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Original Article

Catastrophic Health Expenditure of Chronic Diseases: Evidence from
Hamadan, Iran
Abstract

Background: Chronic noncommunicable diseases (NCDs) could increase the risk of catastrophic
health expenditure (CHE). The present study aims to analyze CHE among households with and
without chronic NCDs in Hamedan. Methods: In this cross‑sectional study, 780 households’ patients,
who were being discharged from hospitals in Hamedan, were selected using a proportional stratified
random sampling method. Required data were collected through interview and observation using
World Health Organization standard questionnaire. A household with chronic NCDs is defined as the
one with ≥1 chronic disease patient. Both descriptive and analytical statistics, as well as different
approaches and thresholds, were used to study CHE among households. Results: The households
with chronic disease had higher incidence and intensity of CHE in all approaches and threshold. This
result was shown through distributive‑sensitive measures. The Regression analysis revealed that lower
economic status, lower household size, and high utilization of health care were associated with the
CHE incidence and intensity in the households with chronic NCDs in Hamedan. Conclusions: There
is a high degree of CHE were caused by chronic NCDs. By thoughtful reconsideration in health‑care
financing, along with addressing relevant socioeconomic factors, the health system of Iran could
cope with financial adversities caused by chronic NCDs.
Keywords: Catastrophic health expenditure, chronic diseases, Hamedan, Iran

Introduction
Despite the substantial improvement
in health outcome, it seems that
financial catastrophe with the use of
health‑care services emerges as a health
system‑threatening event.[1,2] Catastrophic
health expenditure (CHE), defined as
out‑of‑pocket (OOP) health spending that
goes far from a certain proportion of a
household financial capability, accounted as
the failure of the health system to shelter the
public from the financial consequences of
health care.[2,3] CHE could pose household
in formidable situation and especially in its
high degrees push financially vulnerable
households into poverty.[3,4] In this regard,
various studies have emphasized that
households with chronic disease are in the
high risk to incur CHE.[5‑7]
Chronic noncommunicable diseases (NCDs)
impose a formidable burden on the health
system in the world.[8] In the recent decades,
because of epidemiological transition, this
burden has been accelerated, especially
among developing nations; currently, these
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nations simultaneously suffered from both
chronic diseases and infectious diseases.[9]
These diseases not only caused premature
death but also had major negative effects
on the quality of well‑being of suffered
individuals and caused influences to
damage economic of families and in higher
degrees of societies.[10,11] The management
of chronic NCDs requires more complex
and more expensive health‑care services.
This could enlarge the risk of catastrophic
health payment, especially for households
without insurance and for those covered by
a weak insurance plan.[8]
Like other developing nations, Iran has
undergone rapid epidemiological transition
in the recent decades. While infectious
diseases were the main causes of mortality
in Iran in 1960, temporarily chronic NCDs
and other noncommunicable conditions
such as cardiovascular disease and traffic
injuries play a prominent role.[12] Although
many studies examined CHE in Iran, most
focused on whole populations rather than
vulnerable groups such as households with
chronic disease. Accordingly, we not only
compare the incidence and intensity of
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CHE among households with and without chronic NCDs
patients in Hamedan but also it was investigated the
determinant factors of the incidence and intensity of CHE
among households with chronic disease members.

Methods
Study context
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Where xi is the total expenditures of household i, f(x) is
the food expenditure of that household, and Z is the
given catastrophic threshold. Based on this definition, the
incidence and intensity[8,16] of CHE could be obtained by:

The study was carried out in Hamedan, the capital of
Hamedan province, Iran. According to the National Census
1 N
held in 2011, the population of the province was1.75
Headcount = ∑Ei
million. Hamedan province has different regions in terms
N i =1
of economic conditions. There is a remarkable economic
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province.[13] Pervious research emphasized that chronic
Overshoot
NCDs and their risk factors were increasing in this
MPO =
Headcount
province.[14]
Sampling
The sample size was determined using the level of
significance (α) of 0.05, relative precision (d) of 0.0228, and
the expected proportion of households incurring catastrophic
health‑care payment (P) of = 12%.[15] A total of 780
households were selected from the list of households that
benefited from inpatient services in hospitals of Hamedan
using proportional random sampling method. The designing
and conducting of this cross‑sectional study were spanned
from July to August 2014. After excluding the missing data,
the analysis was performed for 772 households.
Data collection
The household‑related section of the World Health Survey
questionnaire, developed by World Health Organization
in 2003, was used as data collection instrument. The
questionnaire was used to evaluate the performance
of health systems in various studies. The validity and
reliability of this section were verified in a previous study.[15]
Alongside the socioeconomic variables, the presence of
chronic NCDs such as cardiovascular disease, diabetes,
cancer or malignant tumor, kidney disease, arthritis, and
asthma was investigated in this study. A household with
chronic NCDs is defined as the one with ≥1 chronic disease
patient. Required data were collected through interview and
observation.
Measuring catastrophic health‑care expenditure
We followed the income approach, proposed by Wagstaff
and van Doorslaer[16] to measure catastrophic health‑care
payments. In this approach, an OOP payment of health
care is considered “catastrophic” when the payment
exceeds some threshold. This threshold could be defined
as a fraction of the total household expenditure or nonfood
expenditure.[8,16] As different studies used different
thresholds,[8,17] in this study simultaneously we used
different thresholds. The indicator E was used to show
whether CHE occurred:[8,16]
2

In the abovementioned formulas, N is the sample size.
The headcount, standing as the incidence of CHE, is the
percentage of households whose OOP expenditures, as
a fraction of total household expenditures or nonfood
household expenditures, exceeded a predefined threshold.[8,16]
The intensity of CHE could be studied by calculating the
overshoot and the mean positive overshoot (MPO). In this
regard, the degree by which an average OOP expenditure
crossed the given catastrophic threshold was measured by
the overshoot index. Moreover, MPO shows the degree by
which the average OOP expenditure of a household passed
the predefined threshold.[16,17] However, the inclusion of
distributional considerations in the analysis could reflect
the real feature of the sample.[16] To do this, we had to
merge the distributional index, here a complement of
the respective concentration index (CI), to intensity and
overshoot measures. These distributional‑oriented measures,
as it calls rank‑weighted measures, could be obtained by
the following formulas.[8,17]
H w = Overshoot. (1 − CE )
O w = Overshoot. (1 − CO )
In the above‑mentioned formulas, CE and CO respectively
show the CI of CHE incidence and intensity. The formula
for estimating the CI is:[18]
2cov (Yi , Ri )
µ
Where Y stand for the headcount and overshoot of CHE
in this study, is its mean, and is the fractional rank of
households in the distribution of economic status.[18] In this
study, the household total expenditure was considered for
the economic status.
CI =

Statistical analysis
The Mann–Whitney test was used to compare OOP health
payments and other expenditures alongside health‑care
utilization among households with and without chronic
disease members. Furthermore, the Chi‑square and t‑tests
International Journal of Preventive Medicine 2017, 8: 99
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were used to compare the headcount and overshoot
measures, respectively, between these households.
Univariate analysis such as Chi‑square, t‑test, one‑way
ANOVA, and Pearson correlation was used to analyze
headcount and overshoot measures across factors of
households with chronic NCDs. Supplementary insurance
status (yes/no), sex of household head (male/female),
household size (1–2 members/3–6 members/≥7 members),
having a member over 60 years of age (yes/no), economic
status (Quintile 1 [poorest]/Quintile 2/Quintile 3/Quintile
4/Quintile 5 [richest]), and reporting inpatient (number
of hospitalizations) and outpatient service (number of
outpatient visits) usage were the variables included in the
univariate analysis. Because all the studied households with
chronic NCDs were under the coverage of basic health
insurance, we excluded this variable from the analysis.
Finally, multiple logistic regression and linear regression
analysis were respectively used to estimate determinant
factors of the incidence and intensity of CHE in households
with chronic disease patients. The data were analyzed
using Stata 12 (Stata Corp, College Station, TX, USA).
A significance level of P < 0.05 was used in the present
study.

Results
We identified that 219 (28.3%) of the studied households
reported at least one member with chronic NCDs. On the
other side, 553 (71.7%) households reported no chronic
patient. As Table 1 shows, most of the studied households
were under the coverage of health insurance. Nevertheless,
a majority of them did not have any supplementary
insurance. The mean of utilized health‑care services
alongside the OOP health payment and other expenditures
for those households with and without chronic disease
members are also reported in Table 1. As this shows,
households with chronic NCDs, in comparison with their
counterparts, had larger OOP health care (P < 0.01). These
households also had higher inpatient and outpatient health
service utilization patterns (P < 0.01). On the other hand,
there is no significant difference regards to total expenditure
and food expenditure of the studied households.
The CHE incidence and intensity, defined by headcount
and overshoot measures, for entire households and the
households with and without chronic disease were depicted
in Table 2. As shown in this table, for every defined
threshold, both the headcount and the overshoot measures
of nonfood expenditure approach are larger than their
counterparts related to the total expenditure approach.
As the threshold was raised from 10% to 30% of the total
expenditure, the headcount of CHE decreased from 46.76%
to 12.3%, and the mean of overshoot decreased from 7.25%
to 2.28% of the total expenditures. This decreasing pattern
could also be seen for the OOP share of the nonfood
expenditures. MPO was the proportion of overshoot on
headcount, and it did not need to decline as the threshold
International Journal of Preventive Medicine 2017, 8: 99

was raised. As mentioned above, MPO shows the degree by
which the average OOP expenditure of a household passed
the predefined threshold. For example, the household that
faced with CHE at 10% of the total expenditure averagely
devoted 25.5% (15.5% +10%) of their earning to afford
health services.
At every given threshold, households with chronic
NCDs had the greater headcount and overshoot. In this
regard, at 30% of nonfood expenditure, the headcount
and overshoot measures for the household with chronic
disease patient were 36.51 and 21.14, respectively, whereas
households without chronic patient experienced lower
incidence and intensity of CHE. The Chi‑square test
revealed that the observed headcounts of the households
with chronic NCDs were significantly greater than those
of their counterparts (all of the Chi‑square statistics
were significant at P = 0.05). On the other hand, for the
overshoot masseurs, there is no statistically significant (all
of the t‑test statistics were insignificant at P = 0.05).
Table 2 also represents the distributive‑oriented incidence
and intensity of CHE for the given thresholds in Hamedan.
As this table shows, except the overshoot at 30% of the
total expenditure, the households with chronic disease
patients as well as their counterparts had negative CI of
headcount and overshoot. This means that poor households
were mostly affected by CHE. After the modifications of
distributive measures, households with chronic disease
patients had still greater incidence and intensity of CHE
because of having higher rank‑weighted headcount and
overshoot.
Table 3 represents the results of univariate analysis for the
incidence and intensity of CHE at a nonfood expenditure
threshold of 30% for households with chronic NCDs
member. As this table shows, except the female household
head and supplementary insurance (P > 0.05), all of the
analyzed factors were significantly related to the incidence
of CHE. Like incidence of CHE, apart from the female
household head, supplementary insurance, and a number of
outpatient visit (P > 0.05), other analyzed factors have a
statistically significant relationship with intensity of CHE.
The determinant factors of the incidence and intensity
of CHE at a nonfood expenditure threshold of 30% for
households with chronic NCDs member are represented
in Table 4. As this table shows, some factors (factors
with P > 0.25) in the univariate analysis have been
excluded from the logistic and linear regression analysis.
The multiple logistic regression revealed that poorest
economic status significantly increases the incidence of
CHE (P < 0.01). Other analyzed factors that increased
the odds of incidence of CHE were lower household
size (P < 0.01), number of hospitalization (P < 0.05), and
number of outpatient visit (P < 0.01). Linear regression
analysis was used to quantify determinant factor of CHE
intensity. Like incidence of CHE, poorest economic
3
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Table 1: Socioeconomic characteristics, out‑of‑pocket, total expenditures, food expenditure, and health‑care utilization
of studied households

Variables

Households with chronic disease member
n (%)
Mean (95% CI)

Households without chronic disease member
n (%)
Mean (95% CI)

P

Economic status
Quintile
44 (20.09)
‑
111 (20.07)
‑
1.00*
1 (poorest)
Quintile 2
44 (20.09)
‑
111 (20.07)
‑
Quintile 3
44 (20.09)
‑
110 (19.89)
‑
Quintile 4
44 (20.09)
‑
111 (20.07)
‑
Quintile
43 (19.63)
‑
110 (19.89)
‑
5 (richest)
Household size
1-2 members
56 (25.57)
‑
121 (21.88)
‑
0.539*
3-6 members
146 (66.67)
‑
389 (70.34)
‑
≥7 members
17 (7.76)
‑
43 (7.78)
‑
Female household
head
Yes
22 (10.05)
‑
64 (11.57)
‑
0.543*
No
197 (89.95)
‑
489 (88.43)
‑
Member ≥65
Yes
109 (49.77)
‑
237 (43.86)
‑
0.063*
No
110 (50.23)
‑
316 (57.14)
‑
Health insurance
Yes
219 (100)
‑
539 (97.4)
‑
0.017*
No
0 (0.0)
‑
14 (2.5)
‑
Supplementary
insurance status
Yes
51 (23.29)
‑
133 (24.09)
‑
0.813*
No
168 (76.71)
‑
419 (75.91)
‑
OOP payment
‑
26,252,190 (21,125,510-31,378,880)
‑
21,633,480 (18,907,780‑24,359,180)
0.003**
for healthcare (in
Iranian Rials)
Total expenditure
‑
174,000,000 (158,000,000-19,000,000)
‑
170,065,100 (160,000,000-180,000,000) 0.521**
(in Iranian Rials)
Food expenditure
‑
67,989,040 (60,856,240-74,924,580)
‑
62,823,080 (58,332,040-66,474,330)
0.258**
(in Iranian Rials)
Number of
‑
2.97 (2.42-3.53)
‑
1.64 (1.54-1.75)
<0.0001**
hospitalizations
Number of
‑
5.02 (4.44-5.60)
‑
4.24 (3.86-4.62)
<0.0001**
outpatient visits
P values obtained from *Chi‑square test, **Mann–Whitney test. CI=Confidence interval, OOP=Out‑of‑pocket

status (P < 0.05) significantly increases the intensity of
CHE in Hamadan. Lower household size (P < 0.05) and a
number of hospitalization (P < 0.01) were other significant
determinant factors of CHE intensity in Hamadan.

Discussion
To the best of our knowledge, although former research[19]
studied the incidence of CHE among households with
cancer patients in Shiraz, this research is the first to
analyze and compare the incidence and intensity of CHE
among families with and without chronic disease members
in Islamic Republic of Iran. The higher proportion of
households with self‑reported chronic NCDs in this
study (28.3%) demonstrates that these diseases have
4

already impacted a large population in this city. Another
study in Hamedan also emphasized the higher prevalence
of chronic diseases’ risk factors.[14] Several other studies
pointed out that chronic NCDs had prompted substantial
burden of disease in Iran.[12]
Findings showed that the studied households had greater
OOP health expenditure than the national level, reflected
in household’s budget survey. Households with patients
of chronic disease, in comparison with their counterparts,
averagely spent a higher proportion of their earnings
on health services. This is in line with other studies[5,6]
conducted in this field. To examine the incidence and
intensity of financial hardship due to utilization of health
services, two approaches and different thresholds were
International Journal of Preventive Medicine 2017, 8: 99
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Table 2: Incidence and intensity of catastrophic health expenditure in Hamadan

Catastrophic indicator

10%

Total expenditure
20%

Catastrophic threshold
30%

10%

Nonfood expenditure
20%
30%

Entire households
Headcount
46.76
23.05
12.3
66.83
44.94
CI
−0.093
−0.127
−0.069
−0.069
−0.115
51.10
25.98
13.15
71.44
50.11
HW
Overshoot
7.25
3.97
2.28
16.81
11.37
CI
−0.085
−0.058
−0.017
−0.170
−0.211
7.86
4.20
2.32
19.67
13.77
OW
MPO
15.5
17.22
18.53
25.15
25.3
Households with chronic disease patients
Headcount
55.25
26.48
13.69
74.42
52
CI of headcount
−0.095
−0.125
−0.084
−0.053
−0.127
60.49
29.79
14.83
78.36
58.60
HW
Overshoot
8.49
4.7
2.71
18.86
12.57
CI of overshoot
−0.072
−0.019
0.058
−0.156
−0.19
9.10
4.79
2.55
21.80
14.95
OW
MPO
15.36
17.74
16.58
25.34
24.17
Households without chronic disease patients
Headcount
43.39
21.69
11.75
63.83
42.13
CI of headcount
−0.107
−0.135
−0.076
−0.09
−0.133
60.49
29.79
14.83
78.36
58.60
HW
Overshoot
6.76
3.68
2.1
16
10.08
CI of overshoot
−0.101
−0.085
−0.067
−0.188
−0.223
7.44
3.99
2.24
19.00
12.32
OW
MPO
15.57
16.96
17.87
25
23.92
CI=Concentration index, HW=Rank‑weighted headcount, OW=Rank‑weighted overshoot, MPO=Mean positive overshoot

used among the studied households. As discussed in a
former research, this could bring a wider view about CHE
incurrence and intensity in every context.[17]
Findings revealed that households with chronic disease
members, at any thresholds, had greater incidence and
intensity of CHE in comparison with the total sample and
their counterparts. Of course, the observed differences
in terms of the overshoot measures between the studied
households were statistically insignificant. Anyway, the
greater risk of CHE incidence related to the households
with chronic disease patients must attract much attention of
policymakers. Different studies in other countries[5,6,8,11] also
reported that chronic NCDs could increase the catastrophic
health payment.
As the CIs revealed, the disadvantaged households, in both
groups, suffered from CHE incidence and intensity. Other
studies also showed that the incidence and intensity of
CHE were unequally distributed among poor households
with chronic disease member.[6,8] Due to higher opportunity
costs of health‑care spending by the poor, the increasing
CHE among poor households is a very concerning issue.[6]
After the distributional modification, we showed that the
households with chronic disease members had higher
incidence and intensity of CHE. This finding confirms
another study conducted in India.[6]
International Journal of Preventive Medicine 2017, 8: 99

30.31
−0.147
34.58
7.67
−0.248
9.57
25.3
36.51
−0.166
42.57
8.14
−0.213
9.87
22.29
27.84
−0.159
42.57
7.48
−0.251
9.35
26.86

We proved that poor households with chronic disease
patients were at higher risk to incur CHE and also suffered
from its intensity. Previous researches in other nations[6,8,11]
also reported the same results. This finding seems logical;
the poor households affected by chronic conditions paid
higher proportions of their earnings to afford the required
health‑care services. This issue must prompt policymakers
to devise health‑care financing framework to shelter not
only poor households with chronic disease members but
also other poor households, from facing with CHE.
The lower household size was another factor that could
increase the incidence and intensity of CHE among
households who were affected by chronic NCDs. In general,
a decrease in the household size was accompanied with a
decrease in the household’s total income and savings.[20]
This could intenerate small households, especially those
with chronic disease members, against CHE incidence and
intensity. The positive effect of lower household sizes on
facing with CHE had been well documented in previous
researches[8,20] both for the groups with chronic disease
patients and the general population.
Nevertheless, we observed that supplementary insurance
was negatively associated with the incidence and intensity
of CHE among households affected by NCDs, but this
result is insignificant. Apparently, people with chronic
5
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Table 3: Association between the incidence and intensity of catastrophic health expenditure and sociodemographical
characteristics of the households with cryonic disease member
Incidence of CHE (facing with CHE)
Yes (%)
No (%)
P

Intensity of CHE
Mean (SD)

Economic status
Quintile 1 (poorest)
27 (33.33)
17 (12.32)
0.001*
0.176 (0.217)
Quintile 2
18 (22.22)
26 (18.84)
0.065 (0.104)
Quintile 3
11 (13.58)
33 (23.91)
0.039 (0.087)
Quintile 4
16 (19.75)
28 (20.29)
0.072 (0.139)
Quintile 5 (richest)
9 (11.11)
34 (24.64)
0.062 (0.153)
Female household head
Yes
9 (11.11)
13 (9.42)
0.688*
0.114 (0.173)
No
72 (88.89)
125 (90.58)
0.079 (0.151)
Household size
1-2 members
29 (35.80)
27 (19.57)
0.022*
0.154 (0.208)
3-6 members
48 (59.26)
98 (71.01)
0.0584 (0.121)
≥7 members
4 (4.94)
13 (9.42)
0.057 (0.124)
Member ≥65
Yes
76 (59.26)
33 (44.93)
0.041*
0.110 (0.175)
No
33 (40.74)
76 (55.07)
0.055 (0.122)
Supplementary insurance status
Yes
48 (17.28)
62 (26.81)
0.107*
0.085 (0.149)
No
14 (82.72)
101 (73.19)
0.075 (0.168)
Number of hospitalization
3.75 (5.95)
2.52 (2.52)
0.034**
2.977 (4.166)
Number of outpatient visit
5.91 (4.25)
4.50 (4.32)
0.020**
5.02 (4.341)
P values obtained from *Chi‑square test, **t‑test, †One‑way ANOVA test, ††Pearson correlation. SD=Standard deviation,
CHE=Catastrophic health expenditure

P

<0.0001†

0.314**

<0.0001†

0.008**

0.684**
0.002††
0.224††

Table 4: Determinants of incidence and intensity of catastrophic health expenditure among households with chronic
disease member
Economic status
Quintile 1 (poorest)
Quintile 2
Quintile 3
Quintile 4
Quintile 5 (richest)
Household size
1-2 members
3-6 members
≥7 members
Member ≥65
Yes
No
Supplementary insurance status
Yes
No
Number of hospitalization
Number of outpatient visit
CI=Confidence interval, OR=Odds ratio

Incidence
OR (95% CI)

Intensity
Coefficient (95% CI)

P

4.92 (1.64-14.76)
2.68 (0.93-7.72)
1.15 (0.37-3.51)
1.85 (0.64-5.35)
Reference

0.004
0.061
0.813
0.261

0.085 (0.015-0.147)
−0.005 (−0.067-0.056)
−0.023 (−0.086-0.039)
0.005 (−0.055-0.067)
Reference

0.016
0.838
0.384
0.848

7.20 (1.42-36.42)
3.49 (0.82-14.82)
Reference

0.026
0.139

0.113 (0.020-0.204)
0.050 (-0.390-0.138)
Reference

0.022
0.447

1.11 (0.56-2.16)
Reference

0.771

0.012 (−0.029-0.054)
Reference

0.553

0.62 (0.28-1.33)
Reference
1.12 (1.00-1.25)
1.10 (1.02-1.20)

0.198

‑

‑

0.012
0.009

0.0085 (0.0037-0.013)
0.0038 (−0.001-0.008)

<0.0001
0.115

diseases have complicated health‑care needs[6] that may
not be included in the benefit package of basic health
insurance. In this situation, supplementary insurance
programs could relive financial hardships of vulnerable
6

P

groups. Unfortunately, the public sector in Iran rarely
contributes to provide supplementary insurance and
these insurance plans are largely provided by the private
sector.[21]
International Journal of Preventive Medicine 2017, 8: 99
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The findings also showed that utilization of health services
was another factor that could increase the incidence and
intensity of catastrophic payment among households
with chronic disease members. Chronic NCDs forced
the affected individuals to use somewhat complicated
and expensive health‑care services more and more.[6,8]
Consequently, the households had to dedicate much more of
theirs resources on health care for those ill members. Other
studies also emphasized this fact.[8,9,11] Hence, it is strongly
suggested that, alongside the improvisation to decrease
CHE among chronic NCDs patients, the third‑party payers
and health‑care providers must provide cost‑effective
health‑care services not only to reduce their organizational
expenditures but also to decrease indirectly the potential
CHE incidence and intensity, especially among the groups
with more health‑care needs.
Some limitations of present research must be clarified.
First, the cross‑sectional design of this study did not allow
the examination of long‑term impacts of household direct
OOP expenditures. Second, the OOP health payments
and CHE incidence and intensity were only examined
on the households with and without chronic disease
members. Hence, we would not certainly assert that these
OOP expenditures truly related with chronic diseases.
Nevertheless, the potential side effects of chronic NCDs
on health outcomes and welfare of the world must not be
neglected. The tsunami of these diseases in every health
system could surge formidable waves of financial burdens,
both to households and health systems and probably
widen the inequality of CHE among different groups
socioeconomically.

Conclusions
We found that households affected by NCDs had higher
OOP health payments in comparison with their peers
without chronic disease members. Furthermore, the
households, with and without distributional qualification,
had greater incidence and intensity of CHE. Some
socioeconomic factors significantly affected CHE
occurrence and tolerance among households with chronic
disease members. This means that relevant policies must
consider the socioeconomic factors to decrease CHE more
effectively. Moreover, thoughtful reconsideration must
orient health insurance programs according to the expensive
health‑care needs emerged by NCDs.
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