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Objective: We aimed to estimate out-of-pocket (OOP) health expenditures and the indirect
costs related to prenatal check-ups in pregnant women seen in a maternity hospital in the
Colombian Caribbean region.
Methods: We described the economic costs of pregnant women, with no age limits, who
attended prenatal check-ups in a maternity hospital. To estimate OOP and indirect costs
owing to prenatal check-ups in pregnant women, a survey was constructed, where the woman
was asked about some sociodemographic variables, to characterize those attending the
prenatal check-ups. Absolute and relative frequencies, averages and confidence intervals
were used to characterize the population and estimate OOP and indirect costs in pregnant
women. The latter were estimated from the percentile method. A bootstrapping was per-
formed to reduce the bias within the analysis.
Results: In total, 56 pregnant women were surveyed, with an average age of 25.9 years
(±6.2). All women surveyed had OOP associated to the prenatal check-up in at least one cost-
item, and the OOP ranged between $0.3 and $108.7. Transportation was the item with the
highest frequency of expenses, followed by food, other expenses, and drugs. The mean of
OOP expenditures was $24.3 (CI 95% $18.1–31.4) for women who attended their prenatal
check-up.
Discussion: Considering the estimated OOP health expenditures caused by prenatal check-
ups by household income, women living with <1 minimum wage spend 7% of their income
in a prenatal check-up. In women with 1–2 and >2–3 minimum wages, these proportions
were 5%, 3%, respectively. Unfortunately, this makes prenatal care a significant source of
economic burden, impacting poor households in Cartagena.
Keywords: out-of-pocket, cost-analysis, prenatal care, Colombia

Introduction
Diseases and mortality related to pregnancy are important issues in terms of public
health. The Millennium Development Goals proposed reducing worldwide maternal
mortality by 75% between 1990–2015, and achieving universal access to reproduc-
tive health by the end of this period.1 Unfortunately, only ten countries achieved
this goal, with a global reduction of 29.4%, and 275,288 women dying due to
causes related to pregnancy in 2015.2

Prenatal care allows timely identification of risks in pregnancy and the preven-
tion of complications, decreasing perinatal and maternal morbidity and mortality,
newborns with low birth weight and premature births.3,4 According to the United
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Nations Children’s Fund (UNICEF), only half of women
around the world receive adequate prenatal care and most
of those come from high-income countries.5

Maternal care is a public policy priority intended to
improve pregnancy outcomes. In Colombia the Ten-Year
Public Health Plan (Plan Decenal de Salud, in Spanish)
seeks to guarantee four or more prenatal check-ups in 95%
of Colombian pregnant women in 94% of country by
2021, and to achieve admission to prenatal care before
12 weeks of gestation in 80% of pregnancies, and to
reduce maternal mortality to 150 deaths per year.6 Due to
geographic, financial, organizational, and personal bar-
riers, in Colombia not all women have timely and suffi-
cient access to prenatal check-ups,3 resulting in
inequalities in perinatal and maternal mortality.7,8

Out-of-pocket expenditure (OOP) is an important bar-
rier to access to health services, including care for preg-
nant women, especially in low- and middle-income
settings.9 Therefore, it is a relevant factor in research
aimed at improving the guarantee of sexual and reproduc-
tive rights in the population.10 In high-income countries,
the OOP health expenditures ranges between 15–25% of
total health expenditures. In developing countries it varies
between 25–60%, while in Colombia, for 2016 it was
20.1%, resulting in one of the Latin American countries
with the lowest OOP.11

Although there are several OOP estimations for prenatal
check-ups,9,12 this topic has not been widely explored in
low-and middle-income settings. We aimed to estimate
OOP health expenditures and the indirect costs related to
prenatal check-ups in pregnant women seen in a maternity
hospital in the Colombian Caribbean region.

Methods
Conceptual Framework
The economic burden of any disease is measured by three
cost domains: direct costs, indirect costs and psychosocial
costs.12 The studies of description and costs analysis esti-
mate mostly direct and indirect costs. Direct costs are
divided into direct medical costs and direct non-medical
costs. The direct medical costs put a value on the health
care resource utilization owing to the disease, at the ambu-
latory or hospitalized level,2 accounting for items like
hospital stay, drugs, consultations, and others.4 Direct non-
medical costs are costs which support the health care
process but are not directly related to it. Among these
types of cost are the OOP health expenditures triggered

by the disease, and that are assumed by the patient or their
families.5,6 Indirect costs7 are associated with productivity
losses due to illness or premature death. In an economical
sense, a person’s employment is a resource of great value
both for themselves and for society, so the illness causes
a loss of working time, temporary or permanent.6

Psychosocial costs refer to the loss of quality of life linked
with having a disease; this kind of costs are difficult to
quantify and methods to estimate them are not clearly
standardized13 (Figure 1).

Study Design
The present study is a cost analysis which describes the
economic costs (direct non-medical and indirect) of pregnant
women, with no age limits, who attended prenatal check-ups
in a maternity hospital [Empresa Social del Estado Clínica
Maternidad Rafael Calvo C. (ESE-CMRC)]. ESE-CMRC is
a public university hospital that provides high-complex
health services in gynecology-obstetrics, perinatology, and
neonatology. It is considered a mother-child reference center
in Cartagena de Indias (~1 million inhabitants) and in the
northern region of the country, because it serves approxi-
mately one out of every two births in the city. In addition, it
provides ambulatory services for women from Cartagena
and neighboring cities (municipalities). ESE-CMRC attends
mainly poor women with subsidized insurance from the
Colombian Health System. This system covers 94.6% of
the population,14 and comprises healthcare attention for the
poor population (subsidized regime), for people who work
(contributive regime), for military, teachers and others (spe-
cial regime), and for those who have willingness-to-pay for
private attention.15,16

Participants
Pregnant women from Cartagena and surrounding munici-
palities of any age who attended their prenatal check-up
were consecutively included and interviewed by three
researchers (NAZ, LCR, JCG) from January 22 to
January 24 of 2018 in the ambulatory service of the ESE-
CMRC. Participants were not compensated for their parti-
cipation in the study.

Out-of-Pocket Health Expenditures and
Indirect Cost Estimation
To estimate OOP health expenditures and indirect costs
related to prenatal check-ups in pregnant women,
a facility-based survey was constructed. We inquired
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about marital status, date of birth, municipality of origin,
socioeconomic strata of housing (the socioeconomic stra-
tification system of Colombian households is based on the
physical characteristics of the dwelling and its surround-
ings, classifying households into six different categories
(Strata 1–6, corresponding the strata 6 to the best
conditions),17 affiliation to the general system of social
security in health (SGSSS, in Spanish) and level of school-
ing. The survey investigated how much pregnant women
spend on their more recent prenatal check-up, taking into
account drugs, transport, childhood services (payment to
caregivers of children), co-payments, diagnostic tests,
among others. In addition, we explored OOP expenses
related to complications associated with pregnancy. We
considered a complication as all health problems that
occur during pregnancy involving any contact with the
health system through an emergency consultation. We
inquired as to the last complication reported by the inter-
viewed women.

Loss of productivity was quantified due to the reduction
of work time associated with the prenatal check-up. For this,
we collected information from pregnant women regarding
their formal or informal work activity, income, work hours
lost during prenatal care and monetary income from the
household. For participants with employment, we inquired
about the number of work hours, losses, and costs according

to their salary level. For those who did not have a formal job,
as well as for housewives, the 2018 legal monthly minimum
wage (LMMG) was considered as the reference standard
(USD$ 264). For those who were studying, the time of
absenteeism generated by the prenatal check-up was
estimated.

Analysis
We tabulated and stored each survey in a spreadsheet using
a Microsoft Excel® template (Microsoft, Co.). We used
absolute and relative frequencies, averages, and confidence
intervals to characterize the population and estimate OOP
health expenditures and indirect costs in pregnant women.
The latter were estimated from the percentile method.
Because we performed a convenience sampling,
a bootstrapping was performed to reduce the bias within
the analysis. Bootstrapping involves a re-sampling of the
data obtained in a sample, with replacement, generating an
empirical estimate of the complete sample distribution. It
was observed that after re-sampling them, data were dis-
tributed normally (Figure 2). Item costs were described as
a proportion of the average direct medical cost, accounting
the average of the proportions of per-item costs. Costs
were reported in American dollars using the mean
exchange rate of the Central Bank of Colombia (1USD =
$2,956 Colombian pesos).18

Figure 1 Economic costs in pharmacoeconomics. Adapted by permission from Springer Nature Customer Service Centre GmbH: Springer Nature. Journal of Cancer
Survivorship Pisu M, Azuero A, McNees P, Burkhardt J, Benz R, Meneses K. The out of pocket cost of breast cancer survivors: a review. J Cancer Surviv. 2010;4:202–209.
doi:10.1007/s11764-010-0125-y, COPYRIGHT 2010.12
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A Histogram of the total out-of-pocket
B Histogram of the total out-of-pocket after 
bootstrapping (1,000 iterations)

C Quantile-quantile plot of the total out-of-
pocket

D Quantile-quantile plot of the total out-of-
pocket after bootstrapping (1,000 iterations)

Figure 2 Histogram and quantile-quantile plot of the total out-of-pocket health expenditures related to prenatal check-ups. (A) Histogram of the total out-of-pocket. (B)
Histogram of the total out-of-pocket after bootstrapping (1000 iterations). (C) Quantile-quantile plot of the total out-of-pocket. (D) Quantile-quantile plot of the total out-
of-pocket after bootstrapping (1000 iterations).
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Ethical Considerations
The present study is classified as having no risk for the
participants, according to Resolution No. 8430 of 1993 of
the Ministry of Health.19 Patients were provided with all
the research information and written informed consent was
requested. This study complied with the Declaration of
Helsinki. Electronic and physical databases were stored
only by the research team of the National Health
Observatory and were of exclusive access to the research-
ers. This study was approved by the Institutional Review
Board of Centro de Investigación para la Salud Materna,
Perinatal y de la Mujer (CIMATERNA – ESE-CMRC)
carried out on January 11, 2018.

Results
Table 1 gives a breakdown of the socioeconomic charac-
teristics of pregnant women and their households, as well
as the information related to their prenatal check-ups. In
total, 56 pregnant women were surveyed, with an average
age of 25.9 years (± 6.2). 96.4% of the respondents had
completed at least primary school studies, only 7.3% were
married. 75.5% of the houses where pregnant women lived
were stratum 1.

One-out-of-two women reported a household income
below the minimum wage. 79.1% of the women who
worked before pregnancy and of those who continue work-
ing (43 in total), reported an income <1 LMMG and 18.6%
reported an income between 1–2 LMMG. Among the
activities carried out by women before their pregnancy,
most (22, 39.3%) carried out another activity, 14 (63.6%)
of those were women who studied, and the rest were
engaged in housework (Table 1).

Regarding the household breadwinner, 32 pregnant
women (58.2%) reported their husbands/partners as head
of their households, nine (16.4%) stated that their mothers
were the breadwinners, four (7.3%) reported that their
fathers, three (5.5%) pregnant women considered them-
selves heads of their household, and seven (12.8%) of the
pregnant women reported as heads of household their
grandmothers, father-in-law, or both.

According to the number of weeks of pregnancy that
women had at the time of carrying out the survey, the
median was 32 (range: 4–40). When asking pregnant
women how many weeks of pregnancy they had when
they attended the first prenatal check-up, the most com-
mon response was the third week, with 11 women (20%).

Table 1 Socioeconomic Characteristics of Pregnant Women, Its
Household, and Data Related to Their Pregnancy Status, 2018
(n=56)

Characteristic N Percentage

Marital status
Free union 47 85.5
Single 4 7.3

Married 4 7.3

Education
Technical/Technological 22 40.0

Complete secondary 13 23.6
Incomplete secondary 8 14.5

Complete primary 6 10.9

University 4 7.3
Incomplete primary 2 3.6

Scheme of affiliation
Subsidiary (poor population) 45 83.3
Contributive 4 7.4

Non-insured poor population 3 5.6

Special 2 3.7
Pre-pregnancy work
Worked full-time 14 25.0

Worked part-time 11 19.6
Not worked 6 10.7

Occasionally worked 3 5.4

Other 22 39.3
Employed during pregnancy
No 44 78.6

Yes 12 21.4

Average people in the household (S.D.) 4.7 (± 1.8)

Household receives subsidies
No 40 76.9

Yes 12 23.1
Household income (minimum wage)
<1 27 49.1

1–2 18 32.7
>2–3 6 10.9

>3–4 3 5.5

>5 1 1.8
Self-perceived poverty
No 39 69.6

Yes 17 30.4

Pregnancy and prenatal care
characteristics

N Percentage

Current pregnancy weeks
1–18 7 12.7
19–28 13 23.6

29–35 21 38.2

36–40 14 25.5

(Continued)
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Forty (72.7%) of the respondents attended the first prenatal
check-up between week 1–10 of pregnancy. One woman
did not answer this question.

All women surveyed had OOP health expenditures
associated with the prenatal check-up in at least one cost-
item, and this expenditure ranged between $0.3-$108.7.
Transportation was item with the highest frequency of
expenses (56/56), followed by food (36/56), other
expenses (17/56), and drugs (14/56) – Table 2 -. The
mean of OOP health expenditures was $24.3 (CI95%
$18.1–31.4) for women who attended their prenatal check-
up (Table 3). The highest percentage of OOP was spent on
transportation (39.8%), followed by food supplementary
(15.4%), and drugs (13.7%) (Figure 3). The average OOP
health expenditures related to check-ups in women living
at households with an income <1 LMMG was $19.3 (CI
9.5–29.1), women in households with 1–2 LMMG had
average OOP expenses of $25.9 (95% CI 8.2–30.3), and
in those with an income of >2–3 LMMG expenses were
$48.7 (95% CI 25.2–72.2) (Figure 4).

Twenty-five women presented some complication related
to their pregnancy status. The mean OOP health expenditure

associated with a complication of pregnancy was $19.5
(CI95% $9.7–33.9), and the item that represented a greater
weight in this average was transportation to an emergency

Table 1 (Continued).

Characteristic N Percentage

Week attended the first prenatal check-
up
1–4 30 54.5
5–10 10 18.2

11–15 7 12.7

16–30 8 14.5
Number of previous pregnancies
Current 13 23.2

1 21 37.5
2 10 17.9

3 7 12.5

4 3 5.4
5 2 3.6

Pre-pregnancy co-morbidities
Yes 1 1.8
No 55 98.2

Attend prenatal check-up
Alone 31 56.4
Spouse 12 21.8

Mother 6 10.9

Sister 2 3.6
Father/mother in law 2 3.6

Daughter 1 1.8

Father 1 1.8

Table 2 Frequency of Out-of-Pocket Health Expenditures
Related to Prenatal Check-Ups and Complications, 2018

Item Prenatal Check-Up Complication

N (%) N (%)

Transportation 56 100.0 25 100.0

Bus 34 60.7 8 32.0

Taxi 16 28.6 12 48.0

Moto-taxi 8 14.3 2 8.0

Food 36 64.3 - -

Others 17 30.4 11 44.0

Drugs 14 25.0 7 28.0

Diagnostic tests 13 23.2 1 4.0

Food supplementary 13 23.2 1 4.0

Lab. Tests 4 7.1 - -

Childcare services 8 14.3 3 12.0

Co-pays 1 1.8 - -

Total 56 100.0 25 100.0

Notes: Surveys applied to pregnant women. ESE-CMRC.

Table 3 Out-of-Pocket Health Expenditures Related to Prenatal
Check-Ups and Complications, 2018

Item Prenatal Check-Up Complication

Average CI95% Average CI95%

Transportation $ 9.65 (7.19–12.48) $ 11.86 (5.91–20.64)

Food
supplementary

$ 3.73 (2.78–4.82) $ 0.22 (0.11–0.39)

Food $ 3.33 (2.48–4.30)

Drugs $ 2.47 (1.84–3.20) $ 2.92 (1.46–5.08)

Diagnostic tests $ 2.45 (1.83–3.17) $ 0.22 (0.11–0.38)

Others $ 1.31 (0.98–1.69) $ 3.40 (1.70–5.92)

Childcare
services

$ 0.61 (0.45–0.79) $ 0.83 (0.42–1.45)

Lab. Tests $ 0.65 (0.48–0.83)

Co-pays $ 0.06 (0.04–0.07)

Total $ 24.26 (18.1–31.4) $ 19.46 (9.70–
33.87)

Notes: Surveys applied to pregnant women. ESE-CMRC.
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service/hospital to address this complication (61%), followed
by others (17.5%) (Figure 3). Transportation was the itemwith
the highest frequency of expenses associated with the compli-
cations (25/25), followed by other expenses (11/25), and drugs
(7/25) – Table 2.

One woman reported an average of 4.2 hours (range 1–
12) attending the prenatal check-up. Also, their partners
spent 4.5 hours (range 1–13). These, translated in terms of
productivity losses, meant that a woman lost on average $
4.6 (CI95% $2.8–5.5) and her companion lost $4.9 (range
$2.7–6.6).

Discussion
To the best of our knowledge, this is one of the first studies
conducted in Colombia that attempts to approach the
knowledge of OOP health expenditures and indirect costs
related to the prenatal check-ups. It was found that, despite
the assurance to the SGSSS, attending a prenatal check-up

can trigger OOP expenses for pregnant women and rela-
tives of $24.3 (CI95% $18.1–31.4). In addition, productiv-
ity losses produced by the time spent attending prenatal
care ranged between $2.8–5.5.

Several thresholds to establish catastrophic health
expenditure (CHE) have been previously defined, ranging
from 10–40%.20,21 CHE can indicate not only whether
families have fallen into a catastrophic situation owing to
high health-care costs, but also the equity of health care
financing.22,23 Considering the estimated OOP health
expenditures caused by prenatal check-ups by household
income, we found that women living with <1 LMMG
spend 7% of their income in a prenatal check-up. In
women with 1–2 LMMG, this proportion was 5%, and in
those with a household income of >2–3 LMMG, this
percentage was 3%. These proportions are similar to
those estimated in the study conducted by Myint in
Myanmar.22 Our findings unfortunately show that prenatal
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Figure 3 Distribution of the out-of-pocket health expenditures related to prenatal check-up and pregnancy complications.
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care represents an important source of economic burden,
impacting poor households in Cartagena, Colombia.

According to the World Health Organization and
UNICEF, a woman must have coverage of at least four
prenatal check-ups.5 In Colombia it is recommended to per-
form the first prenatal check-up in the first trimester, ideally
before week 10.24 A prenatal check-up program with
a reduced number of appointments is not recommended
because it is associated with an increase in perinatal
mortality.24 In terms of the results of our study, most
(72.7%) pregnant women surveyed said they attended the
first prenatal check-up before week 10, as recommended in
the Guide. However, it is worrying that the rest of the
pregnant women who sought prenatal care after week 10,
especially those (14.5%) who requested it between week 16
and 30. Although prenatal care practices and organization
may vary country by country,25 it is well documented that
early participation in programs of prenatal care is generally
considered to promote favorable pregnancy outcomes.26

Cost-analyses are important tools that allow quantify-
ing the different activities that are carried out to treat or
prevent a disease.27,28 They are useful because they pro-
vide the necessary inputs to make informed decisions in
public health. Our results are very useful because they
describe from the perspective of the patients and their
families how expensive prenatal check-ups can be.

The present work has limitations. The selected women
only represent information for pregnant women belonging
to households located in socioeconomic strata 1, 2 and 3
(poor households). However, they would represent a large
proportion of the population of Cartagena, since 91% of
households belong to these three socioeconomic strata.29

In addition, about 268,000 people in the city live in pov-
erty, and almost 35,000 in extreme poverty.30 Another
limitation pertains to the convenience sampling we used.
This non-probability sampling has several constraints due
to the subjective nature in choosing the sample and thus it
is not a good representative of the population.31 However,
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Figure 4 Out-of-pocket health expenditures related to prenatal check-ups by household income level, 2018.
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we wanted to focus especially on the poor population, so
we would not have expected remarkable differences
among women seeking care at ESE-CMRC.

This study has revealed questions that become new
research areas for future work. For example, why should
some pregnant women be spending a considerable amount
of money on food supplements, laboratory tests, diagnostic
tests, and medications, when pregnant women are
a priority for the Colombian health system?

According to Amartya Sen, equity in the financing of
health systems implies generating conditions so that indi-
viduals, regardless of their socioeconomic status and per-
sonal beliefs, gain access to goods and services that allow
them to maintain their health, realize their aspirations, and
achieve a well-being compatible with the development of
the society in which they live.32,33 With this in mind, the
results of the study lead us to recommend the inclusion of
OOP as an underlying factor of public health policies
related to maternal care, particularly when it constitutes
an indicator of equity in access to health care services.
Although at the level of public health policy the care of
the pregnant woman and her prenatal check-ups are
a priority, we observed how OOP health expenditures in
certain areas constitute an important economic burden for
them and their households. Poor households seeking to
reduce the cost of attending a prenatal check-up may
adhere entirely to these types of promotion and prevention
measures.
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