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Abstract
Background: Breast cancer disease is the most common cancer among Iranian women. Management of
this disease requires expensive services and care, imposing a signi�cant �nancial burden on the
households. This study calculated out-of-pocket (OOP), catastrophic health expenditure (CHE), and
impoverishing health spending attributed to breast cancer in Iran.

Methods: In this cross-sectional household study, clinical and �nancial information on breast cancer and
also household information (expenditures and income) were obtained through face-to-face interviews
and completing a questionnaire by 138 women with this disease in 2019. To de�ning the CHE, we applied
three non-food expenditure thresholds of 40%, 20%, and 10%. Disease costs included periodical visits,
diagnostic services, hospitalization care, treatment and rehabilitation services, home, and informal care.
Households were disaggregated into socioeconomic status quintiles based on their monthly
consumption expenditures, where SES classi�cations were standardized by Adult Equivalent values of
consumption expenditures. For statistical comparisons of the incidence of CHE and impoverishing
spending, we applied the independent t-test and one-way ANOVA respectively for two and more than two
separate subgroups. Besides identifying the factors affecting these indicators, we performed the two
different multivariate logistic regression models.

Results: This study �nds that each patient had an average OOP payment of $US 97.87 for the requested
services, leading to impoverished of 5.07% and exposed to CHE of 13.77% of their households. These
indicators have been mainly concentrated among the poor, as they have spent a large part of their
meager income on buying the needed services, and for this purpose, most of them have been forced to
sell their assets, borrow, or take a bank loan.

Conclusions: Vulnerable people should be supported by expanding insurance coverage, governmental
supporting programs, and increasing access to quality and effective public sector services.

Background
Breast cancer is the most common cancer and is the second leading cause of cancer death among
Iranian women and also in the western world [1]. Annually, more than 1.2 million patients are diagnosed
with this age-related disease, of which more than 500,000 dies [2]. In other words, one out of every 8 to 10
women in the world and 10 to 15 women in Iran gets breast cancer [3]. The prevalence of breast cancer in
Iran has increased dramatically over the past two decades due to lifestyle changes [4] so that Iranian
women getting the disease on average a decade earlier than their Western counterparts [5].

Breast cancer is a chronic disease that requires an expensive diagnostic, treatment, and rehabilitation
services. In the long run, this disease imposes high costs on the patients, families, and health systems [6-
8]. Management of this disease requires frequent hospitalization courses, receiving specialized laboratory
tests, surgery, chemotherapy, radiotherapy, expensive drugs, outpatient visits, and continuous follow-up
[9]. The disease, especially in more advanced stages, leads to unemployment and reduced income,
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implying additional economic pressure on the patient and her family [6-8]. This �nancial pressure will
obviously be even more tremendous for vulnerable groups such as poor or unemployed households. [6]

The Iranian health system implemented some policies to reduce out-of-pocket payments to a maximum
of 6% of total costs in the public sector, increasing insurance coverage, and regulating the market to
cushion breast cancer patients against the costs [10]. Due to the lack of insurance coverage for some
services and needed medicines, as well as receiving part of the services from the private sector, it seems
that the health system has not had much success in this �eld [11].

Although very limited information and documentation are available on the cost of breast cancer
management, given the above, this hypothesis arises that households struggling with the disease
signi�cantly exposed to catastrophic and impoverishing health expenditures. In this study, we have tried
to test this hypothesis and �ll this knowledge gap in Iran.

Methods
Study design and data collection

In this cross-sectional study, information on breast cancer was obtained through face-to-face interviews
and completing a questionnaire by 138 women with this disease in Urmia, Iran, in 2019. This information
covered the demographic data of patients and heads of the household, household expenses and income,
clinical data on the disease, and funding sources for the disease management. Samples were randomly
selected from a list of registered patients in the private and public specialized centers of Urmia University
of Medical Sciences. To minimize the number of missed cases, at least three times at two-week intervals,
contact was made with any respondent who was not ready for the interview for any reason, and an
interview was conducted with her. The inclusion criteria were having at least 25 years of age, passing at
least one month since the de�nitive diagnosis of the disease, and been living in Iran for the past year.

Measuring catastrophic breast cancer expenditures

If a household is forced to cut their living subsistence over a while due to OOP payments for health care
services, the costs are catastrophic. Technically, health expenditure is considered catastrophic when OOP
health expenditures exceed a speci�c household capacity ratio to pay subsistence. This threshold is set
by the World Health Organization (WHO) at 40%, but other standards, such as 20% and 10%, have been
introduced in various related studies. Household capacity to pay is obtained by subtracting the average
monthly cost of subsistence from the average monthly effective income (total consumption expenditure)
of the household over the past year. In other words, the capacity to pay is de�ned as non-subsistence
expenses. Based on the WHO recommendation, we consider subsistence expenses to be equal to
household food expenditures. [11] Food expenses make up a large portion of household expenses, have a
low income elasticity, and are strongly in�uenced by household members [12]. Household food
expenditures include the costs incurred by the household in purchasing foodstuffs and the �nancial value
of the food products produced and consumed by the household itself. Food expenses incurred by
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households in restaurants and hotels are excluded from these calculations. Using the variable of
household expenditures has been that better than income can show the purchasing power of households,
especially in developing countries [13]. Given that household expenditures can have an unbalanced
distribution during different months of the year, we asked people about the average monthly household
expenditure over the past year, which included all of following items; food, beverages, recreation,
education services, hotel and restaurant, clothing and footwear, cigarettes and tobacco, house and shop
rent, housing, water, fuels (gas, electricity, and other possible fuels), transportation  communication
household appliances  furniture  health, and �nancial value of any consumption of household products
(agricultural, services, industrial, etc.)

To considering the diminishing marginal utility of remained household consumption expenditure after
subtracting the Out-of-pocket (OOP) health payment from effective income for different SES quintiles, we
used three levels of non-food expenditure thresholds; 10%, 20%, and 40%. OOP payments refer to the
spending made by households at the point they receive breast cancer services, which cover the periodical
visits, diagnostic services, hospitalization care, treatment services (drugs, chemotherapy, radiotherapy,
surgery, and others), rehabilitation services, home cares provided by the physician, nurse, and household
members, and �nally receive informal care from traditional therapists.

Measuring impoverishing due to breast cancer spending

The impoverishing payment is measured by the proportion of households that falls below the absolute
poverty line after breast cancer spending is subtracted from total household consumption [14]. Such
households can still not meet their basic food needs, even if they spend all their remaining expenses on
them. According to a report by the Iranian Ministry of Labor, the monthly cost of a subsistence basket for
each person was 11393940 Rials (84.40 PPP $US) in 2019 [15]. Therefore, by multiplying this value by
the standardized household dimension, each household's absolute poverty line is calculated. If the total
household expenditure was less than their equivalent absolute poverty line, that household was
considered poor. If the total remaining household expenditure goes below this estimated line due to the
cost of treating breast cancer, that household will incur impoverishing spending. Also, we asked the
participants the potentially unmet health needs of patients due to the cost of treating breast cancer and
the sources of funding for the disease.

Statistical analysis

Households were disaggregated into SES quintiles based on their monthly consumption expenditures,
where SES classi�cations were standardized by Adult Equivalent (AE) values of consumption
expenditures. For this, we applied the formula presented by Cirto and Michael [16] as follow:

AE = (A + aK) θ

Where A = number of adults (aged over 18 years), K = number of children, α = cost coe�cient for children,
and θ = degree of economies of scale. The recommended values for α and θ for developing countries are



Page 5/16

0.4 and 1.0, respectively [16].

For statistical comparisons of the incidence of catastrophic and impoverishing spending on breast
cancer treatment between different sociodemographic subgroups, we applied the independent t-test and
one-way ANOVA respectively for two and more than two separate subgroups. In this analysis, the p-values
which are equal or below 0.05 are considered to be signi�cant.

To identify the factors affecting on catastrophic and impoverishing health expenditures for breast cancer
treatment, we performed the two separate multivariate logistic regression models with the following
dependent variables:

Disease characteristics (cancer type, disease duration, treatment types).

Patient characteristics (age, educational level, place of living, marital status, insurance status,
household size).

Head of household characteristics (age, educational level, marital status).

Those variables that had multicollinearity problems were omitted from the models. We estimated and
reported the odds ratio, 95% con�dence interval (CI), and p-value statistics for each variable. Normality
distribution of the variables was checked by One-Sample Kolmogorov–Smirnov test. All statistical
analyses were performed by STATA version 15.0 software (Stata Corp, College Station, TX).

Results
The �ndings indicate that the mean age of 138 patients participating in the study was 44.3 years (SD:
11.73), about a third of whom were illiterate and often lived in the urban. Also, more than 97% of them
have at least one type of basic health insurance. (Table 1)

Table 1. Characteristics of the study sample
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Variables Head of household Patient

N=138
Frequency (%)

Gender (female)        19 (13.77)        138 (100)
Mean of age (SD) 65.32 (13.40) 44.30 (11.73)
Education level
    Illiterate
    Elementary
    Middle school
    Higher school
    University

 
34 (24.64)
31 (22.46)
10 (7.25)

40 (28.99)
23 (16.67)

 
45 (32.61)
33 (23.91)
14 (10.14)
35 (25.36)
11 (7.97)

Marital status
    Single
    Married
    Divorced/Widowed

 
4 (2.90)

120 (86.96)
14 (10.14)

 
14 (10.14)

108 (78.26)
16 (11.60)

Having basic health insurance
    Yes
    No

 
134 (97.10)

4 (2.90)

 
134 (97.10)

4 (2.90)
Having complementary insurance
    Yes
    No

 
37 (26.81)

101 (73.19)

 
36 (26.09)

102 (73.91)
Mean of household dimension (SD) 3.89 (0.12)
Place of living
    Urban
    Rural

 
84 (60.87)
54 (39.13)

Table 2 provides �ndings on amounts of out-of-pocket payment and the incidence of catastrophe and
impoverishment in spending on breast cancer management in different SES quintiles. The results show
that Iranian households' average amount to receive diagnostic, treatment and rehabilitation services for
breast cancer was $US 97.87. This amount was obtained for the poorest and richest quintiles at $US
69.97 and 140.83, respectively, which their difference was statistically signi�cant. The �ndings also show
that, with a threshold of 40% of the household's capacity to pay, an average of 13.77% of the households
have suffered from catastrophic health expenditure (CHE) caused by breast cancer. This incidence value
is estimated at 27.54% and 40.58%, respectively, for 20% and 10% threshold levels. In this regard, there
was no statistically signi�cant difference between SES quantiles in all three models. However, the
proportion of households incurring CHE in the �rst to the �fth quantile was between 1.10-1.61.

The results also show that the cost of managing breast cancer disease causes 18.52% of households
belonging to the �rst quantile to become poor, compared to zero in households belonging to the �fth
quantile. The incidence average of impoverishing expenditure was estimated at 5.07.

Table 2. Brest cancer out-of-pocket, catastrophic, and impoverishment health expenditures

by SES quintiles (Monthly data-$US)
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Expenditure indexes Percent of households with
CHE at different threshold

OOP
expenditures

(SD)

Percent of
impoverished
households40% 20% 10%

SES
Quintiles

Q1
(poorest)

22.22 33.33 44.44 69.97
(66.95)

18.52

Q2 11.11 18.52 29.63 68.70
(53.51)

0.00

Q3 11.11 25.93 33.33 82.33
(63.18)

3.70

Q4 14.29 28.57 53.57 128.22
(119.52)

3.57

Q5
(richest)

10.34 31.03 41.38 140.83
(98.94)

0.00

All
households

13.77 27.54 40.58 97.87
(89.30)

5.07

Q1:Q5
ratio

1.61 1.21 1.10 0.50 3.65b

Chi square
for
trend (P-
value)

2.24
(0.69)

1.78
(0.78)

4.07
(0.40)

4.81
(0.001)a

13.37 (0.01)

a One-way ANOVA test is used.
b is the result of first quantile by the average value.

Table 3 depicts the incidence of catastrophic and impoverishing payments caused by breast cancer
disease in different socio-economic subgroups. The CHE for benign patients, patients treated with
radiotherapy, patients have lived in rural areas, patients belong to the age group of 40-65, illiterate, and
single patients were higher than others. However, this difference was statistically signi�cant only for the
type of treatment variable. The incidence of poor households due to breast cancer ranged from zero (for
older subgroups, undergraduate, undergoing surgery, and patients without health insurance) to 9.52% (for
radiotherapy treatment) in different socio-demographic subgroups. Of course, there was no statistically
signi�cant difference between the subgroups of each socio-demographic group.

Table 3. Household catastrophic health expenditures and impoverished costs of breast cancer

among different socio-demographic groups of the patients.



Page 8/16

SES subgroups Number
(%)

Percent of households with
CHE at different thresholds

Percent of
impoverished
households40% 20% 10%

Cancer type Benign 61
(44.20)

18.03 32.79 42.62 4.92

Malignant 77
(55.80)

10.39 23.38 38.96 5.19

Disease
duration

< 1 years 117
(74.78)

13.68 28.21 41.88 5.13

> 1 years 21
(25.22)

14.29 23.81 33.33 4.76

Treatment 
type† ‡

Chemotherapy 61
(44.20)

8.20 26.23 37.70 3.28

Radiotherapy 5 (3.62) 60.00 100.00 100.00 9.52
Surgery 42

(30.43)
23.81 35.71 40.48 0.00

Others 30
(21.74)

3.33 6.67 36.67 3.33

Place of
living

Urban 84
(60.87)

9.52 23.81 40.48 4.76

Rural 54
(39.13)

20.37 33.33 40.74 5.56

Household
dimension

< 5 persons 96
(69.57)

14.58 29.17 40.63 4.17

> 4 persons 42
(30.43)

11.90 23.81 40.48 7.14

Age < 40 years 31
(23.31)

9.68 16.13 29.03 3.23

40-65 years 95
(71.43)

14.74 30.53 44.21 5.26

> 65 years 7 (5.26) 0.00 14.29 28.57 0.00
Having
insurance

Yes 134
(97.10)

14.18 28.36 41.04 5.22

No 4 (2.90) 0.00 0.00 25.00 0.00
Education
level

Illiterate 45
(32.61)

20.00 33.33 44.44 8.89

< University 82
(52.49)

12.20 24.39 36.59 3.66

University 11
(7.97)

0.00 27.27 54.55 0.00

Marital
status

Married 108
(78.26)

12.04 25.93 37.96 5.56

Unmarried 30
(21.74)

20.00 33.33 50.00 3.33

      †  indicates significant difference for catastrophic health expenditures at 40% threshold
between subgroups
      ‡  indicates significant difference for catastrophic health expenditures at 20% threshold
between subgroups

Table 4 presents our regression results. As the results suggest, if we consider the 40% as a threshold level,
odds of CHE statistically signi�cantly was higher among respondents who have used the radiotherapy
(odds ratio: 1.33, 95% CI: 1.14-1.52) and were lower for elderly patients (odds ratio: 0.28, 95% CI: 0.14-



Page 9/16

0.62) and the patients with university education (odds ratio: 0.27, 95% CI: 0.21-0.33) compared with their
reference subgroups. These results are not con�rmed in another approach, which considers 10% as the
threshold level. Besides, the �ndings did not show any statistically signi�cant association between
impoverishing breast cancer payments with dependent factors except for the patients who had a
university degree (odds ratio: 0.37, 95% CI: 0.12-0.66).

Table 4.  Determinants of catastrophic and impoverishing health expenditure and: a

multivariate logistic regression model.
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bles Reference
subgroup

 CHE at different thresholds Impoverishing
payments≥ 40% of CTP ≥ 10% of CTP

OR 95%
CI

p OR 95%
CI

p OR 95%
CI

p

ase characteristics
er type Benign 0.64 0.24-

1.04
0.12 0.64 0.39-

1.31
0.27 0.76 0.13-

2.63
0.77

ase
ion

< 1 years 0.68 0.23-
1.13

0.60 0.58 0.29-
1.55

0.34 0.95 0.48-
2.13

0.87

ment

otherapy
Surgery

Chemotherapy  
1.33
1.24

 
1.14-
1.52
0.94-
1.55

 
0.01
0.13

 
1.26
1.12

 
0.04-
1.51
0.85-
1.39

 
0.16
0.25

 
1.31
1.18

 
0.60-
2.84
0.47-
2.36

 
0.22
0.47

nt characteristics
groups
40-65

> 65

< 40 years  
1.81
0.28

 
1.30-
3.32
0.14-
0.62

 
0.04
0.01

 
3.59
0.62

 
1.03-
9.54
0.25-
1.15

 
0.04
0.19

 
1.32
0.54

 
0.71-
3.74
0.28-
2.31

 
0.48
0.21

ational

<
ersity

ersity

Illiterate  
0.80
0.27

 
0.55-
1.05
0.21-
0.33

 
0.61
0.01

 
1.06
1.21

 
0.45-
2.52
0.58-
2.46

 
0.90
0.77

 
1.17
0.37

 
0.52-
3.61
0.12-
0.66

 
0.89
0.01

of Urban 2.66 1.45-
3.88

0.17 0.75 0.29-
1.93

0.56 0.86 0.10-
3.15

0.90

al status Married 1.36 0.78-
1.94

0.80 0.36 0.10-
1.23

0.10 - - -

ehold < 5 persons 0.59 0.15-
2.28

0.45 0.75 0.32-
1.80

0.53 0.89 0.13-
2.15

0.72

ance
No 0.66 0.28-

1.04
0.18 0.22 0.09-

0.43
0.02 - - -

of household characteristics
groups < 50 years 0.97 0.89-

1.04
0.36 0.96 0.91-

1.00
0.07 1.07 0.94-

1.24
0.28

ational

<
ersity

ersity

Illiterate  
0.94
0.79

 
0.57-
1.55
0.45-
1.11

 
0.81
0.55

 
0.90
0.77

 
0.64-
1.26
0.48-
1.06

 
0.53
0.48

 
0.63
0.79

 
0.27-
1.53
0.31-
1.17

 
0.32
0.09

al status Married 2.14 0.54-
8.54

0.28 0.56 0.25-
1.26

0.16 - - -

Note: Variables of marital statuses and health insurance condition of the patients are omitted
due to collinearity problem in improvising payment model. 
 

Discussion
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This cross-sectional study was investigated the OOP payments, catastrophic, and impoverishing health
spending attributed to the diseases of breast cancer in Iran. The results indicate that each household with
a breast cancer patient pays an average of $US 97.87 for diagnostic, treatment, and rehabilitation
services. It is much lower than the estimated OOP for similar patients in Ontario ($US 393) [17], the rural
of Florida ($US 253.2) [6], and Nepal ($US 289.78) [18]. However, our results strongly support the �ndings
of these similar studies that there is a statistically signi�cant difference among SES quintiles in the OOP
payments. As the higher quintiles, on average, also have higher OOP payments to receiving the services.
[6, 17, 18]

CHE and breast cancer

Depending on threshold levels of 40%, 20%, and 10% of the household’s capacity to pay, the incidences of
CHE caused by breast cancer are estimated as 13.77%, 27.54%, and 40.58%. It means that in the best-
case scenario, 13.7% of the Iranian households involved with the disease suffered from CHE and had
forced to sacri�ces the consumption of other goods and services necessary for their well-being. This is
much lower than estimates made by other comparable studies in Iran (60.9%) [19], China (30.98%) [20],
Ethiopia (72.3%) [21], Vietnam (71.8%) [22], Haiti (67%) [23], and South Korea (39.8%) [24]. Although
households with higher SES levels are less likely to incur CHE, a signi�cant portion of all SES subgroups
are exposed to these limiting costs. This amount is estimated for the most a�uent segment of society in
different scenarios between 10.34 to 41.38%. This result has been more than expected, as these
subgroups a smaller portion of their income on the required health care services than others. This
unexpected �nding could be that the higher SES subgroups receive most of the needed services from the
private sector, which their tariffs are far higher than the cost of similar services in the public sector, which
often goes to those with lower SES status.

It is interesting to note that those 40-65 years old were 1.81times more likely, and the patients older than
65 were 3.57 times less likely to experience CHE than the younger subgroup. This could be because of
their source of services and illness duration. The elderly and middle-aged patients mostly use the cheaper
care of public hospitals and expensive care of private clinics, respectively. Besides, unlike middle-aged
people, the elderly have a shorter illness duration because of their older age and high mortality rate and
therefore incur lower costs. This study also discovered a signi�cant negative association between
education level and incidence of CHE, as those with a university degree were 3.7 times less likely to
experience CHE than illiterate people. Besides, the patients who received radiotherapy treatment were
more likely to incur CHE compared with others. These �ndings support evidence from previous
investigations [24-27].

Impoverishing expenditure and breast cancer

CHE's high incidence has signi�cantly increased the risk of household impoverishment, with 5.07% of the
households being impoverished due to OOP breast cancer payments. Of course, most of these
households belonged to the poorer sections of society, so that the incidence of impoverishing health
spending in the poorest quintile was equal to 18.52% and in the richest quintile was equal to zero.
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The yields in this investigation were higher than those of other studies conducted among nationally
representative households in Iran, China, and Vietnam [28-30] and lower than cancer patient households
of Vietnam [22]. Impoverishment from �nancing breast cancer care has only had a signi�cant negative
relationship with education level. Patients with a university education level were about 2.7 times less
likely to become poor than illiterate patients. Further analysis of the data con�rmed that most patients
with university education level belonged to the high-income subgroup. Thus, the education level was only
a confounding variable, and this observed relationship was mainly due to the high level of household
income.

The �ndings must be interpreted in light of this limitation that, as other research on household data, this
study also relied on self-reported costs and incomes, subject to recall bias. Thus, it is not excluded that
patients forgot, underestimated, or overestimated some of the asked information.

Policy implications

Clearly, the study results show that Iranian households with breast cancer patients are exposed to high
treatment costs and impoverishing health expenditures. Therefore, they should be supported by
expanding insurance coverage, governmental supporting programs, and increasing access to quality and
effective public sector services. As a result, optimization should be implemented, putting more emphasis
on the poor and fragile population. Knowing the source of payment for the treatment of the disease
among these households helps us in understanding the �nancial situation of breast cancer disease in
Iran. The study's �ndings showed that payments were made from various sources, of which current
household income and health insurance were the primary sources of payment, but they were not
su�cient. More than two-thirds of the households used their savings to �nance their medical expenses,
and more than a third of them sold their capital goods. Also, about a quarter of them are forced to borrow
and about 16% of them are forced to take a bank loan. (Table 5) This �nding broadly supports the work
of other studies in this area in Iran [19, 31], Ethiopia [21, 32], India [33], and Australia [34].

Table 5. Sources of payment for breast cancer costs among the participants
Sources Current

income
Health

insurance
Saving Capital*

sales
Borrowing Bank

loans
Number 134 134 93 51 34 22
Percent 97.10 97.10 67.39 36.96 24.64 15.94

   * Such as stock, gold, home appliances, and other similar cases
 

Conclusions
In this cross-sectional investigation, we applied a retrospective reporting of household costs on breast
cancer disease management to calculating the OOP, impoverishing, and catastrophic breast cancer
expenditure. This study �nds that each patient had an average OOP payment of $US 97.87 for the



Page 13/16

requested services, leading to impoverished of 5.07% and exposed to CHE of 13.77% of their households.
These indicators have been mainly concentrated among the poor, as they have spent a large part of their
meager income on buying the needed services, and for this purpose, most of them have been forced to
sell their assets, borrow, or take a bank loan. Therefore, vulnerable subgroups should be covered by
broader insurance coverage and governmental supporting programs.
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