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Abstract

Background: Demographic and epidemiological transitions are changing the disease burden from infectious to
noncommunicable diseases (NCDs) in low- and middle-income countries, including Bangladesh. Given the rising
NCD-related health burdens and growing share of household out-of-pocket (OOP) spending in total health expendi-
ture in Bangladesh, we compared the country’s trends and socioeconomic disparities in financial risk protection (FRP)
among households with and without NCDs.

Methods: We used data from three recent waves of the Bangladesh Household Income and Expenditure Survey
(2005, 2010, and 2016) and employed the normative food, housing (rent), and utilities method to measure the levels
and distributions of catastrophic health expenditure (CHE) and impoverishing effects of OOP health expenditure
among households without NCDs (i.e. non-NCDs only) and with NCDs (i.e. NCDs only, and both NCDs and non-NCDs).
Additionally, we examined the incidence of forgone care for financial reasons at the household and individual levels.

Results: Between 2005 and 2016, OOP expenses increased by more than 50% across all households (NCD-only: USD
95.6 to 149.3; NCD-and-non-NCD: USD 89.5 to 167.7; non-NCD-only: USD 45.3 to 73.0), with NCD-affected families
consistently spending over double that of non-affected households. Concurrently, CHE incidence grew among NCD-
only families (13.5% to 14.4%) while declining (with fluctuations) among non-NCD-only (14.4% to 11.6%) and NCD-
and-non-NCD households (12.9% to 12.2%). Additionally, OOP-induced impoverishment increased among NCD-only
and non-NCD-only households from 1.4 to 2.0% and 1.1 to 1.5%, respectively, affecting the former more. Also, despite
falling over time, NCD-affected individuals more frequently mentioned prohibiting treatment costs as the reason for
forgoing care than the non-affected (37.9% vs. 13.0% in 2016). The lowest quintile households, particularly those with
NCDs, consistently experienced many-fold higher CHE and impoverishment than the highest quintile. Notably, CHE
and impoverishment effects were more pronounced among NCD-affected families if NCD-afflicted household mem-
bers were female rather than male, older people, or children instead of working-age adults.

Conclusions: The lack of FRP is more pronounced among households with NCDs than those without NCDs. Con-
certed efforts are required to ensure FRP for all families, particularly those with NCDs.

Keywords: Noncommunicable disease, Out-of-pocket payment, Financial risk protection, Catastrophic health
expenditure, Impoverishment, Forgone care, Bangladesh, Low- and middle-income country
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middle-income countries (LMICs) are the most affected
by NCDs, where 78% of all NCD deaths and 85% of all
premature NCD deaths occur [1]. Epidemiological and
demographic transitions in LMICs are shifting the dis-
ease burden from communicable diseases to NCDs,
leaving the countries with a double burden of diseases
[2, 3]. Between 2000 and 2019, Disability-Adjusted Life
Years (DALYs) lost due to NCDs climbed from 34 to 52%
in lower-middle-income countries (LwMICs) and from
20 to 34% in low-income countries (LICs), compared
to an increase from 83 to 85% in high-income countries
(HICs) [4].

Besides causing premature deaths and disability, NCDs
also result in financial hardships for affected individu-
als and their households, especially in resource-limited
LwMICs and LICs [5]. Most LMICs have underdeveloped
health systems with inadequate health insurance cover-
age and insufficient public spending on preventing and
treating NCDs [3]. As a result, people must pay for NCD
care out-of-pocket (OOP). NCDs are chronic conditions
that require protracted and usually expensive care. Con-
sequently, NCD-affected households (i.e., families with
members having NCDs) are at a higher risk of experienc-
ing catastrophic and impoverishing OOP expenses than
other households [5-10]. Therefore, addressing NCD-
related household financial hardships is crucial in com-
bating national and global poverty, improving financial
protection, and thus achieving the United Nations Sus-
tainable Development Goals (SDGs) [6].

Bangladesh, a LwMIC in South Asia with a large popu-
lation of about 165 million, is undergoing epidemiologi-
cal and demographic transitions and facing high NCD
mortality and morbidity [11]. The proportion of deaths
due to NCDs in Bangladesh (70%) is higher than the
LwMIC average (64%), including the neighboring coun-
tries of India (66%), Nepal (66%), and Pakistan (60%)
[12]. Troublingly, within a generation or two (by 2040),
DALYs lost due to NCDs in Bangladesh are projected to
grow exceptionally to more than 80%, to rival its prede-
cessor HICs such as France, Japan, and the US [3]. How-
ever, with a health system primarily geared to addressing
infectious diseases and maternal and child health prob-
lems, the Bangladesh health system is not equipped to
tackle the challenges posed by NCDs [13, 14].

As OOP expenses account for a sizable portion of cur-
rent health expenditure in Bangladesh (currently 73%, up
from 61% in 2000), the financial consequences of seek-
ing health care, including NCD care, are substantial [15].
Our previous research on financial risk protection (FRP)
against illnesses (all causes) reported a considerable lack
of FRP at the national level [16]. Even when using the
conservative OOP estimates (derived from a one-year
rather than a shorter, mostly 30-day recall period), we
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found high incidences of catastrophic health expenditure
(CHE) (11-14%), impoverishment (over 1%) and further
impoverishment (6—9%) during 2005-2016 [16].

Given the rising NCD-related health burdens and
increasing share of household spending in total health
expenditure in Bangladesh, it is crucial to examine how
financially protected NCD-affected households are
when seeking health care. However, considering that
families deal with all diseases, NCDs and non-NCDs,
focusing solely on NCDs will not only lead to disjointed
policy suggestions but will also fail to provide an insight
into how households manage their members’ compet-
ing health care needs. The only nationally representative
study investigating NCD-attributable financial risks in
Bangladesh found the incidence of CHE among house-
holds with and without NCDs was 9.5-13.1% and 7.4%,
respectively, and NCD care raised the national poverty
rate by 1.37%. [17]. The study analyzed data from 2010,
which is now outdated, and did not look into the distri-
bution and trend of these estimates, which is vital for
FRP monitoring to be policy-relevant.

Therefore, we analyzed the latest three rounds of
nationally representative household survey data to exam-
ine the level and distributions of the (lack of) FRP regard-
ing the catastrophic and impoverishing effects of OOP
expenses on Bangladeshi households without NCDs (i.e.,
households affected by non-NCDs only) and with NCDs
(i.e., households affected by NCDs only, and both NCDs
and non-NCDs). We also measured the incidence of for-
gone care due to financial constraints as another indica-
tor of the lack of financial protection at both household
and individual levels. Previous studies underlined the
importance of including the cost barrier to accessing
health care when assessing the lack of FRP, pointing out
that failing to do so will leave the FRP indicators narrowly
conceived [18-21].

Our study broadens the knowledge base of FRP against
NCDs in LMICs. Most of the nationally-representative
LMIC studies were conducted in China and India, focus-
ing primarily on subgroups of NCD-affected households
(such as households with elderly NCD-affected members
or those seeking hospitalized NCD care) [22]. Our study
is the first to examine trends and patterns of FRP against
NCD and non-NCD care in Bangladesh on a nationally
representative scale. We covered NCDs not previously
studied, including digestive and musculoskeletal dis-
eases, which were the most common NCDs during the
study period [23-25]. Unlike prior LMIC research, ours
included estimates of two critical but frequently ignored
FRP indicators, further impoverishment and forgone care
due to financial constraints, providing a comprehensive
picture of the lack of FRP against NCD and non-NCD
care. Notably, we verified all results using alternative
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approaches, accounting for the large discrepancy in OOP
expenses from the household survey’s ‘health’ and ‘con-
sumption’ modules.

The findings of this study will guide policies and legis-
lation to protect families from the adverse financial con-
sequences of illness in LMICs in general and Bangladesh
in particular, the implementation of which would con-
tribute to poverty alleviation and the achievement of the
SDG@Gs in the countries.

Methods

Data source

Data for this study comes from the three recent waves
(2005, 2010, and 2016) of the Bangladesh Household
Income and Expenditure Survey (HIES), conducted
on 10,080, 12,240, and 46,076 households, respectively
[23-25]. Bangladesh HIES is a nationally representative,
repeated cross-sectional survey undertaken approxi-
mately every five years by the Bangladesh Bureau of Sta-
tistics to monitor the population’s living standards and
poverty levels. HIES 2005 and 2010 rounds employed
a two-stage stratified random sampling method, while
HIES 2016 used a stratified two-stage cluster sampling
technique. Both the ‘consumption” and ‘health’ modules
of each HIES round contain data on OOP payments. The
former collects household-level OOP expenses with a
12-month recall period. The latter gathers the same at the
individual level using a 30-day recall period (except for a
12-month recall period for inpatient care in 2016). Con-
sistent with earlier studies, annual OOP expenses from
the shorter recall period (health module) were higher
than those from the longer recall period (consumption
module) [26, 27]. The health module provides additional
information on illness occurrence, care-seeking behavior,
and the reasons if ill individuals forgo care.

HIES inquired if individuals in the household had
any chronic illness in the previous 12 months and any
diseases/symptoms (including chronic diseases) in
the 30 days before the survey. In the case of a positive
response, they were asked to name the disease(s) in order
of importance: two for the 12-month question (except
just one in 2005) and three for the 30-day question. The
complete list of conditions varied slightly among the
three HIES rounds. To ensure a valid comparison, we
only considered NCDs and non-NCDs that were com-
mon throughout the three waves. Cancer, diabetes, heart
diseases, hypertension, respiratory diseases (asthma),
musculoskeletal diseases (arthritis/rheumatism), diges-
tive diseases (gastric/ulcer), paralysis, and skin diseases
are the common chronic NCDs. The non-NCDs include
diarrhoeal diseases, dizziness, weakness, fever, jaun-
dice, malaria, pneumonia, tuberculosis, and typhoid.
Given the secondary nature of the data used, the Human
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Research Ethics Committee of Murdoch University, Aus-
tralia, granted an ethics waiver for this study (reference
no. 2020/202).

Data analysis

Depending on the presence of NCDs or non-NCDs in
a household, we put it into one of three groups: house-
holds having members with non-NCDs only, NCDs only,
and both NCDs and non-NCDs. We compared house-
holds with and without NCDs in terms of annual average
OOP expenses, CHE, and impoverishment incidences.
We also examined the distribution of these indicators
across selected equity strata: consumption quintile, area
of residence, household head’s education, illness of the
household’s main income earner (defined as illness of the
household head who is also an earner), age and gender
composition of ill household members, comorbidity, and
the number of ailing household members. Additionally,
we compared the incidence of forgone care for finan-
cial (and other) reasons at the household and individual
levels.

We used the conservative measure of annual OOP
expenses from the consumption module as a sepa-
rate variable and as a component of total consumption
expenditure (thus, CTP). Alternative calculations (two
other approaches) using annualized OOP expenses from
the health module and a combination of the health and
consumption module are presented in additional files.
Details of the alternative formulations are in Additional
file 1. All expenditures in Bangladeshi taka (BDT) were
expressed in 2016 prices using the consumer price index
(CPI) and then converted into US dollars using the aver-
age 2016 exchange rate (BDT 78.468=USD 1) [28, 29].
The household-level results are survey estimates gener-
ated by the survey commands of Stata (version 17.0).

We applied the normative capacity-to-pay (CTP)
method developed by the World Health Organization’s
(WHO) Regional Office for Europe to measure CHE
and impoverishment incidences. The method’s specif-
ics, including comparisons to conventional measurement
methods and equity implications, are explained elsewhere
[30-32]. This method is currently being used to monitor
ERP in Europe, including in countries with LMIC status
[32—-35]. In this method, a household’s CTP for health
care is measured as total consumption expenses minus
subsistence expenditure (SE). SE is defined as per capita
total spending after deducting an estimated amount for
basic needs (average expenditure on food, housing (rent),
and utilities (gas/fuel, electricity, water) between the 25th
and 35" percentiles of adult equivalent total consump-
tion expenditure per capita). We excluded tobacco and
tobacco-related consumption and dining out while cal-
culating basic food spending; considered paid rent for
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rented accommodation and imputed rent for owner-
occupied dwellings; and used the standard WHO house-
hold equivalence scale to derive per capita expenses [36].

Catastrophic health expenditure

OOP expenses are catastrophic if a household spends
40% or more of its CTP on health care. Furthermore,
health expenditure by “poor” households (those with
total consumption expenditure less than their SE and,
thus, having a negative CTP) is considered catastrophic
in this normative approach. Since OOP expenses are
measured relative to CTP, the effective threshold in
CHE measurement is lower for poorer households
and higher for wealthier families. For comparison, we
also examined the level and distribution of CHE inci-
dence by applying the budget-share method at the 10%
threshold (the official indicator to measure FRP in the
SDGs) [37].

Impoverishment effects

To find the impoverishment effects of OOP payments,
we compared total household consumption expendi-
ture gross and net of OOP expenses. We then divided
all households into the following five mutually exclusive
categories according to their risk of impoverishment
[30, 33]:

1. Further impoverished: Already poor households
whose poverty conditions were aggravated by OOP
expenses. These households’ total (consumption)
expenditure was already below SE, so net spending
was even lower.

2. Impoverished: Non-poor households who fell into
poverty due to OOP expenses. These households’
total expenditure was higher than SE, but net spend-
ing was lower.

3. At-risk of impoverishment: Non-poor households
that were not impoverished but became near-poor
due to OOP expenses. Both total and net expendi-
tures were higher than SE. However, the latter was
very close (within 120%) to SE [30, 33].

4. Not at-risk of impoverishment: Non-poor households
that were not impoverished or did not become near-
poor due to OOP expenses. Total and net expendi-
ture was higher than (120% of) SE [30, 33].

5. Non-spender: Households that did not spend on
health care. With zero OOP expenses, total and net
expenditures were the same.

To identify the households that forgo care due to finan-
cial constraints, we disaggregated the non-spenders by
reasons into the following mutually exclusive categories:
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5a. Financial reasons

5b. Non-financial reasons

Sc. Unspecified reasons

5d. Non-spender but sought health care

Each category’s definition, including how we con-
verted individual-level information on forgone care to
household-level, is available in Additional file 2. Finally,
to assess foregone care at the individual level, we grouped
individuals who did not seek care for their ailment within
30 days before the survey based on their reasons for not
seeking treatment.

Results

Table 1 shows descriptive statistics of households with
NCDs only, non-NCDs only, and both NCDs and non-
NCDs. During the study period, the proportion of house-
holds with NCDs increased (NCD-only: from 16.4% in
2005 to 20.0% in 2010 to 20.4% in 2016; both NCDs and
non-NCDs: 17.9% in 2005 to 19.9% in 2010 to 22.1% in
2016), whereas that of families without NCDs declined
(non-NCD-only: from 28.5% in 2005 to 24.0% in 2010 to
22.6% in 2016). The increase in NCD prevalence was the
highest among the lowest quintile families, increasing
from 16.2% in 2005 to 19.1% in 2016 among NCD-only
families. Despite this, most NCD-affected households
were in the wealthiest quintile throughout the study period
(around 22-26% vs. 15—-19% in the lowest), while most
without NCDs were in the lowest (approximately 21-23%
vs. 15-18% in the highest). Additionally, the largest pro-
portion of unwell people comprised working-age adults
among NCD-only households (63.0-68.0%) and children
under 18 among non-NCD-only families (39.0-45.0%).
Over time, comorbidity increased across all households,
more dramatically among families with NCDs (NCD-only:
2.4% to 29.7%, NCD-and-non-NCD: 54.8% to 73.5%) com-
pared to those without NCDs (16.6% to 23.2%).

During the study period, all households experi-
enced more than 50% increase in annual OOP expenses
(Table 2), with families having NCDs spending around
twice as much as those without NCDs each year (in
2005, 2010, and 2016, NCD-only: USD 95.6, USD 120.8,
and USD 149.3, respectively; NCD-and-non-NCD: USD
89.5, USD 161.6, and USD 167.7, respectively; non-
NCD-only: USD 45.3, USD 68.3, and USD 73.0, respec-
tively). NCD-affected families in the wealthiest quintile
spent seven to ten times more than the lowest quintile
(e.g., USD 325.6 vs. USD 42.2 in 2016 among NCD-only
households) compared to five to six times more in non-
affected homes (e.g., USD 139.2 vs. USD 28.0 in 2016).
OOP expenses were also higher among households in
urban than rural areas (e.g., with NCD: 43-69% higher,
without NCD: 25% higher in 2016) and among those with
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Table 1 Background characteristics of households affected by NCD only, non-NCD only, and both NCD and non-NCD (%)

Households affected by non-NCD

Households affected by NCD only Households affected by both NCD &

only non-NCD
2005 2010 2016 2005 2010 2016 2005 2010 2016
(n=2,875) (n=2,931) (n=10,391) (n=1,648) (n=2,449) (n=9,393) (n=1,806) (n=2,440) (n=10,160)
Overall 28.5(0.5) 24.0(0.6) 22.6(0.5) 164 (0.4) 20.0(0.5) 204 (04) 17.9(04) 19.9 (0.7) 22.1(04)
Consumption expenditure quintile
Lowest 21.3(0.8) 23.1(1.0) 21.5(0.9) 16.2 (0.9) 17.0(0.9) 19.1(0.7) 15.9(0.9) 6.3 (1.0) 15.3(0.6)
2nd 226 (0.8) 22.7 (0.9) 21.2(0.8) 17.9(1.0) 16.5 (0.8) 19.2 (0.6) 17.3(0.9) 19.0 (1.0) 18.6 (0.6)
3rd 20.8(0.8) 19.9(0.8) 20.1(0.7) 189 (1.0) 19.0 (0.9) 19.9 (0.6) 204 (1.0) 20.7 (0.9) 194 (0.6)
4th 186 (0.8) 19.0 (0.9) 19.9(1.0) 206 (1.1) 21.3(1.0) 19.1(0.7) 21.3(1.1) 21.6(1.0) 21.3(0.6)
Highest 16.6 (0.7) 154 (1.0) 17.5(1.0) 264 (1.1) 26.3(1.3) 22.7(0.8) 25.1(1.0) 224(1.1) 254(1.2)
Area of residence
Rural 78.0 (0.0) 789 (1.0) 70.0(1.7) 72.1(0.0) 69.0 (1.0) 742 (1.1) 76.2 (0.0) 81.3(1.0) 756 (1.1)
Urban 22.0(0.0) 21.1(1.0) 30.0(1.7) 27.9(0.0) 31.0(1.0) 25.8(1.1) 23.8(0.0) 18.7(1.0) 244(1.0)
Household head's education
No education 573(1.0) 535(1.2)  404(09) 52.1(13) 509(1.3) 43.8(0.8) 54.1(1.2) 540(12)  420(09
Below secondary 29.8(0.9) 332(1.1) 46.0 (0.8) 305(1.2) 29.5(1.1) 39.6(0.7) 31.1(1.2) 31.9(1.1) 43.5(0.8)
Secondary or above 12.9(0.7) 134 (0.8) 13.6 (0.8) 174 (1.0) 19.6(1.3) 16.6 (0.8) 14.7 (0.9) 14.1 (0.8) 14.5(0.8)
lliness of main income earner
No 76.0 (0.9) 729(1.0) 746 (0.7) 56.6 (1.3) 57.7(1.2) 584 (0.8) 429(1.2) 448 (1.1) 46.6 (0.8)
Yes 24.0(0.9) 27.1(1.0) 254(0.7) 434(13) 423(1.2) 41.6(0.8) 57.1(1.2) 552(1.1) 534(0.8)
Age composition of ill members
Children (< 18 years) 449(1.0) 385(1.1) 39.6 (0.7) 55(0.6) 49(0.5) 42(04) 4.0(0.5) 2.1(03) 4.5(0.5)
only
Non-elderly adults 326(1.0) 383(1.0) 35.5(0.8) 683 (1.2) 65.5(1.1) 63.3(0.7) 293(1.2) 29.6(1.1) 31.3(0.7)
(18-60 years) only
Elderly (> 60 years) only 6.0 (0.5) 4.6 (04) 4.1(0.3) 16.9(1.0) 19.2(1.0) 20.1(0.7) 4.6 (0.6) 7.3(0.6) 6.8 (04)
Children and non- 14.5(0.7) 16.7 (0.8) 19.0(0.6) 2.8(0.5) 33(04) 3.1(0.2) 453(13)  445(12)  425(08)
elderly adults
Non-elderly adultsand 0.9 (0.2) 1.3(0.2) 1.0(0.1) 6.4 (0.6) 6.8 (0.6) 8.9(04) 10.8 (0.8) 11.9(0.8) 10.3 (04)
elderly
Children and elderly 1.0(0.2) 06(0.1) 0.8(0.1) 0.0 (0.0) 03(0.1) 0.3(0.1) 6.0 (0.6) 4.5(0.5) 46(0.3)
Gender composition of ill members
Male only 40.0(1.0) 385(1.1) 34.1(0.8) 373(1.3) 329(1.1) 296 (0.6) 16.5 (0.9) 12.8(0.8) 12.0 (0.5)
Female only 424010  412(0.0)  432(08) 436(13) 437012 440(0.7) 19.1 (1.0) 21.3(0.9) 22.2(0.6)
Male and female 17.6 (0.8) 20.3(0.9) 226(0.7) 19.1 (1.0) 233 (1.1) 26.5(0.7) 64.4(1.2) 65.9(1.1) 65.8 (0.8)
Number of ill members
One 714(0.9) 68.6 (1.0) 66.3 (0.8) 77.3(1.1) 733(1.2) 70.2(0.7) 15.1(0.9) 156 (0.8) 17.8(0.7)
Two or more 28.6(0.9) 314 (1.0) 33.7(0.8) 22.7(1.1) 26.7(1.2) 29.8(0.7) 84.9 (0.9) 84.4(0.8) 82.2(0.7)
Comorbidity of ill members
One disease (no comor-  83.4(0.7) 90.7 (0.8) 76.8(1.2) 97.6 (04) 80.2 (1.0) 70.3(0.8) 452(1.3) 36.5(1.3) 26.5(0.7)
bidity)
Two or more diseases 16.6 (0.7) 9.3(0.8) 232(1.2) 24(04) 19.8 (1.0) 29.7 (0.8) 54.8(1.3) 63.5(1.3) 73.5(0.7)

Numbers in parentheses are standard errors

Total number of households included in analysis: 10,075 in 2005, 12,237 in 2010, and 45,976 in 2016

NCD Noncommunicable diseases

heads having secondary or above literacy than none (e.g.,  family’s primary income earner had little effect on OOP
with NCD: 123-128% higher, without NCD: 45% higher  expenses for households without NCDs (illness of main
in 2016); still, the discrepancy was more notable for those  income earner vs. other household members: USD 46.7
with NCDs than those without NCDs. The illness of the  vs. 44.9 in 2005, USD 69.8 vs. 67.8 in 2010, and USD 72.0
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Table 2 Annual average household-level out-of-pocket expenditure (in USD?)
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Households affected by non-NCD

Households affected by NCD only

Households affected by both NCD &

only non-NCD
2005 2010 2016 2005 2010 2016 2005 2010 2016
(n=2,875) (n=2,931) (n=10,391) (n=1,648) (n=2,449) (n=9,393) (n=1,806) (n=2,440) (n=10,160)
Overall 453(1.7) 68.3 (34) 730(2.2) 95.6(8.3) 120.8 (8.7) 1493 (49) 895 (4.6) 161.6 (28.5) 167.7 (5.8)
Consumption expenditure quintile
Lowest 15.9(0.7) 29.7(1.7) 28.0(1.1) 24.3(24) 287 (1.8) 42.2(1.5) 274(2.0) 395(2.2) 448(1.8)
2nd 31.7(1.7) 426 (2.5) 46.0 (1.6) 37.1(2.3) 50.6 (3.7) 72.5(2.9) 43.1(2.8) 684 (4.0) 82.5(2.8)
3rd 39.9(25) 66.6 (3.9) 66.5(2.9) 54.3 (4.0) 763(5.2) 1096 (42)  54.1(3.1) 944 (5.5) 1193 (4.6)
4th 586 (3.6) 785 (5.3) 98.9 (4.4) 974 (84) 109.8 (7.6) 166.0 (64) 826 (4.7) 1376 (7 7) 168.9 (5.9)
Highest 93.7 (8.0) 153.8(16.5) 139.2(8.7) 2069 (29.8) 265.3(29.8) 325.6(16.5) 1957(16.5) 414.6(123.9) 3404 (16.0)
Area of residence
Rural 41.8(1.6) 67.1 (3.6) 67.9(2.7) 79.3(5.1) 104.0 (6.7) 1268 (4.3) 78240 135.0(7.2) 151.8 (4.7)
Urban 579(5.3) 729 (8.6) 85.1 (4.0) 1376 (26.7) 1582(23.8) 2143(14.2) 1256(144) 277.5(149.9) 217.1(17.7)
Household head'’s education
No education 382(1.5) 56.6(3.3) 60.5 (2.6) 652 (4.7) 909 (74) 1079 (44) 720(4.8) 113.0 (6.6) 1263 (4.7)
Below secondary 504 (4.1) 783 (6.1) 79.6 (3.5) 88.2(8.1) 1154 9.7) 1546 (5.7) 102.2(11.3) 1409 (9.9) 169.6 (6.8)
Secondary or above 65.2 (6.3) 90.7 (129) 882 (4.5) 199.1 (42.6) 206.8(30.0) 246.1(188) 127.2(10.2) 3953(196.3) 282.0(20.3)
lliness of main income earner
No 449(19) 67.8 (3.5) 734 (2.5) 904 (8.6) 119.2(7.8) 152.1(64) 1053(9.0) 200.1(624) 168.7 (7.0)
Yes 46.7 (3.9) 69.8 (6.9) 720(34) 1023 (155) 123.0(17.2) 1455(63) 77.7(45) 1304 (7.2) 166.9 (6.9)
Age composition of ill members
Children (< 18 years) 445 (2.3) 57.1(3.3) 66.9 (3.0) 53.1(8.3) 67.7 (9.1) 1164 (16.5) 554 (9.1) 1573 (57.2) 84.8(11.5)
only
Non-elderly adults 418 (2.5) 66.5 (4.3) 724 (3.5) 945(115) 1248(124) 141.0(63) 832(6.5) 1143 (8.5) 1525 (7.2)
(18-60 years) only
Elderly (> 60 years) only 41.5 (5.1) 83.6(220) 56.6(5.1) 97.6(126) 1104(128) 1519(87) 141.7(685) 101.8(13.8) 1473(13.1)
Children and non- 57.0(7.7) 88.1(11.2) 859(43) 1094 (36.2) 1289(283) 156.6(17.6) 79.2(5.2) 133.0(8.2) 160.8 (6.3)
elderly adults
Non-elderly adultsand  53.8(11.3)  796(21.2) 72.8(9.3) 1303 (20.0) 1464 (166) 209.5(12.0) 108.1(13.7) 156.7 (18.7) 214.2(23.2)
elderly
Children and elderly 435(100) 118.2(385) 96.8(19.7) 12.8(2.0) 1214 (43.1) 2009 (41.9) 126.0(23.5) 156.5(284) 2003 (26.8)
Gender composition of ill members
Male only 464 (3.1) 61.0 (3.5) 67.5(3.1) 1226(208) 1336(183) 1458(7.7) 773(10.0) 1086(13.7) 1382(9.8)
Female only 386(1.8) 65.2 (4.7) 70.0 (2.9) 664 (5.0) 1082(83) 1289(67) 1079(17.7) 99.8(8.1) 127.5(6.8)
Male and female 59.0(53) 88.5(9.8) 87.2 (44) 1094 (10.1) 1264(11.2) 187.1(86) 87.2(4.2) 1919 (42.7) 186.7 (74)
Number of ill members
One 41.5(1.7) 63.9 (34) 67.1(2.5) 91.7(104) 1175(9.6) 1324(5.5) 920209 92.1(104) 116.8 (8.8)
Two or more 549 (4.3) 78.0(6.7) 84.8 (3.5) 1088 (94) 130.1(102) 189.2(8.1) 89.1(4.0) 1745 (336) 1788 (6.5)
Comorbidity of ill members
One disease (no 44.2(1.8) 67.5(3.5) 729 (24) 95.0(8.5) 113.2(8.7) 1386 (56) 87.7(54) 195.7 (76.6)  151.0(7.1)
comorbidity)
Two or more diseases 513 (5.1) 767 (11.2) 734 (4.0) 1194 (24.1) 151.7(16.0) 1748(7.8) 91.0(7.1) 142.0 (7.8) 173.8 (6.9)

Numbers in parentheses are standard errors

NCD Noncommunicable diseases, OOP Out-of-pocket

@ All expenses in Bangladeshi taka (BDT) were expressed in 2016 prices using consumer price index, CPI (CPl,505 =69.153, CPl,y, =100, and CPl,;,=152.529) and

then converted into US dollars using the 2016 average exchange rate (USD 1 =BDT 78.468)

vs. 73.4 in 2016). However, those with both NCDs and
non-NCDs consistently had lower OOP expenses (USD
77.7 vs. 105.3 in 2005, USD 130.4 vs. 200.1 in 2010, and

USD 166.9 vs. 168.7 in 2016).

The mean CHE incidence using the normative food,
rent, and utilities method (Table 3) increased stead-
ily among NCD-only families during the study period

(from 13.5% to 13.7% to 14.4% in 2005, 2010, and 2016,
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Table 3 Incidence of Catastrophic health expenditure (%), normative food, housing (rent), and utilities method, 40% threshold

Households affected by non-NCD Households affected by NCD only Households affected by both NCD &

only non-NCD
2005 2010 2016 2005 2010 2016 2005 2010 2016
(n=2,875) (n=2,931) (n=10,391) (n=1,648) (n=2,449) (n=9,393) (n=1,806) (n=2,440) (n=10,160)
Overall 14.4(0.7) 15.7 (1.0) 11.6 (0.6) 13.5(0.9) 13.7(0.8) 14.4(0.5) 12.9(0.8) 13.5(0.8) 12.2(0.5)
Consumption expenditure quintile
Lowest 63.3(2.1) 62.0(24)  489(14) 68.3 (3.0) 68.5(2.3) 57.7(1.5) 69.9 (2.9) 64.9 (2.4) 579(1.6)
2nd 2.8(0.7) 34(0.8) 26(04) 73(1.6) 6.5(14) 8.3(0.8) 6.8 (1.5) 92(14) 8.3(0.7)
3rd 0.9(04) 1.8 (0.6) 1.3(04) 2.2(09) 1.8 (0.6) 4.2 (0.6) 1.9(0.7) 24(0.8) 39(05)
4th 0.5(0.3) 0.6 (0.4) 0.7 (0.2) 2.1(0.8) 1.7 (0.6) 3.0(0.5) 0.0 (n/o) 1.1(0.5) 2.3(04)
Highest 0.0 (n/o) 0.8 (0.4) 0.8(0.2) 1.2 (0.6) 1.0(0.5) 1.8(0.3) 1.0(0.5) 2.0(0.7) 1.9(04)
Area of residence
Rural 16.8 (0.8) 18.1(1.2) 144 (0.7) 16.5(1.1) 17.8(1.1) 17.0(0.7) 15.1(1.0) 14.9 (1.0) 14.0 (0.6)
Urban 5.9(0.6) 6.7 (0.9) 5.1(0.7) 5.7(0.8) 4.3(0.6) 7.0(0.7) 6.2 (0.8) 75(1.2) 6.3(0.8)
Household head's education
No education 205 (1.0) 21.0(13) 17.1(0.9) 209(1.4) 21.7(13) 21.3(0.9) 19.3(1.3) 19.6 (1.3) 164 (0.8)
Below secondary 8.5(1.0) 11.5(1.2) 9.6 (0.7) 72(1.2) 82(1.1) 11.3(0.6) 7.1(1.1) 6.5(1.0) 10.7 (0.6)
Secondary or above 1.1 (0.5) 48(1.1) 2.0(04) 25(1.1) 1.0 (0.4) 4.0 (0.6) 1.9 (0.9) 59(14) 42(0.7)
lliness of main income earner
No 13.1(0.7) 15.5(1.1) 10.8 (0.6) 14.6 (1.2) 143 (1.0) 15.7(0.7) 11.9(1.2) 14.8(1.2) 11.7(0.7)
Yes 18.8(1.6) 16.2(1.6) 12.1(1.3) 12.8(1.2) 126 (0.7) 13.7.(1.1) 124(1.1) 126 (0.7)

Age composition of ill members

Children (< 18 years) 13.6(1.0) 17.5(1.4) 104 (0.7) 16.2 (4.1) 183 (3.7) 184 (3.1) 13.7 (4.5) 20.7 (6.1) 14.7 (2.3)
only

Non-elderly adults 145(1.2) 14.5(1.3) 11.5(0.8) 12.0(1.0) 12.0(0.9) 11.9 (0.6) 11.6 (1.5) 13.7(14) 12.2(0.9)
(18-60 years) only

Elderly (>60 years) only ~ 21.5(3.4) 26.2 (4.5) 23.8(2.5) 20.2(2.5) 19.8 (2.1) 24.5(14) 21.2(4.9) 28.0(3.8) 293 (24)

Children and non- 149019 12.0(1.6) 11.50.0 162 (6.1) 105(3.6) 8.6 (1.6) 13.0(1.3) 126(1.2) 104 (0.7)
elderly adults

Non-elderly adultsand 1.8 (1.8) 144 (5.9) 139(3.5) 9129 11.2(2.6) 10.7(1.2) 16529  85(1.9) 122(1.3)
elderly

Children and elderly 129 (6.9) 0.0 (n/o) 13.2(5.2) 0.0 (n/0) 187(13.1)  0.0(n/o) 13.0(3.6) 10.3 (3.0) 6.2(1.3)
Gender composition of ill members

Male only 147 (1.1) 16.6 (1.4) 11.2(0.8) 135(1.4) 13.1(1.4) 13.8(0.9) 17.2(23) 12.7 (2.1) 144 (1.3)

Female only 15.0(1.1) 16.8 (1.5) 12.1(0.8) 159 (14) 16.0(1.2) 17.3(0.9) 176 (2.2) 186 (1.9 15.7 (1.1)

Male and female 123(1.6) 11.8(1.4) 11.0 (0.9) 8.0(1.6) 10.1(1.4) 104 (0.7) 10.5 (0.9) 12.0(1.0) 10.6 (0.5)
Number of ill members

One 14.9(0.8) 16.8(1.2) 11.9(0.7) 14.7 (1.0) 15.2(0.9) 1 7) 174 (24) 23.0(2.4) 19.5 (1.4)

Two or more 13.3(1.3) 134 (1.3) 11.0(0.8) 9.5(1.6) 94(1.3) 104 (0.7) 12.2(0.9) 11.8(0.9) 10.6 (0.5)
Comorbidity of ill members

One disease (no comor-  13.5(0.7) 15.8 (1.0) 11.5(0.6) 13.7(0.9) 14.5(0.9) 15.2(0.6) 10.7 (1.1) 12.2(1.3) 11.3(0.8)
bidity)

Two or more diseases 19.1 (1.9) 14.4 (2.5) 11.8(1.1) 6.1(4.2) 10.3 (1.6) 126 (0.8) 14.8(1.2) 14.3(1.1) 124 (0.6)

Numbers in parentheses are standard errors

NCD Noncommunicable diseases, OOP Out-of-pocket, n/o No observations

respectively). However, it declined (with fluctuations) a decline over time, OOP expenses were catastrophic
among the other two household categories (non-NCD-  for around half of the lowest quintile households in 2016
only: from 14.4% to 15.7% to 11.6% in 2005, 2010, and  (households with NCDs: about 58.0%, without NCDs:
2016; both NCDs and non-NCDs: from 12.9% to 13.5%  49.0%). As only a minuscule proportion of the wealthi-
to 12.2% in 2005, 2010, and 2016, respectively). Despite  est families experienced CHE throughout the study
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period (with NCD: 1.0-2.0%, without NCD: 0.0-0.8%),
there was a persistently wide disparity in CHE incidence
between the lowest and highest quintile households,
more so among NCD-affected families. CHE was higher
in rural than urban areas among all three household
types, with the rural NCD-only households incurring
higher CHE (17.0%) in 2016 than those without NCDs
(14.4%).

All families, with or without NCD, incurred the high-
est CHE if it was only the older people who were ill
(with NCD: 24.5-29.3%, without NCD: 23.8% in 2016).
Additionally, among NCD-affected households, CHE
was higher if all illness-afflicted members were children
(under 18 years) than if they were of productive age (e.g.,
NCD-only: 18.4% vs. 11.9%, NCD-and-non-NCD: 14.7%
vs. 12.2% in 2016) or when only female family members
were ill than when only males were sick (e.g., NCD-only:
17.3% vs. 13.8%, NCD-and-non-NCD: 15.7% vs. 14.4%
in 2016). Contrary to expectations, CHE incidence was
lower among all families with more ill members than just
one. Furthermore, NCD-only households had lower CHE
if the afflicted individual had more than one NCD than
only one.

The budget share method showed a consistent upward
trend in the mean CHE incidence (Table 4) among all
households over the study period, regardless of NCD
presence, with the incidence being over twofold higher
among families with NCDs than those without NCDs
(in 2005, 2010, and 2016: NCD-only: 7.7%, 8.3%, 16.6%,
respectively; NCD-and-non-NCD: 6.3%, 9.4%, 15.6%,
respectively; non-NCD-only: 3.1%, 4.6%, 5.6%, respec-
tively). A roughly similar trend prevailed across all equity
strata, including households’ residence locations. How-
ever, in contrast to the normative food, rent, and utilities
method, CHE increased with household economic status,
particularly among NCD-affected families. For exam-
ple, among NCD-only families, CHE was 7.7%, 10.9%,
and 18.2% in 2005, 2010, and 2016, respectively, among
the wealthiest quintile compared to the corresponding
5.7%, 5.1%, and 15.3% among the lowest quintile families.
Moreover, CHE grew in all households when multiple
people were ill or at least one individual had a comorbid
condition.

Table 5 shows the proportions of households in the
different impoverishment risk categories. In 2005, OOP
expenses impoverished 1.4% and 1.7% of NCD-only and
NCD-and-non-NCD households, respectively, compared
to 1.1% of non-NCD-only families; by 2016, the corre-
sponding incidences reached 2.0%, and 1.5%, compared
to 1.5%. Despite a decline over time, further impoverish-
ment of families that were already below the poverty line
was much higher than impoverishment of the non-poor
irrespective of household NCD status (in 2005, 2010, and
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2016, NCD-only: 8.0%, 8.7%, 6.7%, respectively; NCD-
and-non-NCD: 7.8%, 7.3%, and 5.3%, respectively; non-
NCD-only: 10.8%, 10.4%, 7.3%, respectively). However,
further impoverishment was higher among households
without NCDs than with NCDs. Similarly, more families
without NCDs were at risk of being pushed to poverty
(8.0-12.0%) than those with NCDs (6.0-10.0%) during
the study period.

The consequences of OOP expenses on poverty were
most remarkable among the poorest fifth of the popu-
lation, regardless of the NCD status of the household
(Additional files 3 and 4). During the study period,
approximately 8.0 to 10% of NCD-affected households in
the lowest quintile were impoverished, compared to 5.0
to 7.0% of non-affected households. Further impoverish-
ment was comparable across the three household catego-
ries, declining from around 50.0% of the lowest quintile
families in 2005 to 35.0% in 2016. OOP expenses pushed
more rural households into poverty if they had NCDs
than if they did not (e.g., 2.5% vs. 1.8% in 2016). Further-
more, similar to the distribution of CHE incidence, OOP-
induced poverty, and poverty deepening were higher
among NCD-affected households if all patients were
female, older persons, or children, and not the principal
income earner.

At the household level, the proportion of non-spenders
(annual OOP =0) were somewhat lower among families
with NCDs than without NCDs (2.2-2.9% vs. 5.0% in
2005, 4.6—6.3% vs. 7.6% in 2010, and 3.3—4.9% vs. 4.8% in
2016) (Table 5). Most of these non-spending households
without NCDs (e.g., 3.4% out of 4.8% in 2016) sought
care (but paid zero OOP), whereas most with NCDs
did not (e.g., 3.9% out of 4.9% in 2016). Only a negligible
proportion of non-spending households skipped health
care because they were unaffordable: a constant of 0.1%
among the NCD-affected throughout the study period
and 0.1-0.2% among the non-affected. Notably, the rea-
son for forgoing care could not be ascertained for a large
proportion of NCD-only families (e.g., 3.7% out of 4.9%
in 2016).

At the individual level (Table 6), despite a decline over
time, the proportion of people forgoing care was slightly
higher among individuals with NCDs than those without
NCDs (16.1-18.9% vs. 15.0% in 2005, 9.1-9.2% vs. 7.2%
in 2010, and 10.6-13.6% vs. 11.9% in 2016). Not deeming
the illness serious was the top reason people didn't seek
care: about a persistent 70% among individuals without
NCDs and 27.0-44.0% among those with NCD-only.
However, a considerably higher proportion of NCD-
affected individuals forgoing care reported treatment
costs as prohibitively expensive than individuals with-
out NCDs (e.g., 24.8—-37.0% vs. 13.0% in 2016). Although
relatively small, distance to health facilities was also
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Table 4 Incidence of catastrophic health expenditure (%), budget share method, 10% threshold

Households affected by non-NCD Households affected by NCD only Households affected by both NCD &

only non-NCD
2005 2010 2016 2005 2010 2016 2005 2010 2016
(n=2,875) (n=2,931) (n=10,391) (n=1,648) (n=2,449) (n=9,393) (n=1,806) (n=2,440) (n=10,160)
Overall 3.1(04) 4.6 (0.5) 56(03) 7.7(0.7) 8.3(0.7) 16.6 (0.7) 6.3 (0.6) 94 (0.7) 15.6 (0.6)
Consumption expenditure quintile
Lowest 1.1(04) 35(0.7) 55(0.6) 5.7(1.5) 51(1.2) 153 (1.1) 45(14) 44(1.1) 12,6 (1.0)
2nd 26(0.7) 3108 5.1(0.5) 71016 6.5(1.5) 14.0(1.1) 59(14) 9.1(1.3) 142 (1.0)
3rd 3.7(0.8) 70(1.1) 6.3(0.7) 6.3(1.5) 85(1.5) 16.7(1.7) 6.1(1.3) 78(1.6) 172(1.3)
4th 42(1.0) 49(1.0) 6.2 (0.9) 10.9 (1.9) 89 (1.5) 18.5(1.5) 6.0(1.3) 10.9 (1.4) 159(1.2)
Highest 44(1.1) 53(1.2) 4.8(0.7) 7.7 (14) 109 (1.5) 182(14) 8.3(1.5) 134 (1.5) 17.1(1.3)
Area of residence
Rural 3104 0.5) ) 79(0.9) 16.7 (0.9) 6.1(0.7) 10.0 (0.8) 16.0(0.7)
Urban 32(08) ) 7.1(13) 16.5 (1.1) 72(14) 7.0(1.0) 144(1.2)
Household head's education
No education 29(05) 4.2(0.6) 5.8(0.5) 75(1.0) 9.2(1.0) 16.2 (1.0) 6.7 (0.9) 93(09) 14.2 (0.8)
Below secondary 34(0.7) 58(0.9) 5.8(0.5) 79(1.3) 7.7(1.2) 17.7(0.9) 6.3(1.1) 83 (1.0 16.5(0.9)
Secondary or above 31010 34(1.0 4.2(0.7) 76(1.7) 6.9(1.3) 15.0(1.2) 50(1.5) 125(1.9) 17.0(1.5)
lliness of main income earner
No 26(04) 4.6 (0.6) 54(04) ) 94 (0.9 17.2(0.9) ) 9.9 ) 152 (0.8)
Yes 46(0.9) 4.7 (0.8) 6.2(0.6) 6.8 15.8(0.9) 2(0.8) 9.1(0.9) 16.0(0.7)
Age composition of ill members
Children (< 18 years) 26(0.5) 36(0.6) 4.5(04) 82(3.5) 42(1.9) 209 (6.7) 14(1.4) 11.5(4.8) 84(1.8)
only
Non-elderly adults 3.2(06) 4.7 (0.7) 6.0 (0.5) 7409 84(0.9) 14.0 (0.7) 8.0(1.3) 78(1.2) 13.9(0.9)
(18-60 years) only
Elderly (> 60 years) only 3.7 (1.6) 3 ) (1.8) 9.5(1.5) 22.1(1.5) 13.0 (4.3) 145 (2.9) 252(2.2)
Children and non- 43(1.2) ) 2.6) ) 14.8 (2.5) 5.3(0.9) 8.6(09) 143 (1.0)
elderly adults
Non-elderly adultsand 3.8 (3.7) 59(4.0) 64 (2.6) 9.1(29) 7.1(.0) 21.1.(1.7) 6.1(1.9) 106 (1.9) 20.8 (1.6)
elderly
Children and elderly 0.0 (n/0) 0.0 (n/o) 5.6 (2.6) 0.0 (n/0) 11.0(104) 184(7.6) 8.7 (3.0) 9.1(29) 165(2.2)
Gender composition of ill members
Male only 34(06) 43(0.7) 52(0.5) 109 (14) 78(1.1) 1 ) 6.6 (1.6) 6.7 (1.4) 124(1.2)
Female only 23(0.5) 45(0.7) 54(0.5) 48(0.9) 9.1(1.0) 1 10.9 (1.9) 7701.2) 14.7 (1.1)
Male and female 42(1.0) 56(1.0) 6.5(0.7) 79(1.6) 76(1.3) 1 49(0.7) 10.5(0.9) 16.5(0.7)
Number of ill members
One ) .6) ) (0.8) 8.5(0.8) 15.8(0.9) 10.1 (2.1) 79(01.4) 14.3(1.1)
Two or more ) .8) ) 4 18 5.7 (0.6) 9.7 (0.7) 159(0.7)
Comorbidity of ill members
One disease (no comor- 3.0 (04) 4.7 (0.5) 5.7(04) 74(0.7) 7.9(0.8) 15.3(0.8) 5.2(0.9) 7.7 (1.0) 12.3(0.8)
bidity)
Two or more diseases 34(1.0) 3.8(1.3) 5.1(0.7) 17.7 (7.4) 9.9(1.5) 19.8 (1.1) 7.3(09) 104 (0.9) 16.8 (0.7)

Numbers in parentheses are standard errors

NCD Noncommunicable diseases, OOP Out-of-pocket, n/o No observations

mentioned more frequently by NCD-affected individuals
than those with non-NCDs only (around 4% vs. 1.4% in
2016).

Our alternative computations (approach A and B)
found the incidences of CHE, impoverishment effects,

and households forgoing care for financial reasons to be
generally higher than the results presented above (Addi-
tional files 5, 6, 7, 8, 9, 10 and 11). Nonetheless, the distri-
bution trends and patterns of these indicators remained
broadly consistent.
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Table 5 Impoverishment effects of OOP expenditure (%), normative food, housing (rent), and utilities method

Impoverishment risk Households affected by non-NCD Households affected by NCD only Households affected by both NCD

categories ? only and non-NCD
2005 2010 2016 2005 2010 2016 2005 2010 2016
(n=2,875) (n=2,931) (n=10,391) (n=1,648) (n=2,449) (n=9,393) (n=1,806) (n=2,440) (n=10,160)
1. Further impoverished 10.8 (0.6) 104 (0.8) 7.3(04) 8.0(0.7) 8.7 (0.6) 6.7 (0.4) 7.8(0.7) 7.3(0.6) 53(03)
2. Impoverished 1.1(0.2) 1.6 (0.3) 1.5(0.1) 14(0.3) 14(0.2) 20(0.2) 1.7 (0.3) 1.5(0.3) 1.5(0.1)
3. /-\t—ribsk of impoverish- 11.7 (0.6) 11.7 (0.7) 8.2(04) 9.4(0.7) 7.3(0.5) 74(0.4) 9.0(0.7) 89(0.7) 6.4(0.3)
ment

4. Not at-risk of impover- ~ 71.3(0.9) 68.6 (1.4) 78.3(0.9) 783 (1.0) 76.3(1.3) 79.0(0.7) 79.3(1.0) 776(1.1) 83.4(0.6)
ishment

5. Non-spenders 5.0(04) 7.6(1.0) 4.8(04) 2.9(04) 6.3(1.0) 49(04) 2.2(04) 4.6(0.7) 33(0.3)
Non-spenders disaggregated by reasons
5a. Financial reasons 0.2 (0.1) 0.2(0.1) 0.1(0.0) 0.1(0.1) 0.1(0.0) 0.1(0.0) 0.1(0.1) 0.1(0.1) 0.1(0.0)
5b. Non-financial 1.0(0.2) 1.1(0.4) 1.2(0.2) 0.2(0.1) (0.0) 0.0) 0.1(0.1) 0.2 (0.1)
reasons*
5¢. Unspecified reasons® 0.0 (n/o) 0.0 (n/o) 0.0 (n/0) 1.8(0.3) 4.2(0.9) 3.7(0.3) 0.0 (n/o) 0.0 (0.0) 0.1 (0.0)
5d. Non-spender but 3.7(04) 6.3(0.8) 34(03) 0.8(0.2) 2.0(0.5) 1.1(0.1) 2.0(04) 4.2(0.6)

sought care

Numbers in parentheses are standard errors

NCD Noncommunicable disease, n/o No observations

#The sum of the incidences of risk categories 1, 2, 3, 4, and 5 = 100%; the sum of the incidences of the risk categories 1, 2, 3, 4, 5a, 5b, 5¢, and 5d = 100%
P Households are at risk of impoverishment if consumption expenditure net of OOP expenses is between 100 and 120% of subsistence expenditure

€ Non-financial reasons: health problem was not severe, distance, worried about receiving a fatal diagnosis, none to accompany, permission from the household
decision-maker to seek care, didn’t know where to seek care, and others

d Categories 5a, 5b, and 5¢ represent households forgoing care. HIES provides no information on reasons for forgoing care for individuals’ health problems within the
last 12 months or ilinesses that occurred 30 days before the survey but were ranked second or third in order of importance. HIES collects this information only for
health problems ranked the most important within 30 days before the survey

Table 6 Reasons for forgoing care (%) for health problems within 30 days before the surveys (individual-level results)

Individuals have non-NCDs only Individuals have NCDs only Individuals have both NCDs and
non-NCDs
2005 2010 2016 2005 2010 2016 2005 2010 2016

(n=5,907) (n=6,986) (n=23,770) (n=3,632) (n=5,382) (n=21,385) (n=926) (n=1,517) (n=6,922)

Any reason 15.0(0.4) 7.2(0.3) 11.9(0.2) 16.1(0.9) 9.1 (0.6) 10.6 (0.4) 189(1.3) 9.2(0.8) 13.6 (0.4)
Specific reasons (as % of all reasons)
Problem was not severe 70.5(1.5) 70.6 (1.9) 69.2 (0.9) 433 (3.1) 27.6(3.1) 429(2.2) 46.0(3.8) 664 (4.1) 524(1.7)
Treatment cost is too high  19.1 (1.3) 10.5(1.4) 13.0(0.6) 41.8 (3.0 24.1 (2.7) 37.0(2.1) 379(3.7) 23.1(3.6) 24.8(1.5)

Distance is too long 1.0 (04) 09 (04) 14(0.2) 2309 1.7 (0.8) 36(0.8) 23(.1)  15(1.) 3.9(0.7)
Worried about receivinga 0.4 (0.2) 02(0.2) 14(0.2) 04(04) 0.0 (n/o) 2.1(0.6) 06(0.6) 0.0(n/o) 2.1(0.5)
fatal diagnosis
None to accompany 1.0(0.3) 24(0.7) 4.7 (04) 1.1(0.7) 43(1.9) 6.1 (1.0) 17(1.00 45(1.8) 74(09)
Decision maker did not 0.0 (n/o) 0.0 (n/o) 5.1(04) 0.0 (n/o) 0.0 (n/o) 57(1.0 0.0 (n/o) 0.0 (n/0)
permit to seek care
Didn't know wheretogo 0.1 (0.1) 0.0 (n/0) 0.7(0.2) 0.4(04) 1.7 (0.6) 1.1(04) 06(0.6) 00(n/o) 16(04)
Others 8.0 (0.8) 15.5(1.7) 45(04) 106 (1.9) 39.7 (4.5) 1.3(0.5) 109(24) 45(1.8) 2.0(0.5)
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Numbers in parentheses are standard errors

NCD Noncommunicable diseases, n Number of individuals, n/o No observations

Discussion warrants examining FRP among NCD-affected house-
The rising NCD-related health burden and increasing holds over time in Bangladesh. This study is the first
share of household spending in total health expenditure  undertaking to investigate Bangladesh’s trajectory of FRP
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of households with and without NCDs from an equity
perspective.

Analysis of the latest three rounds of Bangladesh HIES
(2005, 2010, and 2016) data shows that OOP expenditure
increased by at least 50% across all households during the
research period, with NCD-affected families spending
more than twice as much as unaffected households. CHE
incidence increased in NCD-only families while drop-
ping (with fluctuations) in other households. Impoverish-
ment and further impoverishment due to OOP expenses
proceeded in opposite directions, with impoverishment
incidence rising among all homes and hurting those with
NCDs more. Families with NCDs were worse off than
those without if they were in the lowest quintile (incurred
higher CHE and impoverishment), lived in rural areas,
or had heads with no education (experienced higher
impoverishment). The lack of FRP was more acute among
NCD-affected families when the ill household members
were female, elderly, or children rather than male or
working-age adults. Notably, more people dealing with
NCDs than non-NCDs blamed unaffordable treatment
expenses for not seeking health care.

The rise in OOP spending across all households is
connected to the declining government contribution
to Bangladesh’s total health spending (from 22 to 18%
between 2005 and 2016) [15]. Bangladesh’s sustained
economic expansion has boosted the population’s pur-
chasing power [38]. Rising incomes and education have
prompted people to seek more and better care, thus
increasing OOP health costs [39]. The considerably
higher OOP expenses on NCDs compared to non-NCDs
underscore that NCD management requires prolonged
and relatively expensive treatment. Previous studies in
Bangladesh also reported a significant disparity in treat-
ment costs for chronic illnesses (including NCDs) and
non-NCDs, with most of the NCD treatment expenses
(56-85%) incurred for medicines [40—43]. Only 30 out
of 209 drugs on the Bangladesh government’s essential
drug list are for NCDs, and many are rarely prescribed
[44]. Additionally, there is an overall lack of availability of
medicines in the public sector, where they are dispensed
free of cost, compelling patients to purchase medications
from the private sector [45, 46]. The increase in the pro-
portion of NCD-affected households (particularly among
low-income families), including those with multiple ill
individuals and comorbid individuals, added to the bur-
den of OOP expenditure among affected households and,
hence, resulted in the increasing trend of CHE incidence.
The rising CHE trend related to NCDs contrasts with
the decline in its neighbor, India, where the OOP share
of current health expenditure declined (from 73 to 63%),
and the government’s share increased (from 19 to 23%)
over the same period [15, 47].
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NCD-affected households’ OOP expenses had
increasingly severe poverty effects, especially among
the NCD-affected, impeding existing poverty reduction
initiatives. Between 2005 and 2016, impoverishment
incidence climbed from 1.1% to 1.5%, 1.4% to 2.0%, and
1.7% to 1.5% among non-NCD-only, NCD-only, and
both NCD and non-NCD-affected households, respec-
tively, or 0.4 to 0.5 million, 0.3 to 0.6 million, and 0.4
to 0.5 million people, respectively, at the population
level. The current (2016) impoverishment incidence
among NCD-affected households in Bangladesh (2.0%)
is higher than in Nepal (1.3%) but lower than in India
(5.4%), while the rate among families without NCDs
(1.5%) was lower than in both countries (Nepal: 1.7%;
India: 2.1%) [48, 49]. Further impoverishment was a
more severe problem than impoverishment in Bangla-
desh, though it fell from 10.8% to 7.3%, 8.0% to 6.7%,
and 7.8% to 5.3% among non-NCD-only, NCD-only,
and both NCD and non-NCD-affected households,
respectively, or 4.3 to 2.6 million, 1.8 to 2.2 million, and
2.0 to 1.9 million individuals, respectively. The declin-
ing trend of further impoverishment among NCD-
affected families may not continue, given the study’s
finding that the proportion of the lowest quintile
households (that include “poor” families) with NCDs is
growing over time.

The results showed a negligible rate of forgone care for
financial reasons at the household level, particularly for
those with NCDs (0.1% throughout the study period).
The lack of information in the survey prevented deter-
mining the actual extent of forgone care for financial
reasons at the household level. The survey asks about
disease occurrences within 12 months and 30 days before
the survey. However, the questions regarding whether
individuals sought health care and the reasons if they did
not only relate to the most severe illness (out of a maxi-
mum of three in order of importance) reported in the
30-day question. Therefore, it was not possible to identify
the reasons for not seeking care for non-spending house-
holds that had individuals with NCDs within 12 months
or 30 days before the survey but ranked the illness as sec-
ond or third in order of importance for the latter. Some of
these households might have had trouble affording care.
Notably, a household forgoing care has zero annual OOP
expenditure, i.e., the sum of annual OOP expenses of all
family members is zero. When multiple household mem-
bers are ill, health care for some may be prioritized over
others due to financial constraints. In that situation, the
family would incur OOP expenses and not be counted
as forgoing care even though it skipped care for some
of its members. So, the household-level incidence may
not represent the actual rate of forgone care for financial
reasons.
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Therefore, we also looked at forgone care at the indi-
vidual level, which revealed that 24.8—-37.0% of people
with NCDs forgoing care, or equivalently, 3.4—3.9% of all
NCD-affected individuals in 2016, cited high treatment
costs as the reason not to seek care. This result reinforces
findings from previous studies, which consistently identi-
fied high treatment costs as a critical barrier to access-
ing NCD care in Bangladesh [41, 50]. In fact, despite a
thriving pharmaceutical sector, common NCD drugs
(those for treating hypertension, diabetes, and hyper-
cholesterolemia) in Bangladesh were found expensive by
international standards in prior research [45]. The cur-
rent study also found that many individuals do not seek
care because they do not deem their health problems
serious (42.9% of those forgoing care or 4.5% of all NCD-
only patients in 2016). A qualitative study in Bangladesh
found that people with NCDs frequently wait until their
condition interferes with their normal daily activities
before seeking treatment; they also discontinue treat-
ments when the disturbing symptoms subside [50]. Such
results signify a widespread lack of knowledge regarding
the long-term consequences of untreated NCDs.

In terms of the distribution of FRP across different
equity strata, inequity was the most pronounced across
consumption quintiles. The normative food, rent, and
utilities approach revealed a pro-poor distribution of
CHE, but the budget share estimates were pro-rich. Thus,
policymaking might be misguided if the evidence is not
carefully considered. The budget-share technique has
been shown to exaggerate CHE among the wealthy while
underestimating it among the poor [31]. The exceedingly
high CHE incidence among poorer households found
through the normative food, rent, and utilities method
(e.g., with NCDs: 57.7%, without NCDs: 48.9% in 2016)
may be partly because the approach considers any OOP
expense by the poor households as catastrophic. After
removing this condition in further analysis, CHE inci-
dence was still considerably high among the poorest
households, with NCD-affected families continuing to
incur higher CHE than those without NCDs (e.g., with
NCDs: 38.1%, without NCDs: 24.3% in 2016). Unlike
some infectious diseases (such as TB) and maternal and
child health problems, no free care is offered at the public
health care facilities for NCDs [11]. The absence of social
safety net for health care exposes low-income households
to an excessive financial burden, particularly those with
NCDs.

We found the impoverishment incidence of rural
households with NCDs to be higher than those without
NCDs. Rural households, most of whom are poor, lack
access to NCD care. The first entry points into the rural
public health care facilities, the Community Clinics and
the Union Health and Family Welfare Centers, focus on
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providing non-NCD care, particularly maternal, neona-
tal, and child health care [51]. Although NCD corners
are housed in many public primary health care facilities
in the next level up (Upazila Health Complexes), they
remain poorly functioning. The corners lack explicit
guidelines, standard operating procedures, and shortages
of other resources, including trained human resources,
logistics, laboratory services, and medications [46]. As
households with heads having no education predomi-
nantly belong to the poorest quintile and live in rural
areas, they also bear a disproportionate financial burden.

Our study did not find intra-household resource alloca-
tion in the primary income earner’s favor among house-
holds with NCDs. Spending on health care was lower for
families dealing with both NCDs and non-NCDs when
the principal income earner (the household head who
is an earner) was sick rather than someone else. More
than 80% of these families included two or more unwell
people, indicating that household heads prioritize other
family members (such as elderly and children) health
over their own. A previous study on NCD care-seeking
behavior in Bangladesh also showed that family heads
and income earners sought less care and had lower OOP
expenses than non-head members and non-income earn-
ers [41]. Since earning household heads are mostly work-
ing-age adults, this group’s CHE and impoverishment
incidence is lower than in other age groups across NCD-
affected households.

We also found OOP expenses of NCD-affected house-
holds to be lower and CHE and impoverishment to be
higher if the ailing persons were female instead of male.
Gender disparity in OOP expenses may be explained by
care seeking for NCDs. Previous studies in Bangladesh
found men to be more likely to seek NCD care from
qualified sources, whereas women mainly chose relatively
cheap semi-qualified sources as their first point of con-
tact [52, 53]. Prior studies also found that 39% of women,
compared to 17% of men in resource-poor countries
(including Bangladesh), do not adhere to NCD treat-
ment [5]. However, despite lower OOP, CHE and impov-
erishment could be higher if the households in question
are mostly low-income, for whom only a small payment
for NCD care can be financially disastrous. Our further
investigation confirmed this contention; 51% of NCD-
only households with all female patients incurring CHE
were in the poorest quintile, compared to 29% with male
patients.

Two of the study results obtained through the norma-
tive food, rent, and utilities method might appear coun-
ter-intuitive. NCD-affected households with multiple ill
members or comorbid individuals generally incur lower
CHE, impoverishment, and further impoverishment than
those with a single unwell person or without comorbid
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people, respectively. The above result is a methodological
artifact. As mentioned above, when computing CHE inci-
dence, the normative food, rent, and utilities technique
assigns greater weights to the OOP expenses of poorer
households than those of their wealthier counterparts
(the effective threshold is lower for lower quintile house-
holds). Additionally, the method considers any health
expenditure by "poor" households catastrophic. Our fur-
ther investigation revealed that NCD-affected families
with comorbid or multiple ailing members were predom-
inantly wealthy, who are less prone to financial hardships
(e.g., richest vs. poorest: 38.1% vs. 22.6% with comorbid
individuals and 40.8% vs. 23.1% with two or more ill indi-
viduals in 2016). Therefore, CHE and impoverishment
incidences were lower among these households (despite
higher OOP expenses) than those without comorbid
people or those with a single unwell person (the groups
that lowest quintile households dominated). The above
explanation is supported by the fact that the budget
share method, which tends to overstate CHE among the
wealthy and underestimate it among the poor [31], found
a higher incidence of CHE among NCD-affected families
with comorbid or multiple ill members than among those
without such members.

Households in Bangladesh lack financial protection
against OOP expenses in the event of illness, which
calls for an overall health system reform. The balance
must shift away from excessive dependence on OOP
expenses to government funding while at the same time
improving the supply-side readiness of the public deliv-
ery network and implementing demand-side programs
to protect the population vulnerable to the financial
risks of seeking care. A recent World Bank study found
that the most effective strategy to expand fiscal space
for healthcare is to give health a higher priority in the
national budget [54].

Since NCD-affected households experience higher
financial hardships, NCD prevention and control and
reducing OOP expenses for NCDs need special attention
[6, 55]. Bangladesh’s government recognizes NCDs as a
major public health challenge [56, 57]. As a response, it
has developed tobacco taxes, cigarette packaging, and
alcohol advertising policies for NCD prevention. How-
ever, the finding that neither cigarette taxes nor health-
warning images on tobacco packaging met the WHO
recommendations indicates poor policy implementation
[58, 59]. The latest policy, Multisectoral Action Plan for
Prevention and Control of NCDs, 2018-2025, involving
about 30 ministries and agencies, also suffers implemen-
tation challenges [57]. There is a gap in the participation
of non-health ministries due to the lack of specific infor-
mation about each ministry’s role in combating NCDs
[58]. The country’s budget dedicated to NCD control
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(US cents 8.2/capita/year) is not commensurate with the
NCD burden. It is far short of what is required to imple-
ment the "WHO best buys" in LwMICs (US$1.5/capita/
year) [56, 60]. The government needs further focus and
transformative measures to implement the policies suc-
cessfully [56].

Increasing government investment in NCDs is cru-
cial for lowering NCD prevalence and associated OOP
expenses. Given a small tax base, the Bangladesh govern-
ment will have to look for innovative sources for revenue
generation [6]. Taxing tobacco, alcohol, sugary drinks,
and foods rich in salt and trans-fat can improve fiscal
space while lowering consumption, NCD prevalence, and
health care expenditures [61]. A recent study showed that
increasing the minimum price and switching to a specific
excise tax of 65% on tobacco from the existing ad valo-
rem system in Bangladesh would prevent 0.9 million pre-
mature deaths and generate 30% more than the current
tax revenue [62]. Revamping the sugar-sweetened bever-
age tax structure, including imposing a "health develop-
ment surcharge” similar to tobacco and earmarking it for
endocrine problems such as diabetes, also has the poten-
tial for public health and revenue gains in Bangladesh
[63]. Evidence shows that low-income consumers and
young people benefit most from such levies [64]. Taxes
and regulations on unhealthy products typically face
strong resistance from the relevant industry [65]. There-
fore, strong political will and civil society support will
be imperative. Notably, Bangladesh has 181.02 million
mobile cellular subscriptions (107 per 100 people), one of
the world’s highest [66, 67]. Therefore, taxes on call rates
could be an unorthodox but potent source of revenue for
funding NCD care, although such taxes may not directly
affect disease prevalence. A recent study showed that a
small tax levy on mobile phone calls (USD 0.26/month)
could generate funds for cancer or other chronic illness
treatments in Bangladesh [68].

For NCD-affected households with lower socioeco-
nomic status, social safety nets are critical. As part of the
government’s effort to ensure FRP against OOP expenses
of low-income families, it has been piloting Shasthyo
Suroksha Karmasuchi (SSK), a tax-funded, fully sub-
sidized social health protection scheme for the below-
poverty-line (BPL) households in three sub-districts of
Dhaka since 2016. Each enlisted BPL family receives a
membership card, entitling members to free inpatient
care for 78 disease groups, including NCDs, and outpa-
tient consultation at the adjacent primary health care
facility (Upazila Health Complex) or district hospital (in
case of a referral for complicated case), with a benefit of
USD 595 per household per year [69]. Supply-side readi-
ness was improved by contracting a scheme operator,
private pharmacies, diagnostic centers, and providers
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of support workers. According to a recent review of the
scheme, enrolled families that sought care from SSK
facilities had significantly lower OOP expenses and CHE
incidence than BPL households in the non-SSK areas
[69]. Given its effectiveness, the government can scale up
the scheme to improve FRP among low-income families
with and without NCDs. However, before expanding the
program, implementation issues, such as misidentifying
BPL households and cardholders’ lack of awareness of
benefits entitlements, should be addressed to ensure the
optimal outcome [69].

Additionally, since NCD care typically requires ongo-
ing medications, the program might consider covering
outpatient medicines at a subsidized price, if not for free,
which would further protect low-income NCD-affected
households. However, upscaling the scheme and includ-
ing NCD medications in the benefits package will require
substantial funding. The Philippines nearly tripled low-
income family enrolment in its National Insurance Pro-
gram with tobacco tax revenue from raising tobacco
taxes [70]. Bangladesh may extend SSK using revenues
from increased tobacco taxes like the Philippines.

The availability of NCD medications at public health
facilities should be prioritized as drugs constitute the
largest share of OOP expenses for NCD care [46]. A
sustainable mechanism for promoting accessibility and
affordability of NCD drugs should be developed for all
patients. One option could be selling government-subsi-
dized NCD medications in community pharmacies [44].

To address the rural-urban disparity in FRP, NCD ser-
vices need to be effectively available in rural health facili-
ties. NCD care might also be provided through the vast
network of rural Community Clinics (13,000 in total),
which could perform NCD screenings (such as hyper-
tension and diabetes), manage uncomplicated cases, and
facilitate referrals to higher-tier facilities [56]. Addition-
ally, awareness-building campaigns promoting timely
health-seeking and treatment adherence are crucial since
there appears to be a general lack of knowledge regard-
ing the long-term health and financial consequences of
untreated NCDs.

The study’s primary limitation is that it relies on
repeated cross-sectional data. Ideally, longitudinal or
panel data should be used to determine the causative
effect of financial risk associated with chronic disease
in family members. Additionally, our study might be
limited in that the self-reported disease prevalence in
HIES is much lower than the estimates based on actual
biomedical measurements from the national NCD risk
factors survey (for example, 2.6% vs. 8.0% for diabetes
among the adult population) [71]. Nevertheless, HIES
is the most appropriate survey available in Bangladesh
that has data on the necessary variables to measure FRP
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among households. Furthermore, due to considerable
missing data on the financing source of OOP expenses,
we opted not to report the incidence of distress financ-
ing, a vital indicator of a lack of FRP in health care.
Despite these limitations, our study findings have sig-
nificant policy implications for Bangladesh and other
resource-constrained countries undergoing demo-
graphic and economic transitions and experiencing a
growing burden of NCDs.

Conclusion

Overall, all households, regardless of NCD status,
lacked FRP against OOP expenses between 2005 and
2016, with the lack of FRP being more pronounced
among families with NCDs than those without NCDs.
Besides reprioritizing health in national budgets to
reduce OOP and improve FRP for all households, trans-
formative actions are required to protect NCD-affected
families from financial hardships. Making NCD care,
including drugs, effectively available at public primary
health care facilities and expanding the social health
protection scheme for the poorest households by add-
ing additional NCD-related benefits are some measures
to consider. These, however, would require a substantial
increase in public investments. The government should
consider innovative financing to strengthen its NCD
response.
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