Koch et al. BMC Health Services Research (2022) 22:717 .
https://doi.org/10.1186/512913-022-08101-3 BMC Health Services Research

RESEARCH ARTICLE Open Access

: : ®
Does community-based health insurance G

protect women from financial catastrophe
after cesarean section? A prospective study
from a rural hospital in Rwanda

Rachel Koch'?'®, Theoneste Nkurunziza®, Niclas Rudolfson'# Jonathan Nkurunziza®, Laban Bakorimana®,
Holly Irasubiza®, Kristin Sonderman', Robert Riviello'®, Bethany L. Hedt-Gauthier'®, Mark Shrime'” and
Fredrick Kateera®

Abstract

Background: The implementation of community-based health insurance in (CBHI) in Rwanda has reduced out

of pocket (OOP) spending for the >79% of citizens who enroll in it but the effect for surgical patients is not well
described. For all but the poorest citizens who are completely subsidized, the OOP (out of pocket) payment at time
of service is 10%. However, 55.5% of the population is below the international poverty line meaning that even this
copay can have a significant impact on a family’s financial health. The aim of this study was to estimate the burden
of OOP payments for cesarean sections in the context of CBHI and determine if having it reduces catastrophic health
expenditure (CHE).

Methods: This study is nested in a larger randomized controlled trial of women undergoing cesarean section at a
district hospital in Rwanda. Eligible patients were surveyed at discharge to quantify household income and routine
monthly expenditures and direct and indirect spending related to the hospitalization. This was used in conjunction
with hospital billing records to calculate the rate of catastrophic expenditure by insurance group.

Results: About 94% of the 340 women met the World Bank definition of extreme poverty. Of the 330 (97.1%) with
any type of health insurance, the majority (=310, 91.2%) have CBHI. The average OOP expenditure for a cesarean
section and hospitalization was $9.36. The average cost adding transportation to the hospital was $19.29. 164 (48.2%)
had to borrow money and 43 (12.7%) had to sell possessions. The hospital bill alone was a CHE for 5.3% of patients.
However, when including transportation costs, 15.4% incurred a CHE and including lost wages, 22.6%.

Conclusion: To ensure universal health coverage (UHC), essential surgical care must be affordable. Despite enroll-
ment in universal health insurance, cesarean section still impoverishes households in rural Rwanda, the majority of
whom already lie below the poverty line. Although CBHI protects against CHE from the cost of healthcare, when
adding in the cost of transportation, lost wages and caregivers, cesarean section is still often a catastrophic financial
event. Further innovation in financial risk protection is needed to provide equitable UHC.
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Background

Each year, 81 million people are pushed into poverty
due to costs associated with surgical care [1]. Ensuring
that all people have access to quality healthcare services
while protecting them from financial hardship related
to paying for healthcare is a key tenet of universal health
coverage (UHC) [2]. With the more recent inclusion of
essential and emergency surgery — including caesarean
section (c-section) — as components of UHC, this is an
area that demands further understanding [1, 3]. Accord-
ing to the World Health Organization (WHO) [4], ensur-
ing increased access to c-section is crucial to achieving
decreased maternal and fetal mortality. However, c-sec-
tion rates in sub-Saharan Africa (SSA) [5], though rising,
remain lower than the 10-15% predicted to be associated
with decreased maternal and fetal mortality [6].

The financial cost of surgical care is a core barrier to
achieving target c-section rates in SSA. In Burkina Faso,
where the c-section rate is just 1.8%, c-sections are five
times more expensive than vaginal delivery and 10% of
households were still paying off debt up to 4 years later
[7]. Removing user costs for surgery increases rates of
c-section but does not address the multitude of access
issues related to poverty [5]. In Rwanda, 97% of women
deliver in facilities rather than at home and 13% deliver
via c-section [8], but the financial ramifications of requir-
ing this hospital-based procedure is not known.

Over 80% of the Rwandan population live rurally [8]
as of the 2015 census. Although only 38.2% live below
the Rwandan national poverty line, 55% live in extreme
poverty according to the World Bank standard, which
is defined as living on less than $1.90 per day [9]. The
government spends 7.5% of total Gross Domestic Prod-
uct on healthcare, which translates to $170 per capita
per year [10]. Since 1999, all Rwandans have had access
to community-based health insurance (CBHI) — locally
called Mutuelles de Santé. This scheme was devised to
decrease poverty in the post-genocide period, and mem-
bership became compulsory by the national CBHI law in
2007 (though there are no direct penalties if citizens do
not enroll) leading to high levels of enrollment [11] which
have been celebrated internationally. An early study
found that having CBHI was associated with a fourfold
increase in the likelihood of a patient seeking modern
medical care [12]. CBHI covers a basic package of ser-
vices and drugs from authorized providers anywhere in
the country as determined by the Ministry of Health and
Rwanda Social Security Board. A referral or transfer from

a health center is required to access a higher level of care
such as a hospital for c-section.

Household contributions to CBHI are based on a 4-tier
wealth system (Ubudehe), which classifies the popula-
tion based on socioeconomic status and property. Rwan-
dans are charged an annual premium plus a co-pay at
the point of service provision, both adjusted by their
socioeconomic status. Category 1 includes the poorest
of the population and Category 4 includes the highest
wealth quartile [13]. Those enrolled are eligible to receive
the same services, and both pre and postnatal care are
included for all categories. Ubudehe Category 1 patients
do not pay any annual premium or copay [14]; rather,
the government and other donors pay 2000 Rwandan
Francs (RWF) (~$2.40) per household member per year
for them to be insured. Category 2 and 3 patients pay a
premium of 3000RWF (~$3.51) per household member
annually and a 10% co-pay for all hospital medical ser-
vices. Category 4 patients pay 7000RWF (~$8.19) per
household member annually and cover 10% of hospi-
tal medical costs. As of January 2016, 79% of Rwandans
were enrolled in CBHI [15]. In the Eastern province,
78.6% of residents have insurance. Of those, 97.7% have
CBHI, 4.7% have government or military insurance and
0.2% have private insurance [8]. Those who are unin-
sured must pay hospital fees daily. The implementation
of CBHI in Rwanda has reduced out-of-pocket (OOP)
spending by patients, increased utilization of maternal
healthcare and decreased catastrophic expenditure [14].
However, a follow up study indicated that these effects
were more dramatic for wealthier patients than the poor
and had less of a beneficial reduction for those seeking
inpatient services [16].

One in ten women in rural Rwanda deliver via c-sec-
tion [8], thus, a substantial portion of the population
is at risk for significant financial burden despite heavy
subsidies. Two metrics have been used to quantify the
risk of financial hardship from surgical care: the rate
of impoverishing expenditure, defined as expenditure
that pushes a household below the poverty line, and the
rate of catastrophic health expenditure (CHE), defined
as spending greater than 10% of total annual house-
hold expenditure [17]. Because nonmedical costs such
as transportation, food while in the hospital, and lost
wages during the hospitalization contribute to financial
hardships [18], these must be considered when deter-
mining the overall financial risk for patients. Recent
systematic review found rates of CHE for patients in
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SSA undergoing c-section to be 56-67% [19]. Under-
standing CHE related to a specific pathology, in this
case from c-section deliveries, can help governments
better protect their citizens from financial disaster [20].

No patient should experience financial catastrophe
seeking essential surgical care. While previous work in
Rwanda has estimated the cost of c-section delivery at
a rural district hospital to be approximately $339 [21],
the risk of catastrophic expenditure due to c-section
has yet to be studied. We hypothesized that given the
poverty of the population, this expense, even when
subsidized by the government, would be catastrophic
for many households, particularly when considering
the added nonmedical costs of hospitalization. Using
descriptive methodology, we analyzed data collected
from patient surveys and hospital billing data to assess
the rates of CHE in our patient population. The goal of
this study was to measure the economic burden asso-
ciated with having a c-section at a district hospital in
Rwanda and the financial risk protection conferred by
CBHL

Methods
Study setting
This study was conducted at Kirehe District Hospi-
tal (KDH) which is located in the Eastern province of
Rwanda, an approximately three-hour drive from the
capital, Kigali. KDH is a 226-bed hospital with a catch-
ment area of 350,000, which is run by the Ministry of
Health with addtional support from Partners in Health,
a USA-based non-governmental organization (NGO).
Kirehe district has sixteen health centers that refer
patients to KDH when a higher level of care is needed.
Women in labor first seek care at their local health
center and are then transferred to KDH if a higher level
of obstetric care, such as a c-section, is indicated. Once at
KDH, women are assessed by the on-call General Practi-
tioner, a bachelors-level physician with some additional
training on cesarean deliveries, or the Obstetrician-
Gynecologist who performs a c-section if the physician
determines it to be necessary. The cost of the procedure
is not discussed preoperatively. On average, women who
deliver by c-section are discharged on postoperative day
(POD) 3. The maternity department keeps paper charts
to record details of the medical care provided. The bill-
ing department maintains a separate electronic record
for each patient and collects payment from hospitalized
patients daily. Though informal payments for healthcare
are common in some parts of Africa [22], this is not the
case in the Rwandan healthcare context; none of our
patients reported using anything other than the Rwandan
currency to pay.
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Study design and population

This cross-sectional study was nested in a parent study on
c-section-associated surgical site infections [23]. In the
parent study, all women >18years who underwent c-sec-
tion at KDH between November 2017 and October 2018
were enrolled (n=1116). For this unfunded sub-study,
we included a subset of the study population: women
enrolled over a 3-month period between April 21 and
July 28, 2018 in order to obtain 300 patients. The parent
study excluded patients from the Mahama refugee camp
and patients residing outside of Kirehe District as their
c-section referral and follow-up patterns as well as base
income levels were considered different from the general
population. From previous work done in the region, we
know that the demographic of this district closely resem-
bles that of the other rural districts in Rwanda.

Data collection and questionnaire

As part of the parent study, trained data collectors inter-
viewed consenting patients on POD 1 to collect demo-
graphic data and details on transportation (time and
costs) to the hospital. At the time of discharge, usually on
POD 3, data collectors extracted additional data on clini-
cal course from the hospital chart.

For this study, data collectors interviewed enrolled
patients who agreed to respond to additional financial
questions at the time of discharge outside the maternity
ward to maintain confidentiality. The questions (Addi-
tional file 1: Appendix 1) were adapted from the Program
in Global Surgery and Social Change (PGSSC) National
Surgical Obstetric Anesthesia Plan surgical indicator
questionnaire which was originally developed, validated
and piloted by a group working in Uganda [24] [25].
We added the following to the core questionnaire: esti-
mates of monthly household income; routine monthly
or annual expenditures for food and drink, transporta-
tion, livestock, housing, school fees, and healthcare; and
whether the patient had to borrow money or sell posses-
sions to pay for the current hospitalization. Non-mone-
tary income such as agricultural harvest was converted
into RWF using the local goods prices at the time. All
study data were entered directly during the interview into
REDCap software [26]on tablets. Data collectors used the
hospital billing online record (OpenMRS) to verify the
insurance type for patients and the total cost, categorized
by type of expense, charged to each patient for the hospi-
talization. Data collected from this system were recorded
in Excel, to allow data collectors to adjust for variability
in the formatting of billing receipts, and the extracted
data were then merged into a single dataset for analysis.
Participants received no compensation for their partici-
pation in this or any part of the study.
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Key variables

We grouped expenses into the following categories:
direct medical, direct non-medical, and indirect. Direct
medical expenses included surgery, anesthesia, nursing
care, imaging, lab work, and medicine. Direct non-med-
ical expenses were expenses related to transportation to
the hospital and food during the stay. Indirect expenses
were the lost opportunity costs incurred by the hospitali-
zation. This included lost wages for the household dur-
ing the hospitalization as well as the transportation, food,
and lodging for the caregivers who come to care for a
woman while she delivers.

CHE is typically defined either as spending greater than
10% of total annual household expenditure or greater
than 40% of annual expenditure, not including subsist-
ence needs [27, 28]. For this paper, we used the 10% of
total expenditure definition to align with the Sustainable
Development Goal 3.8.2 [29]. We used the World Bank
definitions for poverty, defined as a daily expenditure
of less than $3.20 in purchasing power parity (PPP) per
person per day, and extreme poverty, defined as a daily
expenditure below $1.90 per person per day [30, 31].
C-section expenses are thus defined as an impoverish-
ing expenditure if the addition of the c-section expenses
pushed the individual below the $3.20 per person per day
poverty line or further into poverty below the $1.90 per
person per day threshold [32, 33].

Data analysis

We report demographic data with frequencies or with
median and interquartile ranges (IQRs). Medians were
used for data involving expenditures and income which
are skewed. Patient reported household expenses were
summed to obtain the annual total household expendi-
ture. We calculated whether the direct medical costs, all
direct costs, or all (direct + indirect) costs met the defi-
nition of CHE (i.e. >10% of the calculated annual total
household expenditures). We report the CHE overall and
stratified by Ubudehe categories.

To determine impoverishing expenditure, we calcu-
lated the daily expenditure per person in the household
and then subtracted the c-section-related expenses. We
report the number and percent of households that were
below the poverty thresholds before and after incurring
the c-section expenses. For all estimates, we report 95%
confidence intervals calculated using the Wilson method.
We used the Chi-squared test to compare groups.

In addition to reporting on catastrophic and impov-
erishing expenditures for this population, we mod-
eled hypothetical scenarios of different insurance
strategies. The modeled scenarios were as follows: Sce-
nario 1, assuming there is no insurance coverage for
anyone; Scenario 2, 64% of medical costs are covered for
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everyone (the mean covered proportion in sub-Saharan
low-and middle-income countries (LMICs) [34]); Sce-
nario 3, 90% of medical costs are covered for everyone;
Scenario 4, 100% coverage of medical costs are cov-
ered for all patients; and Scenario 5, 100% coverage of
medical costs and ambulance fees are covered for all
patients. In each of these scenarios, the modelled popu-
lation replicates the observed one, and only the above
possible insurance strategies are altered. To do this, we
first estimated the total cost for services in the absence
of insurance coverage by multiplying the medical costs
and ambulance fees for all CBHI-paying (Ubudehe cat-
egories 2—4) patients by 10, since patients in those cat-
egories have a 10% copay. Since medical costs were only
known for patients covered in Ubudehe Categories 2 or 3
(no patients in Ubudehe Category 4 were observed in our
study, and Ubudehe Category 1 patients have 0% copay),
we bootstrapped costs from this subgroup to fill in the
missing data for patients under other insurance coverage,
keeping other variables as collected. We performed 1000
bootstrap replicates and assessed the posterior distribu-
tions using diagnostic plots (Supplemental Fig. 1). We did
a Monte Carlo analysis on the resulting datasets, repli-
cating the main analysis by calculating the proportion of
patients who experienced CHE in each dataset and then
reporting the average under each scenario.

For descriptive tables, all tradable expenses (such
as medications and travel costs) were converted from
RWF to United States Dollars (USD) using the nominal
exchange rate at the beginning of the study (854.13), and
all non-tradeable expenses (such as salaries) using the
purchasing power parity exchange rate. (Rwanda PPP for
personal consumption 2017 =322.21) [35]. Calculations
for impoverishing and CHE were performed in RWFE.
Our results were not sensitive to the choice of exchange
rate. Data analysis was performed using R (version 3.5.1,
Vienna, Austria).

Ethical approval

All women were enrolled after providing a written
informed consent. Ethical approval for the study was
granted by the Rwandan National Ethics Committee
(Kigali, Rwanda, No. 848/RNEC/2016) and the Part-
ners Human Research Committee (Boston, USA, No.
2016P001943/MGH).

Results

In total, 340 patients were interviewed with a median
age of 26years (IQR: 22, 31) (Table 1). Three (0.9%)
had HIV, but the rest had no major medical problems.
Nearly all (=330, 97.1%) patients had insurance, the
majority (n=2310, 91.2%) with CBHI. Median house-
hold size was four (IQR: 3, 5) and most women were
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Table 1 Patient characteristics for c-section patients at KDH

(N=340)
Median (IQR) or n (%)
Age 26 (22-31)
Insurance 330 (97.1%)
None 10 (2.9%)
Private 20 (5.9%)
CBHI: 310 (91.2%)
Ubudehe Category 1 50 (16.1%)
Ubudehe Category 2/3 260 (83.9%)
Travel time to health center (min) 30 (15-45)
Travel time to hospital (min) 240 (60-720)
Length of stay (days) 3(3-4)
Health conditions (n =339)
HIV 3(0.9%)
Obesity 0 (0%)
Diabetes 0 (0%)
Anemia 0 (0%)
Occupation
Farmer 234 (68.8%)
Unskilled labor 43 (12.6%)
Employed 29 (8.5%)
Self-employed 30 (8.8%)
House-wife 4(1.2%)
Household size 4 (3-5)
Marital status (n =339)
Single 32 (9.4%)
Married 133 (39.2%)
Living with a partner 173 (51.0%)
Divorced 0 (0.0%)
Widowed 1(0.3%)

Reported Annual Income® $1489.71 (§893.83-$2234.57)

Expenditures (n =338)

Calculated annual household $439.01 (259.04,610.87)

expenditure®

Daily expenditure/person, median® $0.30 (50.17-50.45)

2 Converted to USD using 2017 PPP
b Converted to USD using 2018 nominal exchange rate

either married (=133, 39.2%) or living with their
partner (=173, 51.0%). About 15% (n=50) of the
insured study patients were in the lowest Ubudehe
category. Median travel time from home to the health
center was 30 minutes (IQR: 15, 45) and from the health
center to the hospital was 4hours (IQR: 1, 12). Median
length of stay in the hospital was 3 days (IQR: 3, 4).
Over two-thirds (n =234, 68.8%) of patients were farm-
ers. The summed median annual nominal total house-
hold expenditure was $439.01 ($259.04, $610.87), or
$1163.99 (IQR: 686.82, 1619.67 using PPP), equating
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to a nominal median daily expenditure per person of
$0.30 (IQR: $0.17, $0.45), or $0.80 (IQR: $0.45, $1.22)
using PPP. Nearly all patients (n =334, 98.8%) resided
in households that would be classified as poor with
93.5% (n=316) residing in extremely poor households.

The median medical expenditure paid OOP per
patient at time of service was $9.36 (IQR: $7.83,
$10.52), with consumables, medications, and the sur-
gical procedure being the costliest expenses (Table 2).
Median transportation cost to the health center was
$1.17 (IQR: $0, $2.34) and from the health center to the
hospital was $1.83 (IQR: $0, $2.81). Two patients took
an ambulance from their home to the health center
and 235 (67.9%) took one from the health center to the
hospital. The median direct cost, including transpor-
tation, was $19.29 (IQR: $15.54, $25.22). Finally, when
all direct and indirect costs are added together, median
cost paid by the patient for c-section was $29.78 (IQR:
$22.29, $39.81).

Figure 1 shows substantially higher rates of CHE
for all patients and by Ubudehe category when adding
direct and indirect costs to the medical costs alone.
When only considering medical costs paid to the hos-
pital, the risk of CHE is 5.3%; but when direct costs are
added, this rises to 15.4% (p <0.001), and with indirect
costs, 22.6% of households experienced CHE (p <0.001).
The risk of CHE is higher for patients in the Ubudehe 2
and 3 categories than for patients in the Ubudehe 1 cat-
egory (p=0.0026). Before the hospitalization, 98.8% of
patients were poor and 93.5% were extremely poor by
the World Bank definitions. After hospitalization, these
numbers rose to 99.4 and 96.7% respectively. Nearly
half (n =164, 48.2%) of patients borrowed money to pay
for OOP costs related to the c-section with a median
amount borrowed of $16.39 (IQR: $10.53, $23.41). Pay-
ing patients in Ubudehe categories 2 and 3 were more
likely to have to borrow money to pay for care than
patients with other insurance (p<0.001), but at least
one third of patients in all groups had to borrow money
(Fig. 1). 43 patients (12.7%) had to sell possessions and
one lost a job due to the surgery. Six patients paid for a
caregiver during the hospitalization.

Under the assumptions of the insurance scheme
modeling, CBHI dramatically reduces the rates of CHE.
If there was no insurance coverage, 88% of households
would experience CHE paying for medical costs alone
and 95% if all direct costs are included (Fig. 1). At 64%
coverage, the rates of CHE would be 35 and 56% for
medical and all direct costs respectively. For 90% cover-
age, the CHE rates are 4 and 17% respectively. Finally,
the model shows that even if all medical costs and
transportation costs were covered, 3—-4% of patients
would still experience CHE from indirect costs.
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Table 2 Summary of out-of-pocket expenditures for c-section hospitalization, direct and indirect costs by paying status (USD)?

Total Ubudehe Ubudehe No Insurance Private Insurance
Median (IQR) Category 1 Category 2/3 Median (IQR) Median (IQR)
(n =340) Median (IQR) Median (IQR) (n=10) (n=20)
(n =50) (n =50)
Direct Medical
Consumables $2.51 (1.92-3.03) $0.00 $2.56 (2.20-2.94) $21.59 (14.49-27.58) $3.94 (3.23-4.30)
Medications $2.12(1.57-2.58) $0.00 $2.21 (1.82-2. 57) $17.87 (15.05-25.18) $2.72 (2.52-3.31)
Procedure $1.91 (1.91-1.91) $0.00 $191(19 91) $66.97 (66.97-66.97) $7.68 (7.34-7.68)
Labs $1.18(0.23-1.18) $0.00 S1. (O 39-1.18) $27.18 (13.55-40.81) $4.44 (147-4.44)
Consultations $0.31 (0.27-0.38) $0.00 $O 31(03 035) $7.69 (7.39-10.18) $1.09 (0.97-1.20)
Nursing care $0.27 (0.15-0.35) $0.00 $0.28 (0.21-0.34) $9.63 (7.18-10.66) $1.09 (0.80-1.19)
Imaging $0.25 (0.00-0.25) $0.00 $0.25 (0.00-0.25) $0.00 (0.00-6.42) $0.85 (0.00-0.92)
Hospitalization $0.22 (0.11-0.28) $0.00 $0.22 (0.17-0.28) $5.82 (3.88-7.27) $0.70 (0.62-0.90)
TOTAL $9.36 (7.83-10.52) $0.00 $9.53 (8.54-10.38) $158.89 (143.41- $22.45 (21.28-24.72)
173.33)

Direct Non-Medical
Food

Transportation to
health center

Transportation to
hospital

Caregiver
TOTAL DIRECT

Indirect
Lost wages

TOTAL WITH INDIRECT

$4.68 (2.93-5.85)
$1.17 (0.00-2.34)

$1.83 (0.00-2.81)

$2.34 (0.00-5.85)
$19.29 (15.54-25.22)

$9.31 (6.52-15.52)

$3.51(2.34-5.85)
$1.17 (0.00-1.76)

$0.05 (0.00-2.26)

$1.87 (0.00-5.71)
$8.08 (5.27-15.22)

$9.31 (6.52-14.90)

$4.10 (2.93-5.85)
$1.17 (0.00-2.34)

$1.87 (0.00-2.81)

$2.34 (0.00-5.33)
$20.18 (16.69-25.14)

$9.31 (6.52-15.52)

$29.78(22.29-39.81) $16.33 (14.13-25.38) $30.47 (24.66-39.16)

$2.34(2.34-2.93)
$1.76 (1.32-1.90)

$18.73 (3.71-28.09)

$0.70 (0.00-1.11)
$187.25 (156.36-
208.95)

$6.52 (6.52-8.61)

$201.94 (177.54-
221.37)

$9.60 (5.85-11.71)
$0.59 (0.00-0.59)

$0.00 (0.00-2.02)

$6.44 (3.07-11.91)
$42.55(29.37-51.16)

$17.07 (0.00-31.04)
$55.44 (44.74-69.78)

2 Converted to USD using nominal exchange rate

Catastrophic health expenditure (%)

30%
20%
10% 5.3%

I 00% 35%

0%

15.4%

|

Medical direct costs

Category
Fig. 1 Rates of CHE by CBHI category
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Fig. 2 Proportion of patients who borrowed money or sold possessions to pay for c-section expenses by insurance type
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Discussion

Despite nearly universal access to CBHI in Rwanda, up
to a quarter of patients in our study still experienced
CHE when paying for the direct and indirect costs of
this essential surgical care. Eliminating the medical cost
of care is not sufficient to alleviate this burden as it is
the addition of transportation, food, and other indirect
costs that cause financial catastrophe for many patients.
Even modest nonmedical direct and indirect costs such
as the median of $30 for a c-section are nontrivial for
poor patients. Additional informal payments are noted

in some African contexts [22], and these would certainly
increase this OOP expenditure and rates of CHE. How-
ever, given strongly enforced anti-corruption policies
throughout Rwanda, hospital leadership felt that such
payments are rare, and hence this was not assessed in
our study. There are, however, other nonmonetary costs
even when patients are able to find the finances for sur-
gical care: nearly half of patients had to borrow money
from family or friends to pay their bill, thereby incurring
an informal debt they would have to repay [36], and 12%
had to sell possessions.
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Though we found disappointingly high rates of CHE,
these rates would be exponentially higher if there was
no insurance at all. Our model showed that those with
subsidized care had lower rates of CHE. Even if medi-
cal costs and transportation are fully subsidized, there
will still be a low rate of CHE (3-4%) for impoverished
patients. Not surprisingly, though, we found that when
a higher percentage of costs are covered by insurance or
by the government, far fewer patients are in danger of
CHE. Consequentially, in the current system, the poorest
patients who are fully subsidized with free care are better
protected, while those in the next tier are more vulnera-
ble to financial catastrophe. Notably, for all groups, c-sec-
tion is not categorized as impoverishing. This is largely
because across the Ubudehe categories, these women and
their families are already classified as poor and most are
extremely poor, hence are not considered impoverished
by the expense according to the definitions used. Despite
the introduction of CBHI, which reduced rates of OOPs
and CHE, inequalities in the population have not been
reduced [37]. Thus, further strategies are needed to tar-
get the challenges to accessing care for those living in
poverty. Informal insurance structures have been shown
to be of particular utility in reducing CHE in SSA [38]. In
Ghana and Ethiopia, rates of CHE are also much higher
in uninsured patients, and CBHI in particular was found
to decrease rates of CHE by up to 23.2% [39, 40]. How-
ever, studies have also shown inequalities in who chooses
to access CBHI with the rich utilizing it more and drop-
out rates being highest among those required to pay a
premium for services [41]. This dynamic has also been
anecdotally reported in Rwanda where patients may feel
they are being taxed by the compulsory enrollment. In
this scenario, voluntary enrollment with more commu-
nity-level governance could be benficial [11].

Our findings suggest that there is need for greater
financial protection for impoverished households in
order to achieve the best medical and social outcomes for
patients requiring hospital services and surgical care. In
the Democratic Republic of Congo, 16% of women expe-
rienced CHE related to obstetric and neonatal care, par-
ticularly if there were any complications, while in Ghana,
substantial rates of CHE were found due to transporta-
tion and indirect costs, particularly among patients with
complications, despite free maternal health care [42, 43].
These issues extend beyond maternal health and c-sec-
tions, with studies from Malawi and Uganda demon-
strating high rates of CHE for other surgical conditions
despite free surgeries or no user fees [44-47]. A study
by Mercy Ships (which provides free surgery to patients)
demonstrated that paying for transportation decreased
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the no-show rate for surgery by 45% [48]. Policy mak-
ers could consider such initiatives as well as others that
either offset the cost of transportation or decrease the
need for transportation for these patients. Strategies to
avoid compounding the financial risk in the post-oper-
ative period while obtaining the best outcomes might
include vouchers to offset the cost of post-operative
follow-up, home-based follow-up utilizing community
health workers (CHWs), and empowering CHWSs with
mobile applications on smartphones to facilitate effective
detection of surgical site infection and other post-opera-
tive complications, thus reducing the demand for in-per-
son post-operative follow up [23].

Importantly, we note that true rates of CHE may be
underestimated if patients choose not to have surgery
due to associated costs. This is less likely for c-section
patients in Rwanda, for whom surgery is usually urgent or
emergent. However, when extrapolating to other types of
operations including those considered elective initially or
definitively, some patients may lack access to care based
on financial capacity to pay. Poverty in Rwanda is corre-
lated with lower health care services coverage [49], which
suggests that despite financial protection for essential
services, overall access to medical care for uncovered ser-
vices is still threatened. The rate of CHE reported here is
likely an underestimate as we did not include post-dis-
charge costs or the cost of care for complications. Our
group, in a previous study, found that the cost of travel
from home-to-health center was a significant predictor of
surgical site infection®’, potentially suggesting that these
expenses are prohibiting the necessary follow-up care.

Limitations

This study had several key limitations. First, it was only
conducted at a single site, which may have local geo-
graphic features, though culturally and socioeconomi-
cally the population does resemble other parts of rural
Rwanda in terms of care seeking behavior and resources.
Rwanda also has a unique political context, particularly
relating to the CBHI program, and so the results and
ensuing policy recommendations may not fully general-
ize to other LMICs. Second, this study may not capture
any patients who did not seek hospital care due to inabil-
ity to pay for services. That number is likely very small
based on the high penetration of CBHI membership in
the community around Kirehe. Furthermore, this study
only looks at the rates of CHE for one essential procedure
which is of value to an entire household, therefore the
rates may not represent the financial risk of other surgical
procedures which may be considered elective by either
the family, the medical community, or the government.
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Another limitation of our study is that we focused exclu-
sively on the expenses incurred peripartum — from onset
of labor up through discharge. These expenses should be
considered in addition to any prenatal care expenses as
well as postpartum care expenses, particularly for those
who experienced complications after discharge. This
study may thus underestimate the financial burden of
c-section. A subsequent study to capture the expenses
and CHE for women delivering via c-section through
30days post-delivery is underway to better understand
total financial risk for this population.

Another known limitation of this type of data collec-
tion is that the calculated household expenditure depends
on patient memory of their regular expenses and there-
fore suffers from recall bias. Interestingly, when patients
were asked their total monthly expenditure, the amount
was generally higher than the sum of its components.
Furthermore, in a rural population, households may not
have regular expenses but rather have occasional larger
purchases related to agriculture or home maintenance.
Therefore, estimating daily expenditure may not be a
consistent measure of a patient’s true resources. Finally,
indirect costs are likely underestimated since lost wages
also include recovery time at home post-operatively.

Conclusions

In conclusion, OOP expenditure for essential surgery
confers significant financial risk on already impoverished
households, even where government acts in support of
promoting UHC via initiatives such as financial subsidi-
zation through CBHI. Specifically, this study found that
transportation costs to the hospital were a significant
burden to families who needed transfer to the hospital for
a c-section.. Providing solutions to this, such as provid-
ing free or discounted transport for peripartum women
in rural areas, could be an area of focus. Additionally, we
recognize that the merit of the impoverishment thresh-
olds set by the international community are limited in
utility as most of the patients in our study were already
below the poverty threshold even prior to emergency sur-
gery. Given that the cost of surgery is already low, rather
than reducing cost, consideration ought to be given to
ways of decreasing poverty rates in rural Rwanda and
increasing the subsidies for those in Ubudehe groups 2
and 3 who are most affected. Our study highlights issues
around surgical hospitalization bills-driven financial
impoverishment and insurance effects for an extremely
poor population. Policy makers need to complement the
merits of CBHI by devising strategies that address more
complex barriers to care that women face when deliver-
ing by c-section. This will ensure mitigation of the risk of
financial catastrophe while optimizing good health out-
comes for mothers and babies at the time of delivery.

Page 9 of 11

Abbreviations

CHE: Catastrophic health expenditure; c-section: Cesarean section; CBHI:
Community-based health insurance; CHW: Community health worker; IQR:
Interquartile range; KDH: Kirehe District Hospital; LMIC: Low and middle
income country; NGO: Non-governmental organization; OOP: Out of pocket;
POD: Postoperative day; PGSSC: Program in Global Surgery and Social Change;
PPP: Purchasing power parity; RWF: Rwandan Francs; SSA: Sub-Saharan Africa;
UHC: Universal health coverage; USD: United States Dollar; WHO: World Health
Organization.

Supplementary Information

The online version contains supplementary material available at https://doi.
0rg/10.1186/512913-022-08101-3.

Additional file 1.
Additional file 2.

Acknowledgments
Not applicable.

Authors’ contributions

RK designed the studly, interpreted results and wrote the manuscript, TN
assisted with conception of the study and acquisition of data, NR performed
data analysis, modeling and interpretation, JN and LB performed data acquisi-
tion, Hl and KS assisted with conception of the paper, RR was a contributor to
major draft revisions, BHG assisted with data analysis and significantly contrib-
uted to draft revision, MS assisted with study conception, design and analysis,
and FK assisted with contextualization of results and manuscript revision. All
authors read and approved the final manuscript.

Funding
The larger parent study was funded by the US National Institutes of Health
(R21EB022368). The funder had no role in the conduct of this sub-study.

Availability of data and materials
The datasets used during the current study are available from the correspond-
ing author on reasonable request.

Declarations

Ethics approval and consent to participate

All women were enrolled after providing a written informed consent. Study
approval was granted by the Rwandan National Ethics Committee (Kigali,
Rwanda, No. 848/RNEC/2016) and the Partners Human Research Committee
(Boston, USA, No. 2016P001943/MGH).

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details

'Program in Global Surgery and Social Change, Harvard Medical School,
Boston, USA. 2Umiversity of Utah, Salt Lake City, USA. 3Department for Sport
and Health Sciences, Epidemiology, Technical University of Munich, Munich,
Germany. “WHO Collaborating Centre for Surgery and Public Health, Lund Uni-
versity, Lund, Sweden. *Partners In Health/Inshuti Mu Buzima, Kigali, Rwanda.
6Departmeﬁ‘[ of Global Health and Social Medicine, Harvard Medical School,
Boston, USA. ’Center for Global Surgery Evaluation, Boston, USA.

Received: 29 December 2021 Accepted: 18 May 2022
Published online: 31 May 2022


https://doi.org/10.1186/s12913-022-08101-3
https://doi.org/10.1186/s12913-022-08101-3

Koch et al. BMC Health Services Research

(2022) 22:717

References

1.

20.

21.

22.

23.

Meara JG, Leather AJM, Hagander L, et al. Global Surgery 2030: evidence
and solutions for achieving health , welfare , and economic development.
https://doi.org/10.1016/5S0140-6736(15)60160-X.

Organization WH. Universal Health Coverage. Accessed 28 Feb 2019.
https//www.who.int/healthsystems/universal_health_coverage/en/
Mock CN, Donkor P, Gawande A, et al. Essential surgery: key messages
from disease control priorities, 3rd edition. Lancet. 2015. https://doi.org/
10.1016/50140-6736(15)60091-5.

Organization WH. WHO Statement on Caesarean Section Rates; 2015.
Harrison MS, Goldenberg RL. Cesarean section in sub-Saharan Africa.
Matern Health Neonatol Perinatol. 2016;2(1):1-10. https://doi.org/10.
1186/540748-016-0033-X.

Molina G, Weiser TG, Lipsitz SR, et al. Relationship between cesarean deliv-
ery rate and maternal and neonatal mortality. JAMA. 2015;314(21):2263—
70. https://doi.org/10.1001/jama.2015.15553.

FilippiV, Ganaba R, Calvert C, Murray SF, Storeng KT. After surgery: the
effects of life-saving caesarean sections in Burkina Faso. BMC Pregnancy
Childbirth. 2015;15(1). https://doi.org/10.1186/512884-015-0778-7.
National Institute of Statistics of Rwanda. Rwanda Demographic and
Health Survey 201415 - Final Report,; 2015. doi: March, 2016.

Bank W. Rwanda. Poverty & Equity Data Portal. Accessed 15 Aug 2018.
http://povertydata.worldbank.org/poverty/country/RWA

Organization WH. Rwanda. Published 2014. Accessed 2 Dec 2018. https://
www.who.int/countries/rwa/en

. Chemouni B. The political path to universal health coverage: power,

ideas and community-based health insurance in Rwanda. World Dev
2018;106(August 2015):87-98. doi:https://doi.org/10.1016/j.worlddev.
2018.01.023.

Schneider P, Diop F. Community-based health Insurance in Rwanda.
Health financing for poor people: Resource Mobilization and Risk Sharing
2005;(November):251-272.

Rwanda R of. Community-led Ubudehe categorisation kicks off. Pub-
lished 2015. Accessed 6 Jan 2020. http://www.gov.rw/news_detail/7tx_
ttnews%5Btt_news%5D=1054&cHash=a315a8b0054e76f9c699f05ce
24d3eb8

Lu C, Chin B, Lewandowski JL, et al. Towards universal health coverage:
an evaluation of Rwanda Mutuelles in its first eight years. PLoS One.
2012;7(6). https://doi.org/10.1371/journal.pone.0039282.

USAID. Health insurance profile. Rwanda: African strategies for health;
2013. p. 8-11. Published online

Woldemichael A, Gurara D, Shimeles A. The Impact of Community Based
Health Insurance Schemes on Out-of-Pocket Healthcare Spending:
Evidence from Rwanda. Vol 19. 2019. doi:https://doi.org/10.5089/97814
84398074.001

Schieber GJ, Gottret P, Fleisher LK, Leive AA. Financing global health: Mis-
sion unaccomplished. Health Aff. 2007;26(4):921-34. https://doi.org/10.
1377/hlthaff.26.4.921.

Rickard JL, Ngarambe C, Ndayizeye L, Smart B, Majyambere JP, Riviello

R. Risk of catastrophic health expenditure in Rwandan Surgical patients
with peritonitis. World J Surg. 2018;42(6):1603-9. https://doi.org/10.1007/
500268-017-4368-x.

Haakenstad A, Coates M, Marx A, Bukhman G, Verguet S. Disaggregating
catastrophic health expenditure by disease area: cross-country estimates
based on the world health surveys. BMC Med. 2019;17(1):1-9. https://doi.
0rg/10.1186/512916-019-1266-0.

Odhiambo J, Ruhumuriza J, Nkurunziza T, et al. Health facility cost of
cesarean delivery at a Rural District Hospital in Rwanda Using Time-
Driven Activity-Based Costing. Matern Child Health J. 2019;0:0. https://doi.
0rg/10.1007/510995-018-2674-z.

Masiye F, Kaonga O, Banda CM. Informal payments for primary health
services in Zambia: evidence from a health facility patient exit survey.
Health Policy OPEN. 2020;1(November):100020. https://doi.org/10.1016/j.
hpopen.2020.100020.

Sonderman KA, Nkurunziza T, Kateera F, et al. Using mobile health tech-
nology and community health workers to identify and refer caesarean-
related surgical site infections in rural Rwanda: a randomised controlled
trial protocol. BMJ Open. 2018;8(5):1-7. https://doi.org/10.1136/bmjop
en-2018-022214.

Anderson GA, lcisin L, Kayima P, et al. Out-of-pocket payment for surgery
in Uganda: the rate of impoverishing and catastrophic expenditure at

24,

25.

26.

27.

28.

29.

30.

31

32.

33

34.

35.

36.

37.

38.

39.

40.

41.

42.

Page 10 of 11

a government hospital. PLoS One. 2017;12(10):1-13. https://doi.org/10.
1371/journal.pone.0187293.

Surgical N, Income TM. Financial Risk Protection Survey Financial Risk
Protection Survey. :1-3.

Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research
electronic data capture (REDCap)-a metadata-driven methodology and
workflow process for providing translational research informatics sup-
port. J Biomed Inform. 2009. https://doi.org/10.1016/}.jbi.2008.08.010.
Shrime MG, Dare AJ, Alkire BC, O'Neill K, Meara JG. Catastrophic expendi-
ture to pay for surgery worldwide: a modelling study. Lancet Glob Health.
2015;3(52):538-44. https://doi.org/10.1016/52214-109X(15)70085-9.

Xu K, Evans DB, Kawabata K, Zeramdini R, Klavus J, Murray CJL. Household
catastrophic health expenditure: a multicountry analysis. Lancet. 2003.
https://doi.org/10.1016/5S0140-6736(03)13861-5.

WHO. Monitoring Sustainable Development Goals —Indicator 3.8.2.
Accessed 8 Jun 2019. https.//www.who.int/health_financing/topics/finan
cial-protection/monitoring-sdg/en/

The World Bank Group. Rwanda. Published 2016. Accessed 2 May 2019.
https://data.worldbank.org/indicator/SI.POV.NAHC?locations=RW&
view=chart

Shrime MG, Alkire BC, Grimes C, Chao TE, Poenaru D, Verguet S. Cost-
effectiveness in global surgery: pearls, pitfalls, and a checklist. World J
Surg. 2017;41(6):1401-13. https://doi.org/10.1007/500268-017-3875-0.
Debas HT, Donkor P, Gawande A, Jamison DT, Kruk ME, Mock CN. Disease
control priorities. 3rd ed; 2015.

Boerma T, Eozenou P, Evans D, Evans T, Kieny MP, Wagstaff A. Monitoring
Progress towards universal health coverage at country and global Levels :
framework, measures and targets. PLoS Med. 2014;11(9):1-12 WHO/HIS/
HIA/14.1.

The World Bank Group. Out of Pocket Expenditure (% of current

health expenditure). Global Health Expenditure Database. Published
2017. Accessed August 16, 2020. C-section rates in Rwanda are

13.0%25 nationally and11.1%25 in rural areas9 putting a significant
portion of the population at risk for financial burden despite heavy
subsidies.%0D%0A%0D%0A.

The World Bank Group. PPP conversion factor. Accessed 15 Nov 2018.
https://data.worldbank.org/indicator/PANUS.PRVT.PP?locations=RW
Husay OK, Molla SM, Muluken G, Marie MK, Frithof NO, Ingrid M. Selling
my sheep to pay for medicines - household priorities and coping strate-
gies in a setting without universal health coverage. BMC Health Serv Res.
2018;18(1):1-12. https://doi.org/10.1186/512913-018-2943-y.

Liu K, Cook B, Lu C. Health inequality and community-based health
insurance: a case study of rural Rwanda with repeated cross-sectional
data. Int J Public Health. 2019;64(1):7-14. https://doi.org/10.1007/
s00038-018-1115-5.

Njagi P, Arsenijevic J, Groot W. Understanding variations in catastrophic
health expenditure, its underlying determinants and impoverishment

in sub-Saharan African countries: a scoping review. Syst Rev. 2018;7(1).
https://doi.org/10.1186/513643-018-0799-1.

Aryeetey GC, Westeneng J, Spaan E, Jehu-Appiah C, Agyepong IA,
Baltussen R. Can health insurance protect against out-of-pocket and
catastrophic expenditures and also support poverty reduction? Evidence
from Ghana's National Health Insurance Scheme. Int J Equity Health.
2016;15(1):1-11. https://doi.org/10.1186/512939-016-0401-1.

Mekonen AM, Gebregziabher MG, Teferra AS. The effect of community
based health insurance on catastrophic health expenditure in Northeast
Ethiopia: a cross sectional study. PLoS One. 2018;13(10):1-13. https://doi.
org/10.1371/journal.pone.0205972.

Umeh CA, Feeley FG. Inequitable access to health care by the poor in
community-based health insurance programs: a review of studies from
low-and middle-income countries. Glob Health Sci Pract. 2017;5(2):299~
314. https://doi.org/10.9745/GHSP-D-16-00286.

Ntambue AM, Malonga FK, Cowgill KD, Dramaix-Wilmet M, Donnen P.
Incidence of catastrophic expenditures linked to obstetric and neonatal
care at 92 facilities in Lubumbashi, Democratic Republic of the Congo,
2015. BMC Public Health. 2019;19(1):1-15. https://doi.org/10.1186/
$12889-019-7260-9.

Dalaba MA, Akweongo P, Aborigo RA, et al. Cost to households in
treating maternal complications in northern Ghana: a cross sectional
study. BMC Health Serv Res. 2015;15(1):1-8. https://doi.org/10.1186/
$12913-014-0659-1.


https://doi.org/10.1016/S0140-6736(15)60160-X
https://www.who.int/healthsystems/universal_health_coverage/en/
https://doi.org/10.1016/S0140-6736(15)60091-5
https://doi.org/10.1016/S0140-6736(15)60091-5
https://doi.org/10.1186/s40748-016-0033-x
https://doi.org/10.1186/s40748-016-0033-x
https://doi.org/10.1001/jama.2015.15553
https://doi.org/10.1186/s12884-015-0778-7
http://povertydata.worldbank.org/poverty/country/RWA
https://www.who.int/countries/rwa/en
https://www.who.int/countries/rwa/en
https://doi.org/10.1016/j.worlddev.2018.01.023
https://doi.org/10.1016/j.worlddev.2018.01.023
http://www.gov.rw/news_detail/?tx_ttnews%5Btt_news%5D=1054&cHash=a315a8b0054e76f9c699f05ce24d3eb8
http://www.gov.rw/news_detail/?tx_ttnews%5Btt_news%5D=1054&cHash=a315a8b0054e76f9c699f05ce24d3eb8
http://www.gov.rw/news_detail/?tx_ttnews%5Btt_news%5D=1054&cHash=a315a8b0054e76f9c699f05ce24d3eb8
https://doi.org/10.1371/journal.pone.0039282
https://doi.org/10.5089/9781484398074.001
https://doi.org/10.5089/9781484398074.001
https://doi.org/10.1377/hlthaff.26.4.921
https://doi.org/10.1377/hlthaff.26.4.921
https://doi.org/10.1007/s00268-017-4368-x
https://doi.org/10.1007/s00268-017-4368-x
https://doi.org/10.1186/s12916-019-1266-0
https://doi.org/10.1186/s12916-019-1266-0
https://doi.org/10.1007/s10995-018-2674-z
https://doi.org/10.1007/s10995-018-2674-z
https://doi.org/10.1016/j.hpopen.2020.100020
https://doi.org/10.1016/j.hpopen.2020.100020
https://doi.org/10.1136/bmjopen-2018-022214
https://doi.org/10.1136/bmjopen-2018-022214
https://doi.org/10.1371/journal.pone.0187293
https://doi.org/10.1371/journal.pone.0187293
https://doi.org/10.1016/j.jbi.2008.08.010
https://doi.org/10.1016/S2214-109X(15)70085-9
https://doi.org/10.1016/S0140-6736(03)13861-5
https://www.who.int/health_financing/topics/financial-protection/monitoring-sdg/en/
https://www.who.int/health_financing/topics/financial-protection/monitoring-sdg/en/
https://data.worldbank.org/indicator/SI.POV.NAHC?locations=RW&view=chart
https://data.worldbank.org/indicator/SI.POV.NAHC?locations=RW&view=chart
https://doi.org/10.1007/s00268-017-3875-0
https://doi.org/WHO/HIS/HIA/14.1
https://doi.org/WHO/HIS/HIA/14.1
https://data.worldbank.org/indicator/PA.NUS.PRVT.PP?locations=RW
https://doi.org/10.1186/s12913-018-2943-y
https://doi.org/10.1007/s00038-018-1115-5
https://doi.org/10.1007/s00038-018-1115-5
https://doi.org/10.1186/s13643-018-0799-1
https://doi.org/10.1186/s12939-016-0401-1
https://doi.org/10.1371/journal.pone.0205972
https://doi.org/10.1371/journal.pone.0205972
https://doi.org/10.9745/GHSP-D-16-00286
https://doi.org/10.1186/s12889-019-7260-9
https://doi.org/10.1186/s12889-019-7260-9
https://doi.org/10.1186/s12913-014-0659-1
https://doi.org/10.1186/s12913-014-0659-1

Koch et al. BMC Health Services Research

43.

44,

45.

46.

47.

48.

49.

(2022) 22:717

Bijlmakers L, Wientjes M, Mwapasa G, et al. Out-of-pocket payments and
catastrophic household expenditure to access essential surgery in Malawi
- a cross-sectional patient survey. Ann Med Surg. 2019;43(March):85-90.
https://doi.org/10.1016/j.amsu.2019.06.003.

Yap A, Muzira A, Cheung M, et al. A cost-effectiveness analysis of a pediat-
ric operating room in Uganda. Surgery (United States). 2018;164(5):953-9.
https://doi.org/10.1016/j.5urg.2018.03.023.

MacKinnon N, St-Louis E, Yousef Y, Situma M, Poenaru D. Out-of-pocket
and catastrophic expenses incurred by seeking pediatric and adult
Surgical Care at a Public, tertiary Care Centre in Uganda. World J Surg.
2018;42(11):3520-7. https://doi.org/10.1007/500268-018-4691-x.

Albutt K, Yorlets RR, Punchak M, et al. You pray to your god: a qualitative
analysis of challenges in the provision of safe, timely, and affordable
surgical care in Uganda. PLoS One. 2018;13(4):1-16. https://doi.org/10.
1371/journal.pone.0195986.

Shrime MG, Hamer M, Mukhopadhyay S, et al. Effect of removing the bar-
rier of transportation costs on surgical utilisation in Guinea, Madagascar
and the republic of Congo. BMJ Glob Health. 2017;2:4-7. https://doi.org/
10.1136/bmjgh-2017-000434.

Liu K, Subramanian SV, Lu C. Assessing national and subnational
inequalities in medical care utilization and financial risk protection in
Rwanda. Int J Equity Health. 2019;18(1):1-10. https://doi.org/10.1186/
$12939-019-0953-y.

Nkurunziza T, Kateera F, Sonderman K, et al. Prevalence and predictors of
surgical-site infection after caesarean section at a rural district hospital in
Rwanda. Br J Surg. 2019;106(2):e121-8. https://doi.org/10.1002/bjs.11060.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

Page 11 of 11

Ready to submit your research? Choose BMC and benefit from:

fast, convenient online submission

thorough peer review by experienced researchers in your field

rapid publication on acceptance

support for research data, including large and complex data types

gold Open Access which fosters wider collaboration and increased citations

maximum visibility for your research: over 100M website views per year

K BMC

At BMC, research is always in progress.

Learn more biomedcentral.com/submissions



https://doi.org/10.1016/j.amsu.2019.06.003
https://doi.org/10.1016/j.surg.2018.03.023
https://doi.org/10.1007/s00268-018-4691-x
https://doi.org/10.1371/journal.pone.0195986
https://doi.org/10.1371/journal.pone.0195986
https://doi.org/10.1136/bmjgh-2017-000434
https://doi.org/10.1136/bmjgh-2017-000434
https://doi.org/10.1186/s12939-019-0953-y
https://doi.org/10.1186/s12939-019-0953-y
https://doi.org/10.1002/bjs.11060

	Does community-based health insurance protect women from financial catastrophe after cesarean section? A prospective study from a rural hospital in Rwanda
	Abstract 
	Background: 
	Methods: 
	Results: 
	Conclusion: 

	Background
	Methods
	Study setting
	Study design and population
	Data collection and questionnaire
	Key variables
	Data analysis
	Ethical approval

	Results
	Discussion
	Limitations

	Conclusions
	Acknowledgments
	References


