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Understanding the financial burden of incomplete abortion: An
analysis of the out-of-pocket expenditure on postabortion care in
eight public-sector health care facilities in Dakar, Senegal
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Thierno Diengb

aEngenderHealth, Washington, DC, USA; bLe Centre de Formation, Recherche et de Plaidoyer en Santé de la
Reproduction (CEFOREP), Dakar, Senegal; cEngenderHealth, Dar es Salaam, Tanzania

ABSTRACT
Timely access to treatment is essential for women when they experience
abortion complications. Out-of-pocket (OOP) expenditure is a known
barrier to health care access. In 2018, we assessed the financial burden of
accessing postabortion care (PAC) borne by women in Dakar, Senegal,
where studies estimate that half of poor women with complications
obtain PAC. We interviewed 729 women following discharge from PAC.
Women reported expenditures on transportation, admission, treatment,
family planning, hospitalisation, complementary tests, prescriptions, other
medicines and materials. We compare women’s OOP on PAC by
expenditure category, type of treatment and facility type, and use
multiple generalised linear regression analysis to explain variation in
overall OOP and forecast it under alternate scenarios. The average OOP
was USD $93.84. At health centres it was $65.47 and at hospitals it was
$120.47. The average cost of PAC using dilation and curettage was
$112.37, manual vacuum aspiration was $99.84, and misoprostol $61.80.
Overall OOP on PAC amounts, on average, to 15% of the average
monthly salary for women living in Dakar. Strategies that emphasise
timely access to misoprostol for treating complications in primary care
settings will address the contribution of OOP costs to Senegal’s
appreciable unmet need for PAC among the poor.
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Introduction

In sub-Saharan Africa from 2010 to 2014, an estimated 8.2 million induced abortions occurred each
year, representing approximately 15% of all pregnancies in the region, and a majority of women of
reproductive age live in countries with restrictive abortion laws (Singh et al., 2018). It follows that,
in these settings, safe abortion care services are usually unattainable. Indeed, during 2010–2014, an
average of three out of every four abortions in sub-Saharan Africa were carried out by an untrained
individual, helping to render the region highest in terms of abortion-related mortality. As of 2019,
sub-Saharan Africa has the highest abortion case-fatality rate of any world region, approximately
185 deaths per 100,000 abortions, for a total of 15,000 preventable deaths per year (Bankole
et al., 2020). Postabortion care (PAC) saves women from the fatal consequences of abortion com-
plications and promotes access to contraceptive methods for women who wish to use them after
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receiving emergency care (Turner & Corbett, 2003). Access to PAC for women who need it, glob-
ally, has proven uneven. Studies estimate that between 2000 and 2008, about 60% of women who
experienced complications from unsafe abortion obtained PAC in health facilities, while 40% did
not (Singh & Maddow-Zimet, 2015).

In Senegal, the abortion law is both restrictive and unclear. Although the country’s criminal code
completely prohibits the practice, the code of medical ethics permits pregnancy termination to save
a pregnant woman’s life (Sedgh et al., 2015). In 1997, the Ministry of Health (MOH) of Senegal
introduced PAC to the country (Bullough et al., 2005). To guide this process, the MOH commis-
sioned studies that demonstrated PAC could be decentralised from tertiary hospitals and that mid-
wives could effectively use manual vacuum aspiration (MVA) to treat abortion complications in
primary care settings (CEFOREP, 1998), and that this led to increases in PAC utilisation and
reductions in the need for more risky, expensive and painful treatment alternatives (Suh, 2019).
Subsequent research has emphasised the use of provider and self-administration of misoprostol
for treatment of abortion complications (Gaye et al., 2014). The MOH has since then called for
the availability of both surgical aspiration and misoprostol for PAC provision at all levels of care
throughout the Senegalese health system, garnering praise as a West African success story for
PAC (Diadhiou et al., 2008; Suh, 2018).

Despite these successes, data from the previous decade raise concerns. During this period,
between one-quarter and one-third of pregnancies in the country are unintended, and, on average,
Senegalese women give birth to between one and two more children than they desire (Agence
Nationale de la Statistique et de la Demographie & ICF International, 2019). In 2018–19, only
17.9% of women in Senegal were using modern contraception (Agence Nationale de la Statistique
et de la Demographie & ICF International, 2019). Segdh et al. estimated the incidence of induced
abortion and consequences of unsafe abortion in Senegal using data from 2012. 24% of all unin-
tended pregnancies in the country end in abortions, 60% in unplanned births and 16% in miscar-
riages (Sedgh et al., 2015). 17 out of every 1000 women of reproductive age in Senegal of which two-
thirds are carried out by untrained individuals, and virtually all are clandestine and unsafe (Sedgh
et al., 2015). These conditions place women at a disproportionate risk of life-threatening compli-
cations from abortion. Whereas, the abortion complication rate in 2012 stood at 5.5 complications
treated per 1000 women of reproductive age, access to treatment is uneven: only half of poor
women with complications receive PAC (Sedgh et al., 2015).

A salient barrier to timely attainment of PAC are costs; yet health systems often lack data that can
guide efforts to ameliorate economic barriers to access. A Nigerian study of the direct costs of unsafe
abortion estimated that nearly three quarters of costs were shouldered by the woman and/or her house-
hold (Bankole et al., 2007). A study fromUganda estimated high direct costs for abortion-related care at
US$62 per abortion (Babigumira et al., 2011). A study from Burkina Faso found that, excluding costs
incurred prior to hospitalisation, the cost women incur on treatment for complications of induced abor-
tion was considerably higher than spontaneous abortion (Ilboudo et al., 2015).

We present evidence on the costs borne by women who sought routine PAC services for the
treatment of incomplete abortion in Dakar, Senegal. We compare clients’ expenditures on PAC
obtained at hospitals with those incurred at lower levels of the health care system, as well as
costs incurred on different treatment procedures. Furthermore, we compare the levels of expendi-
ture incurred before and after facility admission for PAC across different categorisations of cost to
examine the drivers of out-of-pocket expenditure (OOP) and illuminate opportunities to reduce
economic barriers to PAC.

Materials and methods

Study environment and context

The study team included researchers from the international sexual and reproductive health NGO,
EngenderHealth, and from Le Centre Régional de Formation, de Recherche et de Plaidoyer en Santé
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de la Reproduction (CEFOREP), a Senegalese reproductive health training, research, and advocacy
NGO.

Although the Senegalese healthcare system includes both a public and a private sector, access to
care in the private sector is limited, especially for PAC. According to research that was conducted in
2012, only 4% of facilities where PAC was available were private (Sedgh et al., 2015). Regardless of
sector, OOP expenditures are typical, including for PAC (Leive & Xu, 2008; Lince-Deroche et al.,
2020). For this study, research was conducted in eight public sector sites offering PAC in Dakar, and
in the neighbouring town of Rufisque. We chose sites to reflect the three types of public sector facili-
ties where PAC is available. We excluded from consideration for the study facilities that could not
report a minimum of eight PAC clients per month for the previous year based on concerns about
client recruitment as human subjects. Potentially eligible sites were visited by members of the
research team who obtained information on PAC admissions from available registers. In the
end, the sites selected were four tertiary hospitals, three intermediate-level health centres, and
one health post. Among the hospitals, the mean number of PAC clients received in the past 12
months was, on average, 32 per month, while among the health centres and health post it was
22 and 19, respectively.

All the recruitment sites offered both surgical and medication PAC procedures. Surgical pro-
cedures are typically performed with MVA, and less often with electric vacuum aspiration
(EVA). Relatively few procedures are performed with dilation and curettage, which has been rec-
ommended for removal from routine PAC protocols (World Health Organization, 2012; World
Health Organization, 2015). Medication techniques are performed with a regimen of misoprostol
alone. In Senegal, women typically remain at the facility where they receive misoprostol for up
to two hours for observation and are discharged at providers’ discretion, with analgesics as needed.
Women are eligible for all types of short-acting methods, e.g. oral contraceptive pills, injectable
methods, condoms, immediately. As well, women can receive hormonal implants immediately fol-
lowing PAC, and intra-uterine devices as soon as a trained healthcare provider determines that
emergency treatment is completed and that products of conception are completely evacuated
from the uterus (Tables 1 and 2).

Sample size

This study was the baseline component of pre–post evaluation of a PAC quality improvement inter-
vention that would compare changes in the quality of PAC and uptake of postabortion contracep-
tion experienced in facilities assigned to a treatment and comparison study arm. Our overall
sampling strategy was to determine the number of clients required for participation in each
study arm at baseline and endline to detect an expected difference of 17% points in the proportion
of PAC clients who accepted voluntary postabortion contraception in each arm with 80% power.

Table 1. Illustrate characteristics of the study participants in terms of their socio-demographic backgrounds and features of their
PAC visits (client socio-demographic characteristics, care seeking info, e.g. gestational age, delays, etc.) (n = 729).

Age
(mean,
range)

Parity
(mean,
range)

Married/in –
union (%)

Completed
primary school

(%)
Length of
stay*

Gestational age
(weeks) (mean,

range)
Facility type for

PAC

Days since
abortion **

(mean, range)

28.9 (18,
48)

1.7 (0, 9) 692 (94.9) 280 (38.4) 286 (< ½
day)
140 (1 d)
128 (1 d/
night)
141 (+2
days)

9.5 (0.7, 14.6) 384 (52.7%)
(hospital)
345(47.3)
(health
centre)

5.2 (1, 65)

*34 missing responses.
**62 missing responses.
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Table 2. Illustrate characteristics of the study participants in terms of their socio-demographic backgrounds and features of their PAC visits (components of PAC delivered) (n = 729).

Treatment
Method No (%)

Waiting time
(min.)

Evacuation
counselling (%)

Received pain
medication (%)

Fertility counselling
(%)

Contraception
counselling (%)

Contraception
uptake** (%)

STM uptake
(%)

LARC uptake
(%)

MVA 310
(42.5)

218 (none)
34 (<30)
30 (30-60)
28 (60+)

75 (24.2) 137 (44.2) 149 (18.1) 257 (82.9) 163 (52.6) 140 (45.2) 23 (7.4)

EVA 122
(16.7)

62 (none)
27 (<30)
18 (30-60)
15 (60+)

57 (46.7) 25 (46.7) 42 (34.4) 114 (93.4) 58 (47.5) 55 (45.1) 3 (2.5)

Misoprostol 158 106 (none)
33 (<30)
7 (30-60)
12 (60+)

22 (13.9) 50 (31.6) 59 (37.3) 123 (77.8) 60 (38.0) 53 (33.4) 8 (158)

Digital curettage 51
(21.7)

31 (none)
14 (<30)
6 (30-60)

8 (15.7) 14 (27.5) 13 (25.5) 37 (72.5) 19 (37.3) 18 (35.3) 1 (2.0)

Dilation &
Curettage

5 (0.7) 2 (none)
3 (<30)

2 (40.0) 1 (20.0) 1 (20.0) 2 (40.0) 2 (40.0) 2 (40.0) 0 (0)

Other* 83 (3.2) 71 (none)
7 (<30)
5 (60+)

3 (3.6) 14 (16.9) 13 (15.7) 54 (65.1) 36 (43.4) 32 (38.6) 4 (4.8)

Overall 729 490 (none)
117 (<30)
60 (30-60)
33 (60+)

167 (22.9) 241 (33.1) 277 (38.0) 587 (80.5) 338 (46.4) 300 (41.1) 39 (5.3)
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To achieve this, the study enrolled 729 women in the baseline study, 461 in intervention sites and
268 in comparison sites between June and September 2018.

Study procedures

We conducted our study with a sample of 729 women who presented at the study sites with abor-
tion complications that could be treated by routine provision of PAC. Women were eligible to par-
ticipate in the study if they were 15 or older and were seeking care for complications in the first
trimester of pregnancy. All data collection took place while women were at the sites for their initial
PAC visit, not during follow up appointments. PAC providers who had been oriented to the study
instrument and procedures screened clients to ensure that they were well enough, physically, and
emotionally, to participate in data collection. Those deemed eligible were then introduced to female
interviewers who recruited participants into the study.

Interviewers underwent a comprehensive, one-week training in the protocol and interviewing
techniques prior to fieldwork. Interviewers remained onsite at study facilities during routine operat-
ing times andmet with eligible PAC clients who had expressed a willingness to participate in the study
in a private room within each facility. Interviewers read aloud to participants an informed consent
form that explained the rationale for the research, steps of research participation, potential risks
and benefits of participation, the measures the study would undertake to ensure their privacy and
confidentiality, and how the information would be used. In addition, the informed consent form
emphasised participants’ rights to withdrawal from the study and to request, and receive, additional
information about the study at any time. Afterwards, women who agreed to participate signed or pro-
vided a thumbprint on the informed consent form. A staff member of the facility witnessed each
informed consent procedure and signed the forms as well. Participants were given a copy of the con-
sent form which contained contact information of study staff. At that point, the interviewer con-
ducted an exit interview survey that took between 30 and 45 minutes to complete. All steps were
conducted in Wolof or French. Informed consent documents were available in both languages.

Data collection included a 6-part questionnaire that included closed-answer questions on the fol-
lowing topics: clients’ socio-demographic background, reproductive health and family planning
experiences, recognition of complications and care-seeking, recall of the elements of care received
during PAC, out-of-pocket expenditures (OOP) on PAC and their perceptions of the quality of care
received. For the data collected on OOP, data were recorded for all clients who could demonstrate
that each payment was incurred by showing a receipt or invoice of payment (see Table 3). An excep-
tion to this was made for OOP incurred on transportation to the facility. If receipts for this were not
available, data collectors were permitted to record the amounts that participants reported based on
recall only. The amounts recorded in the survey were the amounts recorded on each receipt. Data
collectors, further, collected information on the number of distinct payments clients made for PAC.
This variable was recorded as the number of payments made at the facility where PAC was obtained
that could be confirmed by presentation of a receipt or invoice.

Interviewers pre-tested the survey using the original version of the study questionnaire in elec-
tronic format using tablets programmed with ODK software. After two-days of pre-testing, the data
collectors and study team re-convened to finalise the survey and software programming based on
lessons from the pilot. During data collection, responses were entered into tablets, which inter-
viewers uploaded into a central server managed by the research team at CEFOREP who monitored
data completeness and quality daily. After collection, data were cleaned in the ODK database and
then transposed into CSV files that were read into R software version 3.6.2 for analysis.

Study measures and analysis

The first step in our analysis was to estimate the mean OOP on PAC by level of care (health centre
and hospital), type of treatment procedure (manual vacuum aspiration, electric vacuum aspiration,
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Table 3. Contains the results of our univariate analysis of the average OOP, by level of care, type of treatment and PAC treatment cost category.

Client reported out-of-pocket expenditure on PAC by cost categories (FCFA) (USD = FCFA/548)

Transportation Care-seeking (bef. arrival) Admission Procedure Contraception

%N Mean SD Med. %N Mean SD Med. %N Mean SD Med. %N Mean SD Med. %N Mean SD Med.

MVA (N = 310) 212 (68.3) 1488 1102 1500 112 (36.1) 15439 10843 13715 133 (42.9) 2760 2094 3000 232 (74.8) 10890 4892 10000 71 (22.9) 691 668 500
EVA (N = 122) 98 (80.3) 1366 930 1000 50 (41.0) 15398 9706 11875 78 (63.9) 3871 4058 2980 97 (79.5) 19140 6003 20000 47 (38.5) 785 434 900
Misoprostol (N = 158) 103 (65.2) 1429 952.9 1500 45 (28.5) 14628 13230 10825 94 (59.5) 1607 2096 1000 40 (25.3) 9282 6241 10000 44 (27.8) 485 284 408
Digital Curettage (N = 51) 41 (80.4) 1431 973 1500 15 (29.4) 18266 17755 12000 35 (68.6) 2743 2911 1000 42 (82.4) 13543 6351 10000 18 (35.3) 833 1815 300
Dilation & Curettage (N = 5) 5 (100.0) 2600 1294 3000 1 (20.0) 27000 - 27000 4 (80.0) 2000 1155 2000 4 (80.0) 19500 10500 24000 3 (60%) 767 586 1000
Other (N = 83) 68 (83.1) 1801 1204 1500 24 (28.9) 15611 10453 15000 33 (39.8) 2158 1128 3000 57 (68.7) 13826 5748 10000 9 (10.8) 631 222 620
Overall (N = 729) 527 (72.3) 1501 1058 1500 247 (33.9) 15518 11508 13000 377 (51.7) 2640 2738 1000 472 (64.7) 13086 6460 10000 192 (26.3) 678 734 500
Health Ctr 248 1250 784 1500 89 13814 9851 12000 177 1614 1281 1000 229 10751 5143 10000 106 642 703 500
Hospital 279 1721 1210 1500 158 16478 12269 13715 200 3548 3309 3000 243 15268 6804 14915 86 631 698 500

Stay at Facility Complementary Tests Prescriptions Other fees Total
%N Mean SD Med. %N Mean SD Med. %N Mean SD Med. %N Mean SD Med. %N Mean SD Med.

MVA (N = 310) 282 (91.0) 6581 14797 0 314 (69.0) 18669 11617 15000 250 (80.6) 13426 7841 13554 178 (57.4) 10271 9364 7560 291 (93.9) 54710 26829 50163
EVA (N = 122) 119 (97.5) 7115 16208 0 90 (73.8) 16.653 9412 14000 111 (91.0) 13970 6551 12740 41 (33.6) 11474 8336 10112 120 (98.4) 60651 23461 55563
Misoprostol (N = 158) 149 (94.3) 2294 7148 0 116 (73.4) 14385 10793 12000 130 (82.7) 10631 4889 10555 105 (66.5) 4947 4990 2390 151 (95.6) 33871 25192 25900
Digital Curettage (N = 51) 49 (96.1) 1940 4474 0 36 (71%) 14620 8823 10000 47 (92.2) 11556 7097 12000 28 (54.9) 10326 6902 8000 50 (98.0) 47784 26371 42767
Dilation & Curettage (N = 5) 3 (60.0) 2600 4336 0 4 (80.0) 19625 9250 15000 5 (100.0) 16438 4803 13650 3 (60.0) 8467 4025 10000 5 (100.0) 61578 23233 66893
Other (N = 83) 81 (97.6) 9644 33696 0 49 (59.0) 16127 10597 13000 69 (83.1) 16385 14205 13650 33 (39.8) 11738 18054 6600 78 (94.0) 56699 41973 46703
Overall (N = 729) 683 (93.6) 5669 16592 10000 609 (83.5) 16796 10877 15000 612 (84.0) 13146 8197 13000 388 (53.2) 9060 9626 6600 695 (95.2) 51427 29609 46351
Health Ctr 326 10182 3628 10000 225 13619 7157 13000 295 11899 5567 13000 189 6654 7641 3000 336 35880 17066 32868
Hospital 374 19330 26454 10000 276 19385 12585 15000 317 14306 9914 13000 199 11068 10619 8850 359 66020 31424 60936

All figures are reported in the local currency (FCFA).
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misoprostol, dilation and curettage or other) and PAC components that were itemised specifically
on receipts that were maintained by participants (except transportation to facility). As the study was
only able to identify one eligible health post, for our estimates that are subset by level of care, we
grouped data from health centres and health posts together. These components are defined as
follows:

. Transportation: All payments incurred on public transportation, securing private transport (e.g.
taxi) or other means of reaching the facility where clients received PAC and were enrolled in the
interview.

. Pre-admission care seeking: all payments incurred on care and treatment for the complication
that were obtained at other locations (e.g. pharmacy or drug shop, health post) before reaching
the facility where clients received PAC and were enrolled in the interview.

. Admission fee: payments incurred by patients for admission to the facility, notwithstanding fees
for the procedure, occupancy and other medications and materials received.

. Treatment procedure: cost of receiving the evacuation procedure or medication (i.e. MVA, mis-
oprostol, curettage)

. Postabortion contraception: the amount paid for obtaining a contraceptive method after com-
pleting the treatment procedure.

. Hospitalisation: additional fees that were for occupancy at the facility for the duration of time the
client spent in care at the facility.

. Supplementary tests: payments for echography, vaginal swab, blood tests and ‘other tests’.

. Prescriptions: payments incurred for prescription medications obtained at facilities’ pharmacies
before clients departed the facility.

. Other medications and materials: other medications that were not prescribed or included with
the treatment that were obtained after admission, most often pain medication, food, any other
materials, (not specified) and ‘other expenditures’, including those for patients’ accompaniment,
if any.

We used multivariate regression to identify variables that strongly influenced the total, overall,
OOP for PAC. In this analysis, we used a generalised multivariate linear regression model with
Gamma distribution and total OOP as our dependent variable, a continuous measure ranging
initially from zero to 264,000 FCFA (Senegalese currency). To select independent variables for
our analysis, we reviewed available literature to identify factors associated with care-seeking, finan-
cial and economic costs of PAC, abortion and emergency obstetric services and identified those that
were also available in the exit interview. To determine the variables to include in the final model, we
applied a ‘step-wise’ method of backward elimination, which involved starting with the above can-
didate variables, and testing the deletion of each in a model fit according to the above fit criterion.
Variables were removed if their loss gave the most statistically insignificant deterioration of model
fit. To determine the final model’s structure, we compared null and residual deviance and dis-
persion parameters derived from models that used a log- versus identity-link function for the gen-
eralised multivariate linear regression. When the identity link function was used, we log-
transformed the dependent variable, total OOP, because its distribution was not normal. During
this process, we also compared the Akaike Information Criteria (AIC) and Bayesian Information
Criteria (BIC) and pseudo-R2 values of model alternatives which indicated which one better pre-
dicted the outcome. This analysis was performed as recommended by previous studies that used
economic variables that did not comply with linear regression assumptions (Barrero et al., 2014;
Vargas-Alzate et al., 2018). We carried out model assumption and diagnostic tests to examine
the data for linear relationships, normal distribution, multi-collinearity, influential observations
and outliers. Based on the outcomes of these tests, we arrived at our final model for estimating
the OOP on PAC. We then developed a forecasting model for predicting the OOP for likely scen-
arios of PAC utilisation.
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Ethical approval

Ethical clearance for this study was obtained from the National Council for Health Research
(CNRS) of Senegal (Protocol SEN 17/53) and Western IRB in the United States (Protocol no.
20171739).

Results

Client and facility characteristics and the components of PAC

Overall, the mean age of women enrolled in the exit interview was 29 years. Although the protocol
permitted enrolment of minors, in fact, the youngest participants in the study were 18 years-old.
Most women had had at least two prior births and were married. Slightly more than one-third
of women enrolled had completed primary school. The mean gestational age at the time of their
complications was 9.5 weeks, and most women reported that their pregnancy had terminated
five days prior to PAC. Most women received MVA (n = 310), followed by misoprostol (n =
158), EVA (n = 122), digital curettage (n = 51) and dilation and curettage (n = 5). A subset of
women who could not recall procedure type reported that they had received an operation without
offering more information on the nature of the procedure when prompted by the interviewer (n =
83). The majority of women did not face any waiting period upon admission to the facility. Less
than one-fourth of women received counselling on the treatment procedure and one-third received
pain relief medication (n = 241). Slightly more than this received information on when they could
become pregnant again (n = 277). Fewer than half accepted a modern contraceptive method after
treatment (n = 338), of whom a majority accepted a short-acting method (n = 300).

Estimation of out-of-pocket expenditures

Among all women, average OOP on PAC was 51,427 FCFA (USD $93.84). Among clients who
obtained care at hospitals it was 66,020 FCFA ($120.47) and among women who obtained care
at health centres it was 35,880 FCFA ($65.47). The average cost of PAC administered using dilation
and curettage 61,578 ($112.37), EVA 60,651 ($110.68), MVA was 54,710 FCFA ($99.84), digital cur-
ettage 47,814 ($87.25), and misoprostol 33,871 ($61.80). Among women for that could not recall the
treatment method they received the average cost of PAC was 56,699 ($103.47). Among clients who
utilised public or hired transport to access PAC, the average OOP on transport was 1501 FCFA
($2.74). Among those that sought care for abortion complications from an additional source before
accessing PAC, the mean cost of additional care seeking was 15,518 FCFA ($28.32). The average
cost of facility admission, treatment, and contraception, among women who received those services,
respectively, was 2640, 13,086 and 678 FCFA ($4.82, $23.88, and $1.24). The average cost of hos-
pitalisation, complementary tests, prescriptions and additional medications/materials/supplies,
among women who received those services were 5669, 16,796, 13,146 and 9060 FCFA, respectively
($10.34, $30.65, $23.99 and $16.53). 4.8% women (n = 34) enrolled reported that they did not incur
OOP expenditure on the PAC services they received.

Figure 1 shows the proportion of OOP expenditures incurred by women enrolled in the study
that reported paying anything for PAC (n = 695) by cost category.

For the OOP expenditure model, all potential predictor variables used in this analysis are
described in Table 4. We undertook steps to maximise the fit of the regression model to our
data. In addition to comparing goodness of fit values, as discussed above, this further informed
model selection by helping us to address how the presence of outliers in the data set and multi-col-
linearity was affecting model accuracy (Afifi, 1999; Cohen et al., 2003). In the end, we fit a multi-
variate log-linear regression model using cluster-robust standard errors to account for
heteroskedasticity across facilities to a version of the dataset that removed extreme outliers
(OOP ≤10,000 FCFA or≥ 3-times the mean OOP for all observations, FCFA 154,281) (n = 648).

8 C. BAYNES ET AL.



The final fitted model included the following predictor variables: women’s parity, gestational age
at time of abortion, whether they qualified for free treatment or had insurance that covered all or
part of the cost of PAC, the type of facility where they obtained PAC, treatment type (reference
MVA), uptake of a short-acting contraceptive method (SAM), uptake of a long acting reversible
contraceptive method (LARC), whether the client used public or hired transportation, whether
she received care before admission at the facility where she obtained PAC, supplementary tests, pre-
scriptions, additional medications or materials, the number of payments incurred (reference ≤1
payment). Although our sample was confined to women who had obtained routine PAC for incom-
plete abortion, we still sought to identify variation in OOP that could be attributed to the severity of
patients’ conditions. To do so, we also adjusted for length of hospitalisation (reference≤ half day).
The final fitted model for total OOP for PAC (i.e. ‘Y’) is below:

ln(Y) = 12.14 + 0.01parity + 0.01gest.age − 0.10rfree.insured – 0.31fac.type + 0.05evac.meth(EVA) −
0.36evac.meth(misoprostol) – 0.12.evac.meth(other) + 0.01stm.uptake + 0.01larc.uptake
+0.14fac.stay(full.day) + 0.11fac.stay(over.night) + 0.16fac.stay(two.days) + 0.30fac.stay(three.-
days) + 0.37fac.stay(four.days) – 0.02transport – 0.113 additional.meds.mats – 0.26supp.tests –
0.10prescriptions – 0.30pre.pac.care– 0.02no.payments(two) + 0.16no.payments(three.more)

With the exceptions of women’s parity, use of EVA, postabortion contraceptive uptake (SAM
and LARC), and whether women paid for PAC in two installments, all predictors were statistically
significant at α = 0.05. Among the factors that were most appreciably associated with our outcome
were the type of facility where PAC was received, whether the client was treated for her compli-
cations with misoprostol, whether the client received additional services and supplementary
tests. After adjusting for all other covariates in our model, we found that women who received

Figure 1. Percentage of the total out-of-pocket expenditure on PAC by cost category.
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PAC at lower-level facilities, on average, incurred an OOP that was approximately 30.1% lower than
that which was paid, on average, by PAC clients who received care at hospitals. Also, after adjusting
for covariates in our model, women who received misoprostol for their complications paid, on aver-
age, 36% less than their counterparts that received MVA paid. In our analysis, women who did not
receive additional services, such as food, pain medication and other medications, and supplemen-
tary tests and examinations, respectively, after covariate adjustment, were found to have paid, on
average, 30% and 26% less than the OOP incurred, on average, than women who did receive
those service components. Interestingly, relative to women who were only admitted for half of
one day, or less, women who were admitted for one full day incurred an OOP that was, on average,
14% higher, again assuming all other covariates in the model are constant. This differential, when
comparing those admitted for a half-day or less, with women who were admitted for 2-days is only
slightly greater 16% (Table 5).

We then tested our fitted model by predicting the cost of likely scenarios of future PAC utilis-
ation based on possible cost category combinations observed in the original data. Table 6 predic-
tions assume mean values of parity, gestational age and length of stay at facility, that clients did
not receive free care or have insurance that covers PAC, that clients did not receive contraception
and that clients paid for PAC in one payment.

Table 7 incorporates the same assumptions and structure of comparisons as the previous table;
however, the predictions differ by cost category combinations where OOP is incurred.

Table 4. Description of Predictor Variables of final fitted model, (n = 648).

No. Variable Mean or distribution

Client characteristics
1 Gestational age at time of abortion 9.6 weeks (0.7, 14.6)
2 Parity 2.01 live births (0, 9)
3 Free treatment 55 women qualify for free service or have insurance

that covers PAC.
Facility characteristics
4 Facility type 341women received PAC in a hospital

307 women received PAC in a health centre
Content of services
5 Type of treatment MVA: 283

EVA: 117
Misoprostol: 125
Other: 123

6 Contraceptive uptake
Short-term method (STM)
Long Acting Reversible Contraceptive (LARC)

276
37

7 Utilised public or hired transport to reach hospital 500 yes
148 no

8 Length of stay at facility 252 half day
132full day
125overnight
88 two days
26 three
20 four or more days

9 Care sought at other facility before receiving PAC 236 yes
412 no

10 Received complementary tests during PAC 476 yes
172 no

11 Received prescriptions during PAC 574 yes
74 no

12 Received additional services (other medications, pain medication,
materials, food, etc.)

366 yes
282no

13 Number of payments made for PAC 292 <= one payment
164 two payments
192 <=three payments
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Discussion and conclusion

OOP expenditure, most often in the form of user fees, remains a principal means of financing
healthcare across low-income countries, including Senegal (Chankova et al., 2008). Often, such pay-
ments result in decreased utilisation of health services, particularly among the poorest, and cumu-
latively OOP frequently become catastrophic and push households into poverty (Dagenais et al.,
2013; Gilson, 1997; Palmer et al., 2004; van Doorslaer et al., 2006). Fear of this promotes delayed
recourse for needed medical care or use of ineffective, often unprofessional care, in lieu of costly
evidence-based services by appropriately trained service providers. When this occurs, care seeking
for patients, who frequently obtain professional care late and after their complications have become
more advanced, can become costly, and risks of long-term morbidity, and fatality, can increase
(Lassi et al., 2019; Nahar et al., 2011).

This study is among the first attempts to identify the drivers of the expenditure that clients face
when in need of care for abortion complications in a country where the demand for this service is
high and largely unmet (Sedgh et al., 2015). By focusing our study on women who experience com-
plications during their first trimester of pregnancy only, our results may only be generalisable to this
subset of women who come to require PAC. However, the results of this are illuminating: the one-
time cost that women incur to obtain treatment arising from first trimester abortions, of which the
vast majority are non-severe and do not require advanced surgical techniques, is equal to, approxi-
mately 15% of the average monthly salary of women in Dakar.

The collection of detailed information regarding the treatment routes and all the associated costs
permitted our analysis to disaggregate our findings across the spectrum of service delivery com-
ponents that underlie high costs for women who, mostly, had not completed primary school,

Table 5 . Shows the output of the final fitted model for OOP on PAC (n = 648).

Coefficients

T Significance

95% CI for β

β
Std.
Error

Lower
Bound

Upper
Bound

Constant 12.14 0.10 117.10 <0.0001 11.94 12.34
Parity 0.01 0.01 0.78 0.43 −0.01 0.02
Gestational age 0.01 0.004 3.69 0.0002 0.006 0.020
Benefits from free services or insurance that covers PAC (ref. no) −0.10 0.04 −2.47 0.01 −0.192 −0.044
Type of facility (health centre, ref.=hospital) −0.31 0.03 −10.06 <0.0001 −0.429 −0.323
Evacuation method (ref. MVA)
EVA 0.05 0.04 1.18 0.24 −0.059 0.071
Misoprostol −0.36 0.03 −11.15 <0.0001 −0.387 −0.272
Other −0.12 0.03 −3.71 0.0002 −0.146 −0.027
Uptake of short-term contraception (ref.no) 0.01 0.03 0.26 0.80 −0.015 0.071
Uptake of long-acting reversible contraception (ref.no) 0.01 0.05 0.25 0.80 −0.070 0.111
Length of hospitalisation (ref.≤ half day).
Full day 0.14 0.03 4.03 <0.0001 0.053 0.173
Overnight 0.11 0.03 3.15 0.002 0.050 0.166
Two days 0.16 0.04 3.98 <0.0001 0.050 0.188
Three days 0.30 0.07 4.41 <0.0001 0.136 0.360
≥4 days 0.37 0.08 4.95 <0.0001 0.185 0.438
Utilised public or hired transport to reach hospital (ref. yes) −0.02 0.02 −1.34 0.02 −0.069 −0.006
Received additional services (other medications, pain medication,
materials, food, etc.) (ref. yes)

−0.30 0.02 −12.18 <0.0001 −0.359 −0.274

Received supplementary tests during PAC (ref. yes) −0.26 0.03 −9.21 <0.0001 −0.310 −0.211
Received prescriptions (ref. yes) −0.11 0.04 −2.76 0.006 −0.151 −0.014
Sought care from other site before reaching facility where PAC
was obtained (ref. yes)

−0.13 0.03 −4.82 <0.0001 −0.158 −0.065

No. payments (ref≤ 1).
2 payments −0.02 0.03 −0.58 0.56 −0.069 0.033
≥3 payments 0.16 0.03 5.24 <0.0001 0.094 0.211
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were low income and did not have insurance or were not eligible for PAC at a reduced cost. Our
analysis projects that a woman that receives PAC for first trimester abortion complications at a hos-
pital will pay, on average approximately 30% more for care that includes the same services than
would a woman treated a lower-level facility. This is consistent with similar studies which report
how PAC provided in tertiary hospitals is estimated to cost more to health systems as well (Baynes
et al., 2019a; Grimes et al., 2006; Lince-Deroche et al., 2020). This study reports that within the same
level of care, among women admitted for abortion complications in the first trimester that receive
misoprostol will, on average, pay 36% less than a counterpart that receive MVA. Furthermore, a
PAC client treated a lower-level site and discharged from care within a half day, will pay, on aver-
age, approximately half the mean cost of PAC services that were reported by clients in our study.
These findings suggest a need to expand the use of misoprostol for first trimester PAC, at lower-
level facilities, such as health centres and health posts. In other countries, increased awareness
and training of pharmacists and pharmacy workers about medication treatment for abortion com-
plications has been identified as key maternal health strategy (Sneeringer et al., 2012). Making mis-
oprostol available for PAC in primary care settings, the first line of care before recourse to hospitals,
will bring the service closer to homes and communities where women usually first recognise the
onset of complications, make timely access of care more feasible for women and, as this analysis
reports, help women avoid excessive costs.

Recourse to care at other sites before receiving PAC at study facilities was only associated with
moderately higher OOP, on average 13% higher relative to that of those that did not. Such differ-
ences in the average cost of PAC were observed between clients who were hospitalised for two days
or more relative to those that received treatment as outpatients and were discharged after less than
half a day. Descriptive analyses of the survey data also demonstrated that among PAC clients who

Table 6. Predicted OOP costs (FCFA) on PAC comparing clients who differ by duration of hospitalisation for PAC.

PAC

Duration of stay at facility during receipt of PAC

Half day Full Day Overnight 2 days 3 days ≥ 4 days

Hospital
MVA 52,286 60,035 58,196 61,601 70,612 75,702
EVA 54,675 62,779 60,856 64,416 73,839 79,161
Misoprostol 36,487 41,895 40,612 42,988 49,276 52,828
Other 46,156 52,998 51,374 54,379 62,333 66,827
Health Centre
MVA 38,408 44,100 42,749 45,250 51,869 55,608
EVA 40,163 46,714 44,703 47,318 54,240 58,150
Misoprostol 26,803 30,775 29,833 31,578 36,197 38,806
Other 33,905 38,930 37,738 39,945 45,788 49,713

Table 7. Predicted out-of-pocket expenditure on PAC from the fitted model (FCFA).* (USD = FCFA/548).

PAC service

1. 2. 3. 4. 5. 6.

No paid
transport (yes
to col. 2-5)

No care sought at
additional site (yes

to col. 1, 3-5)

No supplementary
tests (yes to col.1-2,

4-5)
No prescriptions
(yes to col. 1-3, 5)

No additional
medications or

materials (yes to col.
1-4)

Yes to all cost
types

(columns 1–5)

Hospital
MVA 79,113 59,785 62,537 72,895 71,084 81,344
EVA 82,769 62,548 65,427 76,264 74,370 85,061
Misoprostol 55,199 41,714 43,634 50,861 49,597 56,765
Other 69,848 52,784 55,213 64,538 62,759 71,807
Health Centre
MVA 58,136 43,933 45,955 53,567 52,236 59,753
EVA 60,823 45,964 48,079 56,043 54,650 62,548
Misoprostol 40,563 30,653 32,064 37,375 36,446 41,698
Other 51,327 38,788 40,573 47,294 46,118 52,748
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were hospitalised for two-days (n = 141) or more, a majority (n = 117) resorted to other sites for
treatment before accessing PAC and endured higher than average delays in attaining PAC after
their pregnancy had ended. In other words, recourse to ineffective treatment for complications,
delays in obtaining professional appropriate care and long hospitalisations are deeply intertwined,
and, it seems according to our data, ultimately result in high levels of OOP borne by clients
themselves.

In our study, women who received ‘additional’ medications and materials, such as pain relief
medication, on average, paid 30% more for PAC than did women who did not. Recent studies
on PAC from other countries in sub-Saharan Africa have also documented the tendency of public
health services to separate pain relief from the essential components of treatment for abortion com-
plications (Baynes et al., 2019b). This raises ethical questions as to whether PAC clients who present
with complications, but with fewer funds, are less entitled to a more comfortable procedure than
other clients who can afford additional medications. In either case, this study calls for consideration
to include such services within an essential service package to which all PAC clients are entitled.

Although this study did not capture information on the costs incurred by the health system to
make PAC available to clients, it does observe that health facilities recover such costs through a frag-
mented process that includes multiple independent OOP payments from clients. Over one-fourth
of all clients were required to make three or more independent payments for the care they received
before discharge. Our model demonstrates that holding values for whether clients received specific
components of PAC constant, that women who incurred more than two payments, on average, paid
16% more for PAC compared with those that incurred one payment only. This suggests that
improving the affordability of PAC, without undermining facilities’ need to recover health systems
costs, might include the bundling of payments into as few payments as possible. The fact that fewer
than half of women accepted a contraceptive method after receiving PAC illuminates a crucial
opportunity. In several of the hospitals and health centres where this study took place, in which
PAC and contraceptive services are provided, and paid for, in separate areas of facilities, integrating
services for the emergency treatment and family planning components of PACmay help to increase
women’s opportunity to access postabortion contraception, meet their birth spacing needs and,
thereby, reduce future unintended pregnancies and their negative sequelae. Helping women to
manage the timing of their future fertility, by making postabortion contraception accessible at
the same time in the same place as PAC itself, is shown to help women avoid future complications
and the need to resort to PAC (Curtis et al., 2005). Although, the study could not ascertain whether
the complications for which participants received PAC were due to induced or spontaneous abor-
tions, the findings lend support to the economic argument for making safe abortion care more
accessible. Evidence from other countries in sub-Saharan Africa indicate that safe abortion care
is more cost-effective than PAC, due to the lower financial burden it imposes on clients and systems
and the fact that it pre-empts expensive life-threatening complications from arising in the first place
(Gebreselassie et al., 2010; Ilboudo et al., 2015; Leone et al., 2016; Parmar et al., 2017).

This study has limitations that are important to consider. Because they were considered the only
convenient source of data on PAC service volume, researchers relied on register data for infor-
mation used to select facilities for the study. It is important to acknowledge the evidence, also
from Senegal, that indicates that register data often provide inaccurate counts of women treated
for incomplete abortion (Suh, 2018). The study is based on data collected in Dakar, the capital
city, which may not be representative of the national situation in Senegal where most of the popu-
lation reside in less urban areas. One way in which this may have affected this study concerns
findings regarding the evacuation methods performed on participants. For example, Suh (2019)
reveals that the practice of digital curettage persists throughout Senegal, particularly in rural set-
tings, and how this is unrecognised owing to the primacy of MVA statistics in global and national
monitoring and evaluation regimens on PAC. This study found that more than one out of five PAC
clients received digital curettage, an amount that is not trivial, and, yet, likely lower than what it is,
on average, throughout the rest of the country, outside Dakar, where facilities might experience
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more frequent stock outs of essential supplies and commodities for performing PAC with MVA or
misoprostol. The data from the exit interview does not permit precise estimations of women’s
socio-economic status, and from the information gathered, we are unable to determine how the
OOP on PAC might have truly affected clients’ financial position and that of their families. The
study only explored women’s OOP on healthcare and does not consider the wider economic
costs they faced in terms of diminished productivity before and after PAC, the need to obtain
additional care subsequent to discharge and the interview, and what the funds might have been
used for but for the OOP expenditure. The study enrolled women in PAC settings of facilities
where women are triaged for the management, typically, of relatively non-severe cases of incom-
plete abortion, rather than in obstetric and gynecological wards where women may be sent after
admission for advanced complications. Accordingly, this analysis is largely limited to cases of
incomplete abortion by routine provision of PAC. For some information used in the analysis,
the study depended on women’s estimates, e.g. for gestational age and the number of days they
had been suffering from complications for obtaining PAC, and these estimates may have been
imprecise. Additional potential for inaccuracy arises from the possibilities that participants did
not receive receipts for care received prior to admission despite incurring expense, and that partici-
pants paid bribes or unofficial payments to facilities’ staff that were not recorded. If either occurred,
then the true OOP may be higher than our estimate. Finally, the study may have too narrowly
focused on the financial aspects of PAC, limiting its capacity to pinpoint other influences on the
quality of care. There are numerous studies on PAC that have described the tendency of providers
to withhold evidence-based care, such as MVA and pain medication, for PAC clients based on sus-
picion that they had sought illicit abortions (Billings et al., 2007; Suh, 2019). In these situations, cli-
ents are discriminated against due to provider biases or fears that using stock of carefully monitored
supplies might implicate them in an illegal practice. Although this study was not designed to ident-
ify it, as this tendency has been observed in Senegal, it is sensible to assume that, in addition to costs,
discrimination is also a barrier to the quality of PAC services.

In conclusion, to maximally benefit its female population, the Government of Senegal should
build on the widespread availability of PAC that it has established since the 1990s by directing con-
certed attention to barriers, including clients’ OOP. By making misoprostol available at lower-level
facilities, promoting timely recourse to professional PAC, strengthening integration of emergency
treatment and family planning services, and streamlining cost recovery schemes, the health system
of Dakar can make large improvements in utilisation of PAC. Until the financial burden of PAC is
improved in Senegal, the potentially catastrophic health and economic consequences of abortion
complications for women and their families in the country will persist.
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