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Out-of-pocket cost and financial catastrophe 2
of patients with cancer: the alarming cost-of-
illness in Bangladesh

Abdur Razzaque Sarker'?'®, Rasedul Islam' and An Tran-Duy?

Abstract

Background Out-of-pocket (OOP) cost of cancer treatment has increased substantially globally. In low- and middle-
income countries, many patients face financial distress due to cancer. For patients with cancers in Bangladesh, this
study aimed to (1) estimate the annual OOP cost of cancers from households’ perspective, (2) assess the coping
strategies and financial distress, and (3) examine factors associated with OOP cost.

Methods We used data from a cross-sectional hospital-based survey conducted in three randomly selected hospitals
in Bangladesh. A bottom-up micro-costing approach was used to estimate the OOP cost components. We used the
logistic regression model and the generalized linear model to examine the determinants of distress financing and
OOP cost, respectively.

Results The average annual OOP cost per cancer patient was USS 6,504 (range, USS 959 —29,681), which was greater
than 2 times the average annual household income. About 90% of households faced distress financing due to cancer.
Having at least one comorbid condition, cancer stage 2 or higher, households having no elderly people, or having
treatment abroad was significantly associated with a higher OOP cost compared to those without the condition.

Conclusion OOP cost of cancer treatment and the proportions of patients with distress financing and financial
catastrophe are alarmingly high in Bangladesh. Earlier cancer diagnosis and implementation of Government financial
health protection schemes are crucial and urgent to alleviate the enormous economic burden and ensure equitable
access to care for the patients.
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Introduction

Cancer is an overwhelming global public health issue
worldwide. Globally, about 19.3 million people were
newly diagnosed with cancer in 2020 and this number
was projected to reach 21.6 million in 2030 [1]. Cancer
incidence rises dramatically with age and is often called
a disease of aging. For example, gastrointestinal cancer
is widespread among older people which leads to mas-
sive hospitalizations and intensive treatment. Not only
is cancer highly prevalent in old people, every year about
400,000 children and adolescents also develop various
cancers globally [2]. While more than 80% of children
with cancer are cured in high-income countries, this fig-
ure is less than 30% in low- and middle-income countries
(LMICs) [2, 3]. Prevention of cancer is crucial to reduce
the health and economic burden of cancer as up to 50%
of all cancer cases are preventable [4].

Cancer is particularly an overwhelming public health
problem in Bangladesh [5, 6]. The prevalence of cancer
in Bangladesh is about 0.71 per 1000 population, with
approximately 0.2 million patients newly diagnosed with
cancer each year [7, 8]. In 2020, about 156,775 individu-
als were newly diagnosed with cancer and about 108,990
people died due to various cancers in Bangladesh [9]. In
2005 cancer caused about 7.5% of total deaths in Bangla-
desh, which was projected to increase to approximately
13% in 2030 [10, 11]. However, there is no national cen-
tral cancer registry in Bangladesh and therefore the
national burden of cancer is still unknown [9]. Although
a large number of people suffer from cancers annually,
only about 50,000 regularly go for treatment in Bangla-
desh, which indicates the vulnerability of the people who
do not receive any treatment [12]. Indeed, the financial
burden of cancer is enormous on individuals and their
families/caregivers [13].

Cancers have a negative impact on people’s health
and life and on economies around the world. From an
economic perspective, the ever-increasing number of
patients and the severity of illness have imposed sig-
nificant direct and indirect costs on patients, the health
system and the government. Recent data indicated that
globally the economic cost of cancers from 2020 to
2050 was 25.2 trillion international dollars [14]. A study
observed that the economic cost of cancer was €126
(US$168) billion among the 27 countries of the Euro-
pean Union, of which lung cancer constituted the high-
est cost (€18-8 billion or US 25 billion), followed by breast
cancer (€15-0 billion or US$19.95 billion) [15]. A recent
study observed that the economic burden of cancer in
Spain was about €9,016 (US$10,820) million in 2009 [16].
The economic cost of cancer is massive in the USA and
almost US$208 billion was spent in the U.S. on cancer-
related health care in 2020 [17]. Another study indi-
cated that the economic cost of cancer was 1.4 trillion

(2025) 24:186

Page 2 of 13

international dollars in India [14]. These costs of cancer
care are likely to increase, as more people require treat-
ments. It was observed that, the cancer patient often
spent up to US$7,500 annually for treatment related
activities in Bangladesh [18]. Another study in rural Ban-
gladesh observed that about 12% of households fell into
poverty due to payment for cancer care [19].

Bangladesh uses a combination of different healthcare
financing strategies, including general revenue taxation,
out-of-pocket (OOP) payments, development partners’
contributions and others including insurance [20]. OOP
health expenditure constitutes a large share (68.5%) of
total healthcare expenditure in Bangladesh [21]. Reliance
on OOP cost results in two divergences on households;
firstly, it often leads to the catastrophic healthcare expen-
diture on households [22], and secondly, the inability to
pay for adequate healthcare at the point of service by
low-income people results in unmet need of care [23].
OOP issues often lead low-income people to seeking
healthcare from untrained healthcare providers which in
many cases results in adverse effects on health or inad-
equacy of treatment care [24]. Although the costs of can-
cer have been reported in different countries around the
world [15, 16, 25-28], to the best of our knowledge, there
has been limited or no research focusing on the OOP
cost, economic burden and factors associated with OOP
cost of cancer treatment in Bangladesh [13, 19]. Assess-
ing OOP cost associated with different stages of cancer,
which is rarely available in the Bangladesh context, can
help to estimate the impact of early treatment of cancer
on reducing economic burden of the patients. The aim
of this study was to (1) estimate the annual OOP cost of
cancers from households’ points of view, (2) assess the
coping strategies and financial distress, and (3) examine
factors, including cancer stages, associated with OOP
cost in Bangladesh. Examining the economic dimen-
sions of cancer through this research will provide impor-
tant evidence for making socioeconomic policies related
to cancer, and provide a method for OOP cost assess-
ment in other non-communicable diseases (NCDs) in
Bangladesh.

Methods

Study design and population

A cross-sectional hospital-based survey was conducted
between November 2022 and January 2023. We adopted
an incidence-based approach for estimating the OOP cost
of illness [29, 30]. Cancer patients who were confirmed
by a registered physician in the selected health facilities
were considered for sampling. This study was conducted
in three randomly selected hospitals: the National Insti-
tute of Cancer Research & Hospital (public hospital),
the Bangladesh Medical College and Hospital (private
hospital), and the Ahsania Mission Cancer and General
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Hospital (NGO hospital). In this regard, a complete list of
the hospitals in Dhaka was listed and stratified into three
categories (public, private and NGO). Then, one hospital
from each stratum was randomly selected using statisti-
cal software. Although treatment costs at public hospitals
are lower compared to private hospitals and hospitals
financed by NGOs, cancer patients frequently visit both
private and NGO-based hospitals in Bangladesh. The
sample size was calculated using the following formula
[31, 32]:

73 o P(1-P)
T

Where Z1— o = 1.96 was the statistic for 5% level of sig-
nificance, P was the expected proportion of the popula-
tion with a specific characteristic, and d=5% was the
precision level. In this study, we considered an expected
proportion (P) of 50% for the maximum variability of
the sample [32]. Considering a 15% non-response rate, a
sample size of 441 patients was required for this study. A
total of rounded 450 patients (150 cases from each of the
3 randomly selected hospitals) were aimed to be included
in this study. In the recruitment, a list of patients who
received cancer treatment was collected from each par-
ticipating hospital and each patient was assigned a unique
identifying number. Then, the patients were randomly
selected and invited for the interview. Upon receiving the
consent of the respondents, the data were collected, sepa-
rately for patients from each hospital based on the unique
identifying numbers. During the data collection period,
the data were collected face-to-face from the patients. In
case of a non-response or unavailability of any selected
patients, we replaced them with other patients from the
list selected by random nature. The quantitative approach
was used to quantify the annual OOP cost and its deter-
minants. A structured paper-based survey questionnaire
was developed based on the national household income
and expenditure survey, a validated tool in Bangladesh
[33]. The final questionnaire was developed following a
pilot survey of 30 cancer patients to refine the wording
and comprehension.

OOP cost estimation

OOP cost is defined as the expenses incurred by patients
or households at the time of receiving any healthcare
services, including cost-sharing and informal payments
(e.g., tips and under-the-table payments) but excluding
insurance premiums and any reimbursements from the
third-party payers [34]. OOP cost includes any payment
related to medical fees, purchases of medicines (pre-
scribed or not), user fees for public care and payments
for equipment and diagnostic tests. A bottom-up micro-
costing approach was used where all relevant OOP cost
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components, including both direct medical and non-
medical expenses, were identified and valued at the most
detailed level [35]. Direct medical expenses included
costs associated with healthcare resource use during
treatment, such as medicine, diagnosis, registration fees,
and others. The direct non-medical OOP cost included
transportation, lodging, food items, informal payment,
and payment for helping the patients during treatment.

Variables

The primary outcome variable was the annual OOP
cost of cancer. The secondary outcome was the dis-
tress financing, a binary indicator of whether or not the
patients relied on sale of household assets, borrowings
from banks and other lenders, and/or money contribu-
tions from relatives and friends to pay for OOP cost of
cancer treatment [34, 39]. Ages of the patients were cat-
egorized into four groups (younger than 5, 5-19, 20-59,
and 60 and above). Patients’ educational levels were
classified as ‘no education; ‘primary level’ (grades 1-5),
‘secondary’ (grades 6-—10), ‘higher secondary’ (grades
11-12), and ‘higher education’ (Bachelor or postgradu-
ate). Household size was a categorical variable based on
the number of household members and expressed as
‘small’ (smaller than four members), ‘medium’ (four to six
members), and ‘large’ (more than six members). Other
explanatory variables included treatment type (chemo-
therapy only or combination of surgical treatment and
chemotherapy), patients having at least one co-morbidity
(yes or no), seeking care from abroad (yes or no), having
older people in the household (yes or no), stage of can-
cers (stage 1, 2, 3 or 4), and wealth index. The wealth
index, a composite score, was constructed from the asset
vector of the household. Each household’s durable asset
(e.g., housing materials, toilet or latrine access, phone/tv
ownership etc.) were dichotomized (‘yes’ if present and
‘no’ if not). Principal component analysis (PCA) was per-
formed using the ownership of durable assets of house-
holds to calculate the wealth score [36]. The constructed
wealth score values were then assigned to individuals
based on variables included in the model. The wealth
score was divided into five groups based on overall asset
ownership: poorest (Q1: lowest 20%), poorer (Q2), mid-
dle (Q3), richer (Q4), and richest (Q5: top 20%).

Statistical analysis

The data was analyzed using Stata/SE 15.0 (StataCorp.,
College Station, TX, USA). Descriptive statistics were
applied for the primary outcome and the explanatory
variables described in the previous section. Costs were
converted to 2023 US Dollars (US$) using the Consumer
Price Index (CPI) to adjust for inflation. The household
cost burden was measured by the percentage of total
household earnings that was consumed by the cancer
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treatment [27]. OOP cost was considered as catastrophic
if it exceeded 25% of the household’s income [37]. We
used the generalized linear model (GLM) with a log link
and y distribution to assess the associations between
the explanatory variables and annual OOP cost, and the
logistic regression model for distress financing. Signifi-
cant associations in the models were determined at the
5% alpha level (p<0.05). As in previous studies, a one-
way sensitivity analysis was conducted to examine the
effect of increasing and decreasing each cost component
by 20% on the change in the average total annual OOP
cost [29, 38].

Results

Characteristics of study participants

Characteristics of 450 participants in the survey are
presented in Table 1. The average age was around 47
years, with the majority of patients (60.7%) falling in
the age group of 20-59 years. 56% of the participants
were female, and most households (70.67%) had a sin-
gle earner. The average and median annual household
income of the patient was about US$2,996 (SD, 2379) and
US$2,617, respectively. Most participants (83%) had can-
cer stages 2 and 3, and more than a half (63%) had at least
one comorbid condition. Breast cancer constituted the
highest percentage (16%) of all patients, followed by cer-
vical cancer (11.11%), lung cancer (8.89%), throat cancer
(7.33%), and blood cancer (6.22%) (Supplementary Table
S1). Most of the patients received treatment in the coun-
try, and only 5% of the patient received treatment from
abroad.

Annual OOP cost components

Table 2 shows descriptive statistics, based on the num-
ber of patients who actually incurred costs, of the annual
OOP cost components of cancer treatment from house-
holds’ perspective. The average total annual OOP cost
per cancer patient was US$6,504 (SD, 4,988; range,
US$959 to US$29,681). Direct medical costs (US$5,427)
and direct non-medical costs (US$1,077) constituted 83%
and 17% of the total OOP cost, respectively (see detail
in Supplementary Table S2). Among all components
of the OOP cost except for costs related to treatment
abroad, the average annual medicine cost was recorded
as the highest cost (US$1,961) followed by diagnostic
cost (US$1,730) and bed fee (US$610). Regarding aver-
age annual direct non-medical costs, US$292, US$238
and US$229 were spent for the accommodation, trans-
portation and food cost, respectively. Further, US$337
was spent for their caregivers’ purposes. During the sur-
vey, we observed that a total of 23 patients received the
treatment abroad, of which each spent US$5,988 and
US$1,900 for direct medical and non-medical purposes.

(2025) 24:186

Page 4 of 13

Annual OOP cost across background characteristics

Descriptive statistics of OOP costs of cancer across
patients in each level of a categorical variable is shown
in Table 3. Considering the patients’ age group, the aver-
age total annual OOP costs ranged from US$4,256 for
patients up to 5 years old to US$6,581 for those above
60 years old. Female patients spent more for OOP cost
compared to males (US$6,710 vs. US$6,241). Regard-
ing education level, the highest average annual OOP
cost was observed among patients with a higher educa-
tion (US$10,524). Small-size households consisted of 3
members or fewer spent more (US$6,954) compared to
households with more members, and households with
no elderly spent more than households with elderly
(US$7,018 vs. US$6,021). The average annual OOP cost
was lower in public settings (US$3,829) than in the pri-
vate healthcare facilities (US$7,795) and in hospitals
financed by NGOs (US$7,889) (Supplementary Table
S3). The highest annual OOP cost incurred for treat-
ment of gastrointestinal cancers, including esopha-
geal cancer, colorectal cancer, colon cancer, and others
(US$7,660), followed by blood and lymphatic cancers
(US$7,327) (Supplementary Table S4). The average
annual OOP cost of patients seeking care from abroad
(US$15,183) was more than twice that of those treated
domestically (US$6,036). Patients at the end stage of can-
cer spent more (US$8,309) than the patient at the early
stage of cancer (US$3,932). We found that patients who
belonged to the richest (5-¢41) quintile spent about double
(US$9,126) that of the poorest group (US$4,500).

Households cost burden, coping strategies and financial
distress

The economic burden of cancer treatment is presented
in Table 4. The OOP expenditure as a proportion of a
household’s annual income differed significantly among
the income groups (p<0.001). The average annual OOP
expenditure of cancer was 217% of the average annual
household income. Notably, the average annual OOP
cost of patients in the poorest (1-st) quintile was nearly
three times the average annual household income, while
the richest (5-th) quintile spent about 157% of the annual
household income. Considering a catastrophic health
expenditure (CHE) threshold of 25%, all households
suffered from CHE due to cancer. We observed the sig-
nificant gap between annual income and annual OOP
expenditure of cancers, indicating that households often
rely on other financing mechanisms, including household
income (Fig. 1).

Figure 1 demonstrates the coping strategies during
cancer treatment, expressed as percents of the house-
holds who used a specific strategy during treatment. The
most common coping strategies were borrowing money
(78%), using regular income (65%), using savings (56%),
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Table 1 Characteristics of the study participants

Attributes n (%) 95%ClI
Age of the patients

Up to 5 years 8(1.8) [0.9,3.5]
5-19 years 33(7.3) [5.2,10.1]
20-59 273 (60.7) [56.0,65.0]
Above 60 years 136 (30.2) [26.1,34.6]
Gender of the patient

Female 252 (56) [51.3,60.5]
Male 198 (44) [394,48.6]
Educational status of patient

No education 72 (16) [12.8,19.7]
Up to primary 148 (32.9) [28.6,37.3]
Secondary 164 (36.4) [32.1,41.0]
Higher Secondary 46 (10.2) [7 7,13.3]
Higher Study 20 (4.4) [2.8,6.8]
Education Status of Household head

No education 62 (13.8) [10.8,17.3]
Up to primary 96 (21.3) [17.7,253]
Secondary 168 (37.3) [32.9,41.9]
Higher Secondary 55(12.2) [94,15.6]
Higher Study 69 (15.3) [12.2,189]
Patient’s marital status

Married 343 (76.2) [72.5,79.9]
Other 13(29) [1.6,4.9]
Separated 7(1.6) [0.7,3.2]
Unmarried 45 (10) [75,13.1]
Widow/widower 42(9.3) [6.9,12.4]
No of earners in Household

No earner 8(1.8) [0.8,3.5]
Single earner 318(70.7) [66.2,74.7]
Multiple earners 124 (27.6) [23.6,31.8]
Household size

1-3 members 46 (10.2) [7.7,13.3]
4-6 members 318 (70.7) [66.2,74.7]
More than 6 members 86 (19.1) [15.73,23.02]
Household has elderly person(s) (60 + years)

No 218 (484) [43.8,53.0]
Yes 232 (51.6) [46.9,56.1]
Patient’s comorbidity status

No 165 (36.7) [323,41.2]
Yes 285 (63.3) [58.7,67.6]
Stage of cancer

Stage 1 38 (84) [6.2,11.1]
Stage 2 213 (47.3) [42.7,51.9]
Stage 3 162 (36) [31.6,40.5]
Stage 4 37(8.2) [6.0,11.1]
Type of treatment

Both Surgical treatment and Chemotherapy 259 (57.6) [52.9,62.0]
Only Chemotherapy 191 (42.4) [37.9,47.0]
Treatment from abroad

No 427 (94.9) [924,96.5]
Yes 23(5.1) [34,7.5]
Wealth index

Poorest (Lowest 20%) 91 (20.2) [16.7,242]
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Table 1 (continued)

Attributes n (%) 95%(CI

Poorer 89 (19.8) [16.3,23.7]
Middle 90 (20) [16.5,23.9]
Richer 96 (21.3) [17.7,253]
Richest (Upper 20%) 84 (18.7) [15.3,22.5]

Table 2 Average annual out-of-pocket (OOP) cost across cost components (USS)

Type of cost Cost components Overall
Mean SD Minimum Maximum Median 5th Percentile 95th Percentile
Direct medical Registration fee (n=450) 22 16 1 59 18 2 59
Consultation fee (n=424) 342 335 24 1,781 237 30 1,069
Medicine Cost (n=450) 1,961 1,662 356 11,872 1,543 475 4,274
Diagnostic Cost (n=450) 1,730 1,336 237 10,091 1,187 416 4,155
Bed fee (n=430) 610 645 59 4,155 356 71 1,781
Medical Equipment Cost (n=450) 502 450 24 2,374 356 59 1,425
Direct medical cost abroad (n=23) 5988 5420 1,781 21,370 4,155 1,781 20,183
Total direct medical cost (n=450) 5427 4459 737 26,932 4051 1414 14,733
Direct non-medical Transportation Cost (n=450) 238 194 36 1,781 178 59 594
Food cost (h=450) 229 167 18 1,187 178 59 594
Informal payment (n=376) 24 16 2 107 21 6 59
Caregiver expenditure (n=441) 337 204 24 10,69 297 59 712
Accommodation cost (n=204) 292 210 36 1,425 237 83 712
Other cost (n=450) 31 41 6 594 24 6 83
Direct non-medical cost abroad (n=23) 1,900 1,036 594 4,749 1187 950 3562
Total direct non-medical cost (n=450) 1,077 719 148 4874 902 291 2,582
Total OOP cost (n=450) 6,504 4988 959 29,681 4927 1935 16,799

selling assets (40%) and receiving donations from friends
and relatives (27%).

Factors associated with average annual OOP cost

After adjusting the OOP cost for the demographic and
clinical variables using the GLM model, we observed that
having at least one comorbid condition, cancer stage 2
or higher, households having no elderly people, receiv-
ing both surgical treatment and chemotherapy, having
treatment abroad or wealthier were significantly associ-
ated with a higher average annual OOP cost compared
to the references. For instance, the average annual OOP
cost in patients with at least one comorbid condition was
1.42 times (95% CI 1.22-1.66) that of those who had no
comorbidities. Average annual OOP costs of patients
with cancer stages 2, 3 and 4 were 1.56 times (95% CI
1.24-1.94), 1.69 times (95% CI 1.35-2.13), and 1.91 times
(95% CI 1.42-2.55) that of those in cancer stage 1. The
households who had no elderly persons (aged 60+) spent
19% more on treatment costs compared to their counter-
parts. Patients who received treatment abroad had the
strongest relative effect on the annual healthcare expen-
diture with a mean ratio of 1.92 (95% CI, 1.45-2.53)
compared to patients who were treated domestically.
We observed that the richer (4-th quintile) and wealthi-
est (5-th quintile) households spent annually 54% (95%

CI, 1.26-1.87) and 70% (95% CI, 1.37-2.09), respectively,
higher OOP cost compared to the poorest households.

From the marginal effect analysis, we observed that
treatment abroad was the most expensive scenario with
an incremental average annual OOP cost of US$5,638
(95% CI US$2,467-US$8,810) compared to patients
treated domestically. Patients belonging to the richest
and richer households had an incremental average annual
OOQOP cost of US$3,353 (95% CI US$1,949-US$4,758) and
US$2602 (95% CI, US$1,403-US$3,802) compared to the
poorest households (Table 5). Patients with at least one
comorbid condition had significantly higher incremental
average cost of US$2,184 (95% CI US$1,247-US$3,122)
compared to the patients without the condition. Patients
with cancer stages 4 and 3 had incremental average
annual OOP costs of US$3,717 (95% CI, US$1,910—
US$5,524) and US$2,853 (95% CI, US$1,617-US$3,945),
respectively, compared to the patients with cancer stage
1.

Factors associated with distress financing of cancer
treatment

We observed that 89.6% of the households faced distress
financing due to cancer in Bangladesh (Supplementary
Figure S1). Statistically significant determinants of dis-
tress health financing included age and educational status
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Table 3 Distribution of the average total annual OOP cost across background characteristics (US$)
Indicators OOP Cost (USS)

Mean SD Minimum Maximum Median
Age of the patients
Up to 5 years 4,256 1,670 2416 7,159 3,907
5-19 years 5575 3,837 2,042 17,892 4,117
20-59 6,644 5227 1,128 29,681 5135
Above 60 years 6,581 4,851 959 23,804 4,945
Gender of the patient
Female 6,710 4,976 1,128 29,681 5405
Male 6,241 5,004 959 27912 4,761
Educational status
No education 5693 3,678 1,258 23,745 4,811
Up to primary 5,685 4,157 1,128 26,119 4,197
Secondary 6,761 5102 959 28,861 5319
Higher Secondary 7,747 5,944 1,140 29,681 5,998
Higher Education 10,524 8,232 1,371 28,619 6,922
Household size
1-3 members 6,954 5830 1,371 27912 5,733
4-6 members 6,565 4,987 959 29,681 5111
More than 6 members 6,036 4513 1,140 26,119 4,194
Patient’s comorbidity status
No 5,264 3,575 1,140 23,745 4,161
Yes 7,243 5,541 959 29,681 5483
Stage of cancer
Stage 1 3,932 2,443 959 9,676 3918
Stage 2 6,339 4,250 1217 26,119 5147
Stage 3 6,912 5,726 1,537 29,681 4,861
Stage 4 8,309 6,324 1,352 23,804 5,883
Type of treatment
Only chemotherapy 5973 4457 959 27912 4814
Both chemotherapy and surgery 6,396 5321 1,231 29,681 5,099
Seeking care from abroad
No 6,036 4,428 959 29,681 4,808
Yes 15,183 6,718 4,529 28,619 14912
Household has elderly person(s) (60 + years)
No 7,018 5,197 1,140 28,861 5,785
Yes 6,021 4,745 959 29,681 4,206
Wealth index
Poorest 4,500 3,295 1,128 23,745 3,609
Poorer 5,301 3,930 959 28,861 4,152
Middle 5835 3,640 1217 17,553 4,861
Richer 7,851 5,607 1,231 26,119 6,001
Richest 9,126 6,385 1,140 29,681 77221
Across all patients 6,504 4,988 959 29,681 4927

of the patients, stages of cancer, type of treatment and
wealth quintiles (Supplementary Table S5). Patients aged
20 years and above were more likely to expect distress
financing compared to younger patients. The likelihoods
of experiencing distress health financing were 37.53,
16.34, 7.95 and 12.8 times for those patients who had no
education, primary level education, secondary level edu-
cation and higher secondary level education, respectively.
The patient who received both surgery and chemotherapy

increase the likelihood of distress financing by 6.27 times.
Patient belonged to the resource constrained households
were more prone to distress financing. For instance, the
likelihoods of experiencing distress health financing were
141 and 63 times higher for the poor and poorest wealth
quintiles, respectively.
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Table 4 Economic burden (US$) across income quintiles
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Income group Average Annual income Average total OOP cost Diff OOP as % of Household Income
Poorest quintile 1,540 4,500 -2,960 292
2nd quintile 1,908 5,301 -3,393 278
3rd quintile 2,682 5,835 -3,153 218
4th quintile 3,220 7,851 -4,631 244
Richest quintile 5,806 9,126 -3,320 157
Overall 2,99 6,504 -3,508 217
Richest-poorest ratio 377 203
Richest-poorest difference 4,266 4626

80

60

40 78

65
56
20
27
0

Borrowing money Using regular income

Using savings

Selling assets

Receiving donations from
friends and relatives

Fig. 1 Coping strategies of households (%) for out-of-pocket costs during cancer treatment. The error bars represent 95% confidence intervals

Sensitivity analysis

The tornado diagram represents the results from the
sensitivity analysis (Fig. 2). Changes in medicine and
diagnostic costs had the greatest impact on the aver-
age total annual OOP cost, as opposed to the smallest
effect of changes in registration fee and informal pay-
ments. Increasing the medicine cost or diagnostic cost
by 20% resulted in an increase of US$391 or US$345,
respectively, in the average total annual OOP cost. A 20%
change in in other cost components led to changes of
smaller than US$116 in the average total annual OOP.

Discussion

Cancer is a global public health concern and considered
as one of the leading causes of mortalities and hospital-
izations. The health and economic burdens of cancer are
exacerbated in resource-poor countries like Bangladesh
due to large population, limited diagnostic facilities, high
treatment costs and reliance on OOP costs for health
care. Bangladesh is going through an epidemiological

transition from decreasing prevalence of communicable
diseases to growing levels of non-communicable diseases
[19, 39]. Further, life expectancy of the general popula-
tion has also been increasing (67.7 years in 2010 and 72.3
years in 2021), which adds more challenges to the health
care system in Bangladesh [40]. Although the economic
impact of cancer on households is a global phenomenon,
magnitude of this impact in the Bangladesh context has
rarely been quantified. This is the first study in Ban-
gladesh that estimated the annual OOP cost of cancer
and financial hardship due to treatment of cancer, and
assessed factors associated with these variables.

Our study indicated that the average total OOP cost
of cancer in Bangladesh (US$6,504 per year or US$542
per month) is considerably higher than in many other
countries such as USA (US$300 per month), Canada
(US$112 per month), Sri Lanka (US$29 per month), Ire-
land (US$24 per month) and UK (US$40 per month) [28,
41-44]. The treatment cost of cancer is generally high
and without insurance coverage, families need to rely on
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Table 5 Results from the multivariable generalized linear model for total annual OOP expenditure among cancer patients

Indicators

Mean Ratio @ (95% Cl)

Mean Difference P (95% Cl)

Age of the patients

Up to 5 years (ref)

5-19 years 0.97 (0.58, 1.63)
20-59 0.79 (049, 1.29)
Above 60 years 0.80 (0.48,1.32)
Gender of the patient

Female (ref)

Male 0.97(0.84,1.11)

Educational status
No education (ref)

-211 (4351, 3929)
-1630 (-5499, 2240)
-1584 (-5553, 2385)

-186 (-1061, 688)

Up to primary 0.98 (0.81,1.18) -117 (-1244, 1009)
Secondary 1.16 (0.95, 1.41) 968 (-277,2213)
Higher Secondary 1.25(0.97,1.61) 1510 (-220, 3240)
Higher Education 1.20(0.84,1.70) 1201 (-1190, 3592)

Household size

1-3 members(ref)
4-6 members

More than 6 members
Comorbidity status

0.97(0.79,1.18)
0.94 (0.74,1.19)

-184 (-1508, 1140)
-362 (-1916, 1192)

No (ref)

Yes 1.42%*(1.22, 1.66) 2185**(1247,3122)
Seeking care from abroad

No (ref)

Yes 1.92%* (145, 2.53) 5638** (2467, 8810)
Stage of cancer

Stage 1 (ref)

Stage 2 1.56** (1.24,1.94) 2271%** (1264, 3279)
Stage 3 1.69%* (1.35,2.13) 2853** (1761, 3945)
Stage 4 1.91%* (142, 2.55) 3717**%(1910, 5524)
Type of treatment

Only chemotherapy (ref)

Both chemotherapy and surgery 1.11(0.98, 1.24) 650 (-110, 1411)
Household has elderly person(s) (60 + years)

Yes (ref)

No 1.19%(1.03,1.38) 1181* (218, 2144)
Wealth index

Poorest (ref)

Poorer 1.21%(1.00, 1.46) 1025* (36, 2013)
Middle 1.26* (1.04,1.51) 1219% (208, 2231)
Richer 1.54** (1.26,1.87) 2603** (1403, 3802)
Richest 1.7*%(1.37,2.09) 3353** (1949, 4758)
Constant 2,306%* (1383, 3844)

?Values are the exponential form of the  coefficients for a covariate, which represents the multiplier factor for the outcome when the covariate changes from the

reference level to another level

b Values are the average marginal effect, holding all other covariates at the average values. ** p<0.001, * p<. 05

OOP costs for cancer treatments [45]. The variation in
the OOP costs of cancer across countries is attributed to
the differences in the structure of the healthcare systems.
For instance, in publicly funded healthcare systems,
the monthly OOP costs of cancer patients ranged from
US$15 to US$400 in Canada and from US$58 to US$438
in Australia [44]. In contrast, the average monthly OOP

cost of cancer care was US$1,093 in a tertiary hospital in
Pakistan [46]. A nation-wide study conducted in India
observed that the average annual OOP costs per cancer
patient were US$1,716 and US$4,978 for the public and
the private sectors, respectively [47, 48]. In Bangladesh,
the share of OOP cost to the total health care expendi-
ture has been steadily increasing from 55.9% in 1997 to
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Medicine Cost 6111 6895
Diagnostic Cost 6157 6849
Bed fee 6386 6620
Medical Equipment Cost 6403 6603
Consultation fee 6439 6567
Caregiver expenditure 6437 6569
Medical cost in abroad 6442 6564
Transportation Cost 6455 6551
Food cost 6457 6549
Accommodation cost 6477 6529 Cost component
mcreased by 20%
Non-medical cost in abroad 6484 6522 Cost component
Other cost 6497 | 6509 decreased by 20%
Registration fee 6499 | 6507
Informal payment 6499 = 6507

Fig. 2 Tornado plot of the effect of changing 20% of each cost components on the total annual OOP cost

68.5% in 2020 according to the latest Bangladesh National
Health Account [49]. The high share of OOP cost to the
total healthcare expenditure was also observed in the
South-East Asia Region (SEAR) [50]. Compared to Ban-
gladesh, the share of OOP cost was lower in Pakistan
(57.50%), Nepal (51.30%) and India (49.80%) according to
the Global Health Expenditure dataset [51]. As a conse-
quence, every year approximately 14% of the households’
face CHE and, alarmingly, almost 5 million people fall
into poverty due to CHE in Bangladesh [22, 52]. Although
inclusive policies are available for achieving univer-
sal healthcare coverage in Bangladesh, the OOP cost in
Bangladesh is regressive, i.e., the poorer households use
a greater share of their income for accessing healthcare
services, that we also observed in our study [53].

This study also indicated that the medicine cost and
diagnostic cost were the two major cost drivers dur-
ing cancer treatment. This was also observed in many
other countries as surgery, chemotherapy and medica-
tions are essential and costly for treating a cancer patient
[28, 42, 48]. The OOP cost of medications is one of the
major components of the NCDs cost in many countries
like Bangladesh, Pakistan and Brazil [54-56]. According
to the latest report from the Bangladesh National Health
Accounts, almost 68% of total OOP cost was spent
on purchasing medicines and 12% for diagnostic tests
[49]; for cancer these were 30% and 27%, respectively,
as observed in our study. Lack of social protection and
health insurance coverage leads to the medical financial

hardship and prevents many people from receiving opti-
mal cancer care [41]. In line with previous studies, we
also observed that OOP expenditure was significantly
associated with the co-morbidity status of the patient
[57]. Patients with comorbid conditions have a higher
risk of treatment complexities and need more healthcare
services [55]. In the absence of national health protec-
tion schemes, patients with comorbidities therefore incur
higher OOP cost and their families face a higher risk of
CHE [58].

Our study also confirms that the OOP cost significantly
increases with increasing severity of cancer. This can
be explained by the fact that advanced stages of cancer
required more treatment care [59]. Various studies indi-
cated that early treatment of cancer often significantly
improves clinical outcomes and reduces cost of treat-
ment [60, 61]. Research has shown that more than half
of all cancers are preventable as many risk factors for
cancers, such as smoking, obesity, and physical inactivity,
are modifiable [62]. Given the serious consequences of
cancer, it is essential to improve the risk factors of cancer
and ensure affordable cancer care to all patients. Lack of
awareness and negligence may increase health and eco-
nomic burden to the family and society. For instance, the
prevalence of breast cancer has increased tremendously
but early diagnosis and treatment were relatively poor in
Bangladesh, which put many households on health and
financial risks [63]. Therefore, community-based pro-
grams such as increasing general awareness regarding
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cancer symptoms, causes and preventive measures
should be strengthened. The current study indicated that
patients who were treated abroad incurred a substantial
annual OOP cost (US$5,178 higher compared to those
treated domestically). Bangladesh health system consists
of three primary care tiers: Upazila Health Complexes
at the sub-district level, Union Health and Family Wel-
fare Centers at the union level, and Community Clinics
at the village level, supported by District Hospitals for
secondary care and tertiary hospitals in urban centers
[64]. This structure, in conjunction with the pro-poor
policy initiatives, has significantly enhanced access to
cancer care services, improved financial affordability, and
reduced health inequities, thereby contributing to the
goal of universal health coverage. Despite the availability
of this important healthcare support, a small proportion
of patients go abroad for better medical treatment annu-
ally. Many neighboring countries such as India, Thai-
land and Singapore have less waiting-time for surgery,
better-trained doctors, and higher-quality medical facili-
ties, which attract an increasing outbound medical travel
from Bangladesh [65, 66].

In line with earlier studies in India and Pakistan, we
also observed that the richer cancer patients spent
more for cancer treatment than poorer patients [46, 47].
Regardless of the wealth status, most of the households
(90%) in Bangladesh faced financial hardship due to
OOP cost. In India, one study reported that more than
50% of cancer patients faced financial distress during
treatment [47]. A financing incidence analysis indicated
that the current healthcare financing strategy in Bangla-
desh is regressive. In contrast, many other Asian coun-
tries including Thailand, Malaysia and Sri Lanka found
a progressive financing system [67]. The OOP cost of
treatment can have a devastating impact on households
[45, 68]. In line with other studies in various settings, we
also observed that households belonging to the poor-
est groups had greater risks of experiencing CHE [69,
70]. As the poorest households had lower expenditure
levels due to lower spending capacity, any OOP spend-
ing for treatment constituted a large proportion of their
total expenditure [71]. Although better-off households
spend more on treatment, the impact on the budget is
greater for the poorer households [72]. To mitigate the
OOQOP costs of treatment, many resource-poor households
may make a tradeoff between healthcare and livelihoods
[73]. The reliance on OOP cost often forced patients, par-
ticularly those in the poorer segments, to choose harder
coping mechanisms such as borrowing money, receiving
assistance from relatives and even selling asset selling or
getting a mortgage [74]. However, many households still
do not have adequate opportunities to access the can-
cer care services because they cannot afford to pay [75,
76]. Therefore, policy initiatives aimed at supporting
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the economically disadvantaged people are essential to
achieving the objective of universal health coverage [77].

Our results are subject to limitations. Firstly, this study
is based on cross-sectional survey data that do not cap-
ture the time trend of OOP costs. Secondly, the survey
was restricted in only three hospitals in Dhaka; therefore,
our study sample may not be representative of the Ban-
gladeshi population. However, due to the nature of plu-
ralistic healthcare system in Bangladesh, cancer patients
often visit multiple providers to seek treatment, in which
could increase their OOP costs [11, 12]. Thirdly, we did
not capture the indirect costs of cancer such as income
loss, cost of informal caregivers and absenteeism, which
may significantly contribute to the total cost of illness
[78]. Lastly, our study focused on the association and
not the causal relationship between socio-demographic
and clinical variables and the OOP cost. Although gen-
eralizability may be limited, our study indicates that
the financial burden of cancer care is overwhelming in
Bangladesh.

Conclusion

Our study showed that the annual average OOP cost per
cancer patient in Bangladesh was substantially higher
than that in many developed countries. In most of the
households, the annual average OOP cost of cancer care
far exceeded the annual household income, and a large
proportion of households faced catastrophic financial
burden. Patients with the cancer stage 4 incurred more
than twice the OOP cost of the patients with the can-
cer stage 1. The findings from this study can be used to
inform policies and decisions to ensure that the finan-
cial burden due to cancer is accounted for when setting
priorities to sustain the cancer care system. In addition,
financial support programs for mitigating treatment cost
could be initiated with a special focus on households who
are in difficult and challenging situations. Further, early
detection and treatment of cancer are crucial and urgent
to reduce both health and economic burden for cancer
patients.
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