study or not. If they
accepted, an appointment was arranged for face-to-face
interview and filling out a questionnaire in diabetes care
centers. The interview was conducted by a group of
trained interviewers in each province. In order to be sure
about the reliability of data collection, the supervisor of
the interviewers checked all the questionnaires. The ques-
tionnaire included participants’ demographic information
(age, sex, marital status, job, education, family size, insur-
ance type, socioeconomic condition, health care and food
costs, total family expenditures) and sickness records (the
duration of diabetes, using hospitalization services, back-
ground of diabetic complications).

Variables
Independent Variables
The proposed method of O’Donnell et al was used®’ to
determine the socioeconomic status of the household. The
questionnaire was used to assess household assets, includ-
ing LCD television, separate refrigerators, washing
machines, cell phones, dishwashers, microwave ovens,
Internet access, private cars, and home, and the number
of rooms. The asset index for each individual was calcu-
lated using principal component analysis and the studied
population was classified into 4 quartiles of 1 (the poor-
est), 2, 3, and 4 (the richest).

The asset index has been previously used in some
studies to determine SES in the Iranian population.®’ Use
of inpatient services is a dichotomous variable (yes/no)

that is assessed by the question “Has he/she been

hospitalized in the past month due to diabetes or its
complications?”

The history of the complications of diabetes is also
a dichotomous variable (has/does not have) that was eval-
uated by examining the patient’s medical record and ask-
ing the patient about the complications of diabetes,
including any eye, renal, nerve, heart, and diabetes com-
plications. Other independent variables included gender
(male or female), age group (22-55, 56—65, and 66-86),
household size (1-2, 3—4, and <5), education (illiterate/
elementary, middle school/high school, university degree),
marital status (never married, married, divorced/widow),
employment status (housewife/unemployed, retired, self-
employed, employed by an organization), type of health
insurance (Iranian insurance, armed forces insurance,
social security insurance, and other insurances), and dura-
tion of diabetes (=5, 5-10, >10).

Statistical Analysis

The mean (standard deviation) for the variables of the total
monthly household expenses, household food expenses,
and OOP expenses for household health services was
calculated. In addition, frequency distribution tables for
independent and demographic variables as well as fre-
quency percentage for incidence and intensity of CHE
were calculated in four thresholds of capacity to pay
(10%, 20%, 30%, and 40%).

In this study, a method presented by WHO,** was
utilized to estimate the incidence and intensity of CHE.
In this study, if the amount of OOPs related to diabetes
costs exceeds 40% of household’s capacity to pay, that
family will be regarded as a family with CHEs. The
method and details of calculating the incidence of CHE
has been mentioned in some other studies.’®** In sum-
mary, the following formula was used to calculate the
incidence of CHE due to type 2 diabetes mellitus care:

Step 1: Adjusting the household size using egsize, =
sizeP (as per pervious study; P is equal to 0.56>%).

Step 2: Calculation of poverty line as follows:

eqfood), = 1229 and pL = L1540 56445 <foodexpy <

eqsizey >

food55 (W is the sampling weight of household)

Step 3: Subsistence spending of household (se;) =

PL x egsizey,

Step 4: Calculation of CTP

CTP= Total household expenditure- household food
expenditure if se;>food),

or
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CTP= Total household expenditure- se, if se;, < food),

Step 5: Calculation of CHE using CHE = %ﬁk‘l‘ (if it is
>0.4; the household has faced CHE).

The intensity of CHE indicates how much families
spend for health care beyond a defined threshold. In this
research, two indices of overshoot and mean positive over-
shoot (MPO) were used for determining the intensity of
CHE. Overshoot measure is the average amount of
OOPs which exceeds the threshold (40% of household’s
capacity to pay) in the total sample of families in terms of
percentage. MPO shows the average OOPs for health care
that exceeds the threshold just among the families who
have encountered CHE. The following formulae were used
to calculate the overshoot and MPO, respectively.*”

ESE
cipn

Where o is the overshoot; oopy, is the OOP for health care

services; ctp, shows the capacity to pay of household and
Z is the threshold (ie, 0.4).

0
MPO = —
HC

Where HC is the head count and is equal to proportion of
household facing the CHE.

Two methods of concentration index and slope index of
inequality (SII) were used to measure socioeconomic
inequalities in the incidence of CHE for type 2 diabetes
mellitus care.’® The concentration index’® is defined based
on the concentration curve. Concentration curve plots the
cumulative percentage of respondents ordered by socio-
economic status on x-axis against the cumulative percen-
tage of outcome variable (incidence of CHE in this study)
on y-axis. If the concentration curve is below (above) the
perfect equality line, it suggests that the incidence of CHE
is more concentrated among the rich (poor).>® The CI is on
a scale of 1 to —1, with positive (negative) values indicat-
ing greater CHE concentration in wealthy (poor) socio-
economic households.

Considering that the outcome variable in this study is
binary; therefore, the estimated CI is not between —1 and
+1. As suggested by Wagstaff, the CI was normalized
through dividing it by 1%, where p is the mean of the
CHE.?” The SII is defined as the absolute difference in the
incidence of CHE between the wealthiest and the poorest
groups. A positive sign of SII denotes that incidence of
CHE is mostly concentrated among the poor and vice
versa. For instance, if the SII for incidence of CHE is

0.30, the incidence of CHE in the poorest group would
be 0.30 higher than that of the wealthiest group.

Analytical approach was used to determine the vari-
ables affecting inequality in the incidence of catastrophic
expenditures in diabetic patients. With regard to the fol-
lowing linear regression, there is a link between incidence
of CHE, y, and the explanatory variable, xk.

y=a+Xh xte—————— 1
K

Where x; is the explanatory variable mentioned above.
The CI for incidence of CHE could be decomposed

using the following formula:

_ AC.
Z(M>Ck + C 2
Kk \ H H

Cl=

Where C shows the CI for CHE, x; is the mean of
determinantsx;, C; is the C for explanatory factorxy,

(/’%) Cx is the elasticity of incidence of CHE with respect

to the explanatory variablex;. The Z(ﬂ’%) Cy shows the
k

contribution of explanatory factor x; to the C. The last

term, AﬂC‘ , is the residual component. Considering that our

measure of inequality is normalized CI; therefore, we used

the following formula in the decomposition analysis.

Ak AC,
C :Zk( I )Ck+ R 3

Cl =
1 —u 1 —u

-

Since the outcome variable is binary in this study, we used
the logistic regression model to obtain the marginal effect
of the determinants in the decomposition analysis. All
analyses were performed using Stata 14.2 (Stata
Corporation, College Station, TX, USA) and p<0.05 was

considered statistically significant.

Results

The descriptive characteristics of the study patients by
incidence of CHE for type 2 diabetes mellitus care are
reported in Table 1. A total of 1065 type 2 diabetes
patients were included in the study, of which 70.9%
(n=755) were women, 90.8% (n=967) were married and
67.1% (n=715) were housewives or unemployed. The
average (SD) age of the study patients was 58.9 years
(10.3). In addition, approximately 14% of patients reported
that they had used inpatient services in the last year as
a result of type 2 diabetes and nearly 74% had diabetes

complications.
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Table | Descriptive Characteristics of Type 2 Diabetes Mellitus
Patients by Incidence of CHE

Variable Number Incidence of
(%) CHE (95%Cl) at
the 40% of CTP
Threshold

Observation 1065 (100) | 11.4 (9.5-13.4)
Gender

Male 310 (29.1) | 9.3 (6.6—3.2)

Female 755 (70.9) 12.2 (10.0-14.7)
Age

22-55 366 (34.4) | 7.6 (5.3-10.9)

56-65 419 (39.3) 12.2 (9.3-15.7)

66-86 280 (26.3) 15.0 (11.2-19.7)
Household size

1-2 418 (39.2) 16.3 (12.8-19.8)

34 512 (48.1) | 89 (6.7-11.8)

=5 135 (12.7) | 5.9 (2.9-11.5)
Education

llliterate or primary education 750 (70.4) 10.9 (8.8 -13.8)

Junior or senior education 100 (9.4) 14.0 (8.4 —22.4)

University or higher 215 (20.2) 11.6 (7.9-16.7)
Marital status

Never married 22 (2.1) 31.8 (14.9-55.3)

Married 967 (90.8) 1.1 (9.2-13.2)

Divorced/widow 76 (7.1) 9.2 (4.3-183)
Occupation

Housewife or unemployed 715 (67.1) 1.1 (8.9-13.5)

Retired 165 (15.5) 13.3 (8.9-19.5)

Self-employed 138 (13.0) 10.1 (6.0-16.5)

Employed 47 (4.4) 12.8 (5.6-26.2)
Socioeconomic status

QI (the poorest) 276 (25.9) 16.7 (12.6-21.5)

Q2 270 (25.4) 12.9 (9.4-17.5)

Q3 246 (23.1) | 8.1 (5.2-12.3)

Q4 (the richest) 273 (25.6) | 7.3 (4.7-11.1)
Place of living

Isfahan 386 (36.2) | 5.7 (3.8-8.5)

Sanandaj 305 (28.7) 10.5 (7.5-14.4)

Sabzevar 374 (35.1) 17.9 (14.3-22.1)
Health insurance

Iranian health insurance 430 (40.5) 11.8 (9.1-15.3)

Armed forces health insurance 76 (7.1) 15.7 (9.1-26.0)

Social security insurance 485 (45.7) 10.3 (7.9-13.3)

Others® 71 (6.7) 11.2 (5.6-21.2)
Duration of Diabetes (years)

<5 348 (32.7) 10.6 (7.8-14.3)

5-10 339 (31.8) 10.6 (7.7-14.4)

>10 378 (35.5) 12.7 (9.7-16.4)

(Continued)

Table | (Continued).

Variable Number Incidence of
(%) CHE (95%Cl) at
the 40% of CTP
Threshold
Inpatient services
No 917 (86.1) | 9.8 (8.0-11.9)
Yes 148 (13.9) | 20.9 (15.7-28.3)
Complication
No 283 (26.6) 11.3 (8.1-15.5)
Yes 782 (73.4) 11.4 (9.3-13.8)

Notes: *No health insurance, Imam Khomeini health insurance, etc.
Abbreviations: CTP, capacity to pay; CHE, catastrophic health-care expenditure.

The average monthly household expenditures, monthly
food expenditure, OOP for health care in the last month
and monthly spending for diabetic care was 17,882,910,
9,222,480, 2,574,630, and 1,547,650 Iranian Rials (IRR),
respectively. On average, at the 40% of CTP threshold,
11.4% (n=121) of the total samples had faced CHE due to
type 2 diabetes mellitus care over the last month (Table 2).
The incidence of CHE of household for diabetic men and
women was 9.3 and 12.2%, respectively. While the inci-
dence of CHE of household for diabetic care in Isfahan
city was 5.7% (95%CI: 3.8— 8.5), it was 10.5% (95%CT:
7.5— 14.4) and 17.9% (95%CI: 14.3— 22.1) in Sanandaj
and Sabzevar cities, respectively.

The incidence and intensity of CHE at different CTP
thresholds (10, 20, 30, and 40%) for type 2 diabetes
mellitus care are presented in Table 3 by economic status
of the households. As indicated in the table, the incidence
of CHE of household for diabetic patients in quartile 1 (the
poorest) is higher than quartile 4 (the richest) for all
thresholds. For example, at the 20% of CTP threshold,
the incidence of CHE of household among the poorest
was 33.3%, while it was 25.2% in the richest groups.
The study indicated that the intensity of CHE (ie, the
overshoot at different thresholds) varied from 3.7% in
quartile 1 to 2.0% in quartile 4. With regard to MPO,
this indicator for the poorest and richest at the 40% of
CTP threshold was 22.4 and 27.8%, respectively.

Table 4 presents the results of univariate and multi-
variate logistic regression of determinants of CHE at the
40% of CTP threshold among patients with type 2
diabetes mellitus in Iran for 2019. As illustrated in the
table, univariate analyses indicate that households with
older patients (p<0.05), patients from small households

Diabetes, Metabolic Syndrome and Obesity: Targets and Therapy 2020:13
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Table 2 Descriptive Statistics of Type of Household Expenditure by Socioeconomic Status

Ql Q2 Q3 Q4
Household total expenditure per capita (IRRs) 18,028,990 17,850,740 17,149,590 18,427,840
Household food expenditure per capita as % of total expenditure per capita 52.6 238 50.8 50.3
Household nonsubsistence spending per capita as % of total expenditure per capita 474 76.2 49.2 49.7
Household diabetes related OOP per capita as % of total expenditure per capita 7.5 8.1 82 7.3
Household OOP per capita as % of total expenditure per capita 13.8 14.7 25.0 14.7

Notes: The value of US$1 at the time of the study was equal to 128,986 Iranian Rials (IRRs).

Table 3 Incidence and Intensity of CHE for Type 2 Diabetes
Mellitus Care by Socioeconomic Status

Thresholds of Capacity to Pay
10% 20% 30% 40%
Incidence of CHE
Ql 60.5 333 22.1 16.7
Q2 59.2 31.5 18.5 12.9
Q3 52.8 25.2 13.4 8.1
Q4 57.1 25.2 1.7 7.3
Overall 57.5 289 16.6 11.4
Overshoot %
Ql 0.13.4 8.6 5.7 37
Q2 0.13.5 8.7 6.2 4.5
Q3 0.09.6 54 33 2.0
Q4 0.09.0 49 3.0 2.0
Overall 3.1 1.4 6.9 4.6
Mean positive overshoot %
Ql 222 25.8 26.1 224
Q2 22.8 27.8 333 349
Q3 18.3 21.8 244 25.5
Q4 15.8 19.6 25.6 27.8
Overall 27.4 19.9 24.1 27.7

Notes: Quartile | (QI) is the poorest and quartile 4 (Q4) is the richest.
Abbreviation: CHE, catastrophic health-care expenditure.

(p<0.05), patients from lower socioeconomic status
(SES) (p<0.05), those living in Sanandaj and Sabzevar
cities (p<0.05), patients who were married or widow/
divorced (p<0.05) and who had used inpatient care over
the past year (p<0.05) were more likely to face CHE for
type 2 diabetes mellitus. Multivariate logistic indicated
that older age of the patients, being female, married or
widow/divorced, socioeconomic status of the house-
holds, place of living and use of inpatient services by
diabetic patients were the main determinants of CHE of
household for type 2 diabetes mellitus. For example, the
study indicated that if a household has a female diabetic
patient, that household is 1.73 times more likely to
experience CHE.

Table 5 shows the results of relative concentration
index and SII of CHE for type 2 diabetes mellitus care.
As indicated in the table, for both indices and for all
thresholds, the incidence of CHE is more concentrated
among the socioeconomically disadvantaged households.
The results of CC of incidence of CHE for type 2 diabetes
mellitus care are demonstrated in Figure 1. In addition, the
results of concentration curve showed that the CC lies
above perfect equality line for four different levels of
CTP; indicating that the incidence of CHE is more pre-
valent among the poor.

The decomposition results of the relative concentration
index for incidence of CHE for type 2 diabetes mellitus
care in Iran are reported in Table 6. The concentration
index for explanatory variables indicated that being
female, older adults (aged 66 and above), use of inpatient
services and having diabetes complications are more pre-
valent among the households with lower socioeconomic
status. While those diabetic patients who were married and
widow/divorced, were more educated and who were from
larger households were more concentrated among the rich
families. Main findings of the decomposition analyses are
reported in the last column in Table 5. As illustrated in the
column, the main factors contributing to socioeconomic
inequality in incidence of CHE among the poor were the
socioeconomic status (88%), marital status (3.8%), gender
of patients (3.2%), household size (2.7%), use of inpatient
services (2.5%), diabetes complications (less than 1%),
and duration of diabetes (less than 1%). The results sug-
gested that 77.6% of socioeconomic-related inequality in
incidence of CHE for type 2 diabetes mellitus care were
explained by explanatory variables included in the study
and the remaining 22.4% was associated with the variables
that were not included in our decomposition model.

Discussion
This study aimed to measure the incidence and intensity of
CHE for type 2 diabetes mellitus care in Iran in 2019. We
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Table 4 Results of Multivariate Logistic Regression of Determinants of Incidence of CHE for Type 2 Diabetes Mellitus at the 40% of

CTP Threshold, Iran, 2019

Variables Crude OR (95%Cl) Adjusted OR (95%Cl)
Gender
Male (ref.) | |
Female 1.34 (0.86-2.08)* 1.73 (1.06-2.81)**
Age
22-55 (ref) | |
5665 1.67 (1.03-2.7)** 1.80 (1.04-3.13)**
66-86 2.13 (1.28-3.53)%** 2.27 (1.25-4.13)%**

Household size

llliterate or primary education
Junior or senior education

University or higher

1-2 | |

34 0.51 (0.34-0.77)*** 0.70 (0.44-1.12)*

25 0.33 (0.15-0.7 1y*** 0.52 (0.23-1.18)*
Education

[
132 (0.72-2.46)*
1.07 (0.66—1.72)*

[
1.68 (0.85-3.30)*
1.56 (0.81-2.99)*

Marital status
Never married
Married

Divorced/widow

[
0.26 (0.11-0.66)*+*
0.22 (0.06-0.71y*#*

[
0.25 (0.09-0.67)**
0.26 (0.07—-0.95)**

Occupation
Housewife or unemployed
Retired
Self-employed

Employed by an organization

[
1.24 (0.74-2.05)*
0.91 (0.49-1.65)*
117 (0.48-2.86)*

I
111 (0.62-2.00)*
0.97 (0.50—1.86)*
.52 (0.53—4.39)*

Socioeconomic status
QI (the poorest)
Q2
Q3
Q4 (the richest)

[
0.72 (0.46-1.19)*

0.44 (0.25-0.77y%+*
0.39 (0.23-0.69)%**

I
0.71 (0.42-1.18)*

0.44 (0.24-0.80)*+
0.32 (0.17-0.63)%**

Health insurance
Iranian health insurance
Armed forces health insurance
Social security insurance
Other®

[

139 (0.70-2.75)*
0.85 (0.56-1.29)*
0.94 (0.42-2.08)*

I

1.34 (0.64-2.84)*
0.94 (0.60—1.46)*
0.95 (0.41-2.20)*

Place of living
Isfahan
Sanandaj

Sabzevar

[
1.93 (1.11-3.41)sx
3.61 (2.17-5.98)%

[
2.06 (1.10-3.84)*
3.93 (2.22-6.97)%+

Duration of diabetes (years)
<5
5-10
>10

[
0.99 (0.61-1.62)*
122 (0.77-1.92)*

I
.14 (0.67—1.92)*
126 (0.75-2.12)*

Inpatient services

No I |
Yes 2.43 (1.54-3.82)%+ 2.33 (1.42-3.80)%+
(Continued)
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Table 4 (Continued).

Variables

Crude OR (95%Cl)

Adjusted OR (95%Cl)

Complications
No |

Yes 101 (0.65—1.54)

[
1.07 (0.67—1.71)*

Notes: *No health insurance, Imam Khomeini health insurance, etc. *p>0.05; *¥p<0.05; ***p<0.01.

Abbreviations: Cl, confidence interval; OR, odds ratio.

Table 5 Results of Relative Concentration Index and Slope Index
of Inequality for Incidence of CHE Among Patients with Type 2
Diabetes Mellitus

CTP Relative Concentration | Slope Index of

Thresholds | Index (95%Cl) Inequality (95%CI)
10% —0.04 (—0.10 to 0.02)* 0.06 (—0.04 to 0.16)*
20% —0.09 (-0.16 to —0.02)** 0.12 (0.02 to 0.21)**
30% —0.16 (-0.25 to —0.07)** 0.14 (0.06 to 0.22)**
40% —0.20 (0.3 to —0.10)** 0.12 (0.05 to 0.18)**

Notes: *>0.05; **p<0.05.
Abbreviation: CTP, capacity to pay.

also explored the socioeconomic-related inequalities in CHE
for type 2 diabetes mellitus care and related factors affecting
it using decomposition method. To the best of our under-
standing, it is the first attempt to examine incidence and
intensity of CHE among households and measure socioeco-
nomic-related inequality of CHE and its related factors due to
type 2 diabetes mellitus care in Iran. This study demonstrated
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Figure | Concentration curve for incidence of CHE for type 2 diabetic care in
different CTP thresholds.

that the incidence of CHE of household for type 2 diabetes
mellitus care at the 40% of CTP threshold was 11.4%,;
indicating that 11.4% of households spent 40% and above
of their CTP (nonfood expenditure) on diabetic care. A study
by Jing et al'' in China found that the incidence of CHE
among patients with type 2 diabetes mellitus at the 40% of
nonfood expenditure threshold of household is about 14%.
Singh et al*® investigated the economic impact of diabetes in
South Asia and indicated that total costs for diabetic care in
South Asia vary from $483 to $2637 per patient, and on
average, 5.8% of patients with diabetes suffer from cata-
strophic spending at the 40% of CTP household. They also
demonstrated that the mean direct costs per patient are posi-
tively associated with a country’s gross domestic product per
capita. In another study, the incidence of CHE and impover-
ishment due to diabetic care in rural areas of China was
reported 24.0% and 17.9% in 2009 and 23.6% and 17.6%
in 2016, respectively.'® A study by Rezaei and Hajizadeh®
showed that 5.26% of Iranian households faced CHE in
2017. In another study in Iran,”® the results showed that
incidence of CHE among general population was 2.57% in
2008 and 3.25% in 2015. A study conducted in the western
part of Iran, Kermanshah province, found that incidence of
CHE among households was 4.12% in 2017."” The incidence
of CHE among general population was 4.8% in one of the
provinces included in this study.*’ Similar to previous
studies,'*® we used the MPO and overshoot to measure
the intensity of CHE for type 2 diabetes mellitus care. We
found that the MPO and overshoot of the type 2 diabetes
mellitus care were equal to 27.4% and 3.1%, respectively.
Using the same threshold as in our study, the MPO in a study
in Iran was 13.5% and 12.88% in 2014 and 2015,
respectively.”® Based on the results of present study and
those aforementioned studies, the incidence and intensity of
CHE of household for type 2 diabetes mellitus were much
greater; suggesting that type 2 diabetes mellitus had
a significant financial burden on household budget in Iran.
The that
a statistically positive direction between socioeconomic

current study indicated there is
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Table 6 Results of Decomposition Analysis of CHE Among Type 2 Diabetes Mellitus Patients
Variable Elasticity Concentration x Contribution
Absolute % Summed
Gender
Male (ref.)
Female 0.264 —0.022 —0.007 32 32
Age
22-55 (ref.)
56-65 0.158 0.003 0.001 -0.3
66-86 0.145 —0.001 0.000 0.1 -0.2
Household size
1-2 (ref.)
34 —0.112 0.018 —0.002 1.1
25 —0.057 0.051 —0.003 1.6 2.7
Education
llliterate or primary education (ref.)
Junior or senior education 0.032 0.157 0.006 -2.7
University or higher 0.061 0.429 0.029 —14.2 -17.0
Marital status
Never married (ref.)
Married —0.856 0.008 —0.008 38
Divorced/widow —0.063 0.001 0.000 0.0 3.8
Occupation
Housewife or unemployed (ref.)
Retired 0.01'1 0.187 0.002 =11
Self-employed —0.002 0.049 0.000 0.1
Employed by an organization 0.011 0514 0.007 -3.2 —4.2
Socioeconomic status
QI (the poorest) (ref.)
Q2 —0.057 —0.228 0.015 7.1
Q3 —0.126 0.257 —0.037 17.8
Q4 (the richest) —0.189 0.744 —0.159 773 88.0
Health insurance
Iranian health insurance (ref.)
Armed forces health insurance 0.014 0.073 0.001 -0.6
Social security insurance —0.016 0.027 0.000 0.2
Others® —0.002 —0.303 0.001 —0.3 —0.6
Place of living
Isfahan (ref.)
Sanandaj 0.136 0.074 0.011 =55
Sabzevar 0.325 —0.024 —0.009 4.2 -1.3
Duration of diabetes (years)
<5 (ref)
5-10 —0.051 0.039 —0.002 1.1
>10 —0.025 —0.048 0.001 —0.6 0.4
Inpatient services
No (ref.)
Yes 0.080 —0.051 —0.005 2.249 2.500
(Continued)
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Table 6 (Continued).

Variable Elasticity Concentration x Contribution
Absolute % Summed
Complication

No (ref.)

Yes 0.032 —0.018 —0.001 0.317 0.320
Explained total -0.159 77.6
Unexplained total —0.046 224
Sum —0.205 100

Notes: *No health insurance, Imam Khomeini health insurance, etc.

status of household and facing CHE for type 2 diabetes
mellitus care. This finding is in line with findings
reported in Iran and other countries.''!”2339%2 The
incidence of CHE for type 2 diabetes mellitus care at
the 40% of CTP household was 16.7% and 7.3%
among the poorest and richest households, respectively.
Our logistic analysis indicated that the probability of
facing CHE among households within first quartile of
socioeconomic status was 3.3 times higher than those
in fourth quartile. In a study conducted in China,'' the
incidence of CHE for type 2 diabetes mellitus care
among the poorest and richest households was 13.8%
and 17.1%, respectively. However, the proportion of
households facing CHE due to diabetic care was higher
in lower economic status groups at all threshold levels
used in this study (10%, 20%, 30% and 40% of house-
hold CTP). In addition to socioeconomic status, being
female, older age, being married, use of inpatient ser-
vices, and living place were identified as main factors
affecting experience of CHE for type 2 diabetes melli-
tus care. These results are similar to the results of
studies conducted in Bangladesh,*® Colombia,** and
Iran.?> Similar to the results of our study, a positive
association was reported between being female and
increased odds of CHE in a study conducted in South
Africa.*> We did not find any statistically significant
association between health insurance, education level,
occupation status, duration of diabetes and diabetic-
related complications with risk of CHE for type 2
diabetes mellitus. Smith-Spangler et al,*® in a study
conducted on 35 developing countries, found that
health insurance coverage does not have a statistically
significant impact on reducing the incidence of CHE
for type 2 diabetes mellitus. Sun et al® showed that

there is no statistical association between incidence of

CHE for type 2 diabetic care and diabetic-related
complications.

The present study also showed that a pro-poor distribu-
tion system existed in incidence of CHE for type 2 diabetes
mellitus care (negative concentration index and the SII less
than one); meaning that the CHE is more prevalent among
type 2 diabetes mellitus patients with lower socioeconomic
status. In a study conducted in Iran,** the overall concentra-
tion index for CHE among households that utilized inpatient
services in hospitals of Hamadan was —0.163; indicating that
the CHE is more prevalent among the poor. Similar to our
finding on distribution of CHE, a pro-poor distribution of
CHE was found in previous studies conducted in Iran.'”*
Our decomposition analysis demonstrated that the main fac-
tors contributing to socioeconomic inequality in incidence of
CHE due to diabetic care among the poor were the socio-
economic status, marital status and gender of patients.
Mutyambizi et al** found that at different thresholds, the
value of concentration index for CHE due to diabetic care
varied from —0.2299 to —0.1026. They concluded that cata-
strophic expenditure due to diabetic care is concentrated
among the poor. Using the Blinder—Oaxaca method, a study
in china indicated that the household income, occupation
status, and living place were the main determinants of differ-
ences in CHE for type 2 diabetes mellitus patients.®

This study had some limitations; thus, our study’s
results should be interpreted with caution. First of all,
data collected in this study on costs of diabetic care
was based on self-reported data with one-month recall;
therefore, the over- and underestimation may have
occurred. Second, the samples included in this study
were chosen from three provinces; hence, our study’s
findings have a poor generalizability. And third, the
study design is cross-sectional, thus we are not able
to establish any causal link between incidence of CHE
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due to diabetic care and explanatory variables included
in the analysis.

Conclusion

The present study revealed that the financial burden of type 2
diabetes mellitus care on household’s budget is substantial,
especially among the socioeconomically disadvantaged
households. We also found that health insurance coverage
does not properly protect the patients against catastrophic
costs in Iran; thus, the re-visitation of the present health care
financing strategies in order to protect lower socioeconomic

groups is necessary.
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