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Abstract
Objective. This study estimates the costs of maternal health
services in Rosario,Argentina. Material and Methods. The
provider costs (US$ 1999) of antenatal care, a normal vaginal delivery and a caesarean section, were evaluated retrospectively in two municipal hospitals.The cost of an antenatal
visit was evaluated in two health centres and the patient
costs associated with the visit were evaluated in a hospital
and a health centre. Results. The average cost per hospital
day is $114.62. The average cost of a caesarean section
($525.57) is five times greater than that of a normal vaginal
delivery ($105.61). A normal delivery costs less at the general hospital and a c-section less at the maternity hospital.
The average cost of an antenatal visit is $31.10. The provider cost is lower at the health centre than at the hospital.
Personnel accounted for 72-94% of the total cost and drugs
and medical supplies between 4-26%. On average, an antenatal visit costs women $4.70. Direct costs are minimal compared to indirect costs of travel and waiting time.
Conclusions. These results suggest the potential for increasing the efficiency of resource use by promoting antenatal care visits at the primary level. Women could also
benefit from reduced travel and waiting time. Similar benefits could accrue to the provider by encouraging normal
delivery at general hospitals, and complicated deliveries at
specialised maternity hospitals. The English version of this
paper is available too at: http://www.insp.mx/salud/index.html

Resumen
Objetivo. En este artículo se presenta una estimación de
los costos de los servicios maternos en Rosario, Argentina.
Material y métodos. Evaluamos retrospectivamente el
costo (US$ 1999) en dos hospitales municipales, de un parto normal vaginal, y de una cesárea y de una visita prenatal.
El costo de atención prenatal fue evaluado en dos centros
de salud y los costos asumidos por las pacientes fueron
evaluados en un hospital y un centro de salud. Resultados.
El costo promedio por día-cama es de $114.62. El costo
promedio de una cesárea ($525.57) es cinco veces superior al de un parto normal vaginal ($105.61). El parto normal costó menos en el hospital general y la cesárea costó
menos en la unidad especializada de atención materna. El
costo promedio por visita prenatal es de $31.10. El costo
de prestación era más bajo en el centro de salud que en el
hospital. El personal de salud representa 72-94% del costo
total y los medicamentos y materiales médicos entre 4-26%.
En promedio, el costo total asumido por las mujeres por
cada visita prenatal asciende a $4.70. Los costos directos
son mínimos, comparados con los costos indirectos del tiempo de viaje y de espera. Conclusiones. Los resultados sugieren que la promoción de la atención prenatal en los
centros de salud podría aumentar la eficiencia del uso de
los recursos. Igualmente, las mujeres se beneficiarían
de una reducción en el tiempo de viaje y de espera. Se
podrían obtener beneficios similares apoyando la atención
del parto normal en los hospitales generales y la de los
partos complicados en unidades especializadas de atención
materna. El texto completo en inglés de este artículo también está disponible en: http://www.insp.mx/salud/index.html
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reduction in maternal mortality rates observed
T hein most
high-income countries over the last century has been associated with changes in the access of
pregnant women to skilled care during pregnancy and
childbirth and to the guaranteed provision of safe interventions assisting vaginal delivery and caesarean
section.1 However, the critical question of where these
interventions should take place and who qualifies as a
skilled attendant remains a matter of debate.2-5 Case
studies from countries that have low maternal mortality demonstrate that delivery care can be organised in
different ways: from home births with a trained nonprofessional, to basic pregnancy and delivery care in
health centres or obstetric care at a referral level with
trained professionals.2,3 There is no information to date
as to which option is more effective in reducing maternal mortality and only limited evidence as to the cost
of these alternatives.6,7
In Argentina, public hospitals provide the full range of routine outpatient and inpatient maternity services and deal with obstetric complications, while the
health centres provide outpatient antenatal care (ANC)
alone. Ninety-five percent of women deliver with trained personnel in health facilities8 and attend at least
one antenatal visit, while the recommended national
average is four antenatal visits.9 While maternal mortality rates are lower than the average for Latin America, the reduction in maternal morbidity and mortality
over recent years is seen to be inadequate.10 One explanation is the increasing demand for obstetric services which has been exceeding available supply in
the public sector, with implications for quality.10
With falling health budgets, health planners and
policy makers face the challenge of improving the
efficiency of the health service delivery system to
meet the increase in demand, without compromising
maternal health or the financial viability of the system.
To this end, information is needed on the cost of providing services at different health care levels and its
relation to resource inputs, as well as on the cost to the
people using services.11 However, in public health facilities in Argentina the focus to date has been mainly
on the evaluation of efficacy rather than efficiency of
health services11 and cost data are lacking.
Against this background, the primary aim of this
study was to examine the costs of providing antenatal
care in two health centres and two hospitals and the
costs of delivery care in the hospital setting. The specific objectives were to explore how and why costs differ at different levels of service delivery for different
interventions (antenatal versus normal delivery versus
caesarean section), to assess the efficiency of service
delivery, and to discuss the potential for achieving cost
28
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savings without hurting quality. Costs to women were
also evaluated, as they serve as a useful indicator of
the accessibility of health care in terms of distance to
travel and affordability interns of direct costs of receiving care.

Material and Methods
The study took place in Rosario City, located in the
Province of Santa Fe, Argentina. Rosario has an estimated population of 908,875.12 Maternidad Martín, a
high complexity referral hospital and Roque SáenzPeña, a general hospital, and two health centres: Las
Flores and Casiano Casas, were selected for the study
of provider costs. All costs are presented in constant
prices US$ 1999. The criteria for site selection were
that the number of hours per week allocated to antenatal visits and the number of monthly visits be representative of the district average. In Roque Sáenz-Peña
and Las Flores, a sample of women who had completed an antenatal visit was interviewed on the costs they
faced in accessing and receiving antenatal care.
The provider costs of inpatient maternity and delivery care were evaluated in the study hospitals. The
costs of outpatient antenatal care were evaluated from
the provider and patient perspectives. Data on costs
were collected between May 1999 and January 2000.
Financial and economic costs were estimated and classified according to recurrent and capital inputs. Inputs
were considered as recurrent items if used up within a
year, or capital items if lasting longer than a year. Personnel, drugs and materials (medical and non-medical), utilities and maintenance were considered as
recurrent inputs; equipment and building as capital
items. The direct out-of-pocket treatment costs to women associated with antenatal care were considered,
as well as the indirect, opportunity cost of travelling
and waiting time.
Average costs of services to the provider were estimated using a top-down approach.13 Services were
classified as directly related to maternity care or as
‘support’ or shared services,* which contribute to the
functioning, rather than the provision, of health care.
Table I presents the methods used to measure and evaluate direct and shared costs and the data obtained for
each input type and for each health facility. A direct
allocation of shared costs was conducted, using where

* For example: pharmacy, laundry, laboratory, radiology, social
work, haematology, anaestesiology, maintenance, kitchen, cleaning, general administration, security.
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Invoices per month per ward

Medical materials
and supplies

- Measured size of each ward
- Identified current cost of
construction per square metre

- Inventory of equipment in
obstetrics and neonatal
wards
- Replacement value obtained
from local medical suppliers

- Monthly equipment costs were calculated using a linear discount
factor

- Monthly cost based on current construction cost by the area,
adjusted for the life expectancy at new (linear discount rate)

- Used number of rooms as an estimate of area
- Estimated total area of health centre
- Identified current cost of construction per square metre

Total invoice for one month

- Inventory of equipment in outpatient ANC rooms and nursery
- Replacement value obtained from
local medical suppliers

Total monthly invoices for whole
facility

Total monthly cost per ward

Monthly invoices for medical materials

Allocation based on number of
rooms related to ANC

Estimated average monthly drug
cost and average cost of a typical
prescription

Apportion drug cost based on no.
of prescriptions per ward average
prescription cost

- Monthly invoices from April 1997
to March 1998
- Total number of prescriptions per
month per drug category for pregnant women
- Typical prescription for ANC based on interview with obstetricians
- Apportioned average monthly
cost on basis of proportion of visits for ANC
- Assume the use of medical materials is restricted to nurses
(60%) and obstetricians (40%)
Apportioned to ANC based on
proportion of staff working in ANC

- Approximated salaries from salary codes
- Apportioned salary according to
the proportion of time allocated
to ANC visits

Monetary Unit Valuation
Health Centre

METHODS

- Full-time equivalent salaries for
each staff member

- Staff lists
- For staff with direct contact with
pregnant women, quantified total
hours of work, number of hours
allocated to outpatient visits, and
proportion of time devoted to
ANC

Hospital

AND V ALUATION

Table I

Director of primary health care

Obstetricians; primary health care
director

- Hospital director
- Accounts (cost study)

- Director of primary health care
- Head of health centre

Direct observation in relevant departments
Local medical suppliers

Accounts (cost study)

Accounts*
Palacio Municipal
Secretariat of Public Health
Laboratory
Department of Ultrasoun

Pharmacy records

Health Centre
Head of centre; obstetrician; head
Nurse

Sources of Data
- Personnel department; obstetricians, nurse; neonatologists

Hospital

ARTÍCULO

* Cost study conducted by Chorny Adolpho (Profesor titular de Planificación de la Escuela de Salud Pública de la Fundación Oswaldo Cruz, Brasil) for the Secretary of Public Health of Rosario in Roque Sáenz Peña Hospital

Building

Capital
Equipment

Utilities

Allocation based on the surface area of each ward

Hospital records

Drugs

Non medical materials

-Staff lists
- Discussion with health care
staff

Identification & Measurement of Inputs
Health Centre
Hospital

Health care and support staff

Input
Recurrent

DATA C OLLECTION
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possible the number of units (i.e. prescriptions for pharmacy, tests for laboratory, food rations for kitchen)
attributable to the maternity ward. Alternatively, fulltime equivalent staff numbers or floor space were used
as a basis for allocation. The opportunity cost of equipment used by the maternity ward but shared with
other departments was not considered. Monthly utilisation data for each of the services were obtained from
Centro Rosarino de Estudios Perinatales (CREP) and
the Secretaría de Salud Pública.
A questionnaire to measure women’s costs was
developed and translated into Spanish. An interviewer
was recruited and trained to carry out a supervised
pilot study, before conducting facility-based exit interviews on a sample of 20 low-risk pregnant women from
the general hospital and 20 from a health centre. Interviews were carried out over a two-week period in
November 1999. The questions focused on women and
their companion’s direct costs associated with travel,
drug prescriptions or tests and the indirect, opportunity costs associated with travel, waiting and visit time.
For those women working, the opportunity cost of their
time was based on their average wage for their time
($0.03 per minute). For those women looking after children/doing housework, we valued their time and that
of their companion (if of working age) by means of the
minimum wage in Argentina.
Average, marginal* and total monthly provider
costs for each activity are presented as well as monthly service-volume ratios. Total direct and indirect and
costs borne by women and their families in accessing
outpatient antenatal care, at the health centre and hospital levels, are also presented. One-way sensitivity
analyses were conducted to test the sensitivity of the
results to changes in assumptions. Salaries were scaled up to between 1.5 to 4 times the baseline level to
reflect the differential between the public and the private sectors. The majority of the utilisation and cost
data collected relates to a one-month period that does
not capture the full extent of any inter-month/seasonal variation. Based on the findings reported elsewhere, we varied these parameters between 14% above and
below their estimated values.14,15 Finally, we conducted a threshold analysis to determine the implications
for average costs of a transfer of normal deliveries from
the maternity to the general hospital and of c-sections
from the general to the maternity hospital. Similarly
we considered the implications for average costs of a

transfer of antenatal visits from the hospital to health
centre level.

Results
Inpatient and Delivery Care: the general
versus maternity hospital
Total costs are shown in Table II where each input is
expressed as a monetary value and as a percentage of
the total. Total costs are consistently higher in the maternity compared to the general hospital. Personnel
represent between 88-90% of the total in the general
hospital and 72-94% in the maternity hospital. Drugs
represent 7-9% of the total in the general hospital and
4-26% in the maternity hospital.
The number of days of inpatient stay was 48% higher (824 versus 558 days) in the maternity compared to
general hospital; the total number of normal vaginal
deliveries was 58% higher (275 versus 174 deliveries);
and the total number of caesarean sections was 37%
higher (50 versus 36 c-sections). The ratio of caesarean
sections to normal vaginal deliveries is approximately
1:5 in both facilities.

Table II

CONTRIBUTION TO TOTAL COST BY INPUT (PERCENTAGES
OF TOTAL COST ) FOR INPATIENT AND DELIVERY CARE
Roque Sáenz-Peña

Maternidad Martín

Normal Vaginal Delivery
Staff
Drugs & Materials
Utilities
Capital
Total

11 006 (88)
854 (7)
175 (1)
454 (4)
12 489 (100)

36 396 (94)
1 687 (4)
290 (1)
279 (1)
38 651 (100)

C-Section
Staff
Drugs & Materials
Utilities
Capital
Total

19 879 (90)
1 606 (7)
172 (1)
347 (2)
22 003 (100)

16 076 (71)
5 897 (26)
174 (1)
374 (2)
22 521 (100)

Inpatient
Staff
Drugs & Materials
Utilities
Capital
Total

42 094 (88)
4 358 (9)
607 (1)
652 (1)
47 710 (100)

98 594 (82)
19 032 (16)
1 040 (1)
865 (1)
119 530 (100)

Note to table: Figures are rounded and may not add up exactly
* Including drugs and medical supplies.
30

salud pública de méxico / vol.45, no.1, enero-febrero de 2003

Costs of Maternity Services in Argentina

ARTÍCULO

Table 3 shows that average costs are higher in the
maternity hospital except for caesarean section, which
is 32% higher in the general hospital ($599 versus $453).
Indeed, the cost of inpatient stay is 72% higher and the
cost of vaginal delivery 98% higher in the maternity
compared to the general hospital ($145 versus $84 and
$140 versus $71 respectively). Ac-section costs on average 5.8 times more than a normal vaginal delivery.

ORIGINAL

Total Cost US$ 1999

25000
20000
15000
10000
5000
0
Hospital

Outpatient Antenatal Care (ANC):
Hospital versus Health Centre

Health Centre

Resource use by health facility

Staff

Total monthly costs of antenatal care are higher in the
hospitals than the health centres ($2 153 compared to
$32 117) (Figure 1). Personnel costs account for the highest proportion of total cost, 91% in the health centres
versus 73% in the hospitals. Drugs and materials contribute to 23% of total cost to the hospitals versus 6% in
the health centres. The average prescription cost is of a
similar level for each health facility ($3.09-$5.08), however, the average number of prescriptions is substantially higher in the hospital compared to the health centre
for antenatal care (401 versus 19 respectively) due to
higher utilisation rates.
The average monthly number of antenatal care
visits is almost twelve times higher in the hospitals
than the health centres (899 visits versus 74). The visit
numbers are nearly twice as high in the maternity

Drugs & Materials

Utilities & Capital

FIGURE 1. INPUT CONTRIBUTION TO TOTAL COST: OUTPATIENT ANTENATAL CARE

compared to the general hospital (1 113 versus 685 ANC
visits). Furthermore, ANC visits represent a larger
proportion of total outpatient visits in the maternity
hospital than in either of the health centres (42% versus 2% respectively).*

* This information is not available for the general hospital.

Table III

AVERAGE

AND MARGINAL COSTS OF SELECTED MATERNITY SERVICES

Roque Sáenz-Peña

Maternidad Martín

Average Hospital

ANC
AC (MC)
MC/AC (%)

24.7 (5.1)
20.6

42.7 (10.9)
25.6

33.7 (8.0)
23.8

Per hospital day
AC (MC)
MC/AC (%)

85.6 (7.8)
9.1

145.1 (23.1)
15.9

Normal Vaginal Delivery
AC (MC)
MC/AC (%)

71.8 (4.9)
6.8

607.0 (44.3)
7.3

C-section
AC (MC)
MC/AC (%)

Las Flores

(US$ 1999)*
Casiano Casas

Average Health Centre

31.1 (0.9)
2.8

26.5 (2.4)
9.2

28.8 (1.7)
6.0

115.3 (15.5)
13.4

NA‡
NA

NA
NA

NA
NA

140.6 (6.1)
4.4

106.2 (5.5)
5.2

NA
NA

NA
NA

NA
NA

455.0 (119.1)
26.2

531.0 (81.7)
15.4

NA
NA

NA
NA

NA
NA

* The official exchange rate used was: US $ 1 = 1 Peso between 1992 and 1999
‡
NA: Data not applicable
AC: average
MC: marginal costs of selected maternity services
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On average, the provision of antenatal care is more
costly at the secondary ($33.6) rather than the primary
care level ($28.75) (Table III). The highest cost per antenatal care visit, $42.51, is in the maternity hospital,
whilst the lowest cost is in the general hospital, $24.40.

The total cost to women and their companion per
visit was $4.70 (SD: 3.42): $3.31 (SD: 2.53) in the health centre and $6.08 (SD: 3.68) in the hospital. Within
the hospital, patient costs represent 20% of total cost
(patient plus provider) and 10% of the total within the
health centre.

Women’s Costs
Sensitivity Analysis
Ninety-five percent of the women travelled to the health centre by foot and the remaining 5% by bus. Fortyfive percent of the women interviewed in the hospital
travelled by bus, followed by 30% travelling by foot or
by bicycle and 15% by car. Thirty-five percent of the
women were accompanied to the health facility. Average travel costs borne by women and their companion amounted to $1.26 in the hospital (SD*: 1.32) and
only one woman faced travel costs in the health centre, hence an average cost of $0.06 (SD: 0.27). The women surveyed generally did not face any prescription
charges, drugs and tests prescribed during the visit
were provided for free. Only 3 women made purchases as a direct result of the visit, hence, for the total
sample of women the average cost of drugs / tests was
$0.87 (SD: 0.12) per visit. Total direct costs for women
and their companions was highest at the hospital: $1.25
(SD: 1.29) compared to the health centre: $0.14 (SD:
0.35).
Women travelled for an average of 25 minutes for
a return journey to the health centre (SD: 24.24) and
34.21 minutes to and from the hospital (SD: 18.34). The
length of time spent in the clinic (waiting and visit time)
varied from 68.5 minutes (SD: 47.13) in the health centre to 116.75 (SD: 74.52) in the hospital (an average of
92.63 (SD: 66.22)). The opportunity cost of time for each
women and their companion per visit amounts to $3.53
(SD: 2.46) in the health centre and $5.37 (SD: 2.64) in
the hospital.

Average costs increased significantly, by a factor of up
to 3.6, with an increase in staff salaries by a factor of 4
(Table IV). Even a two fold increase in salaries, leads
to a doubling of average costs.
Increases in the quantity of staff involved in the
provision of each service, holding service volume
constant, also had an impact on average costs. The average cost per day of inpatient stay ranged between
$48-$200, the cost of a normal vaginal delivery between $38-$204 and the cost of a caesarean section
between $288-$746. The average cost of an outpatient
ANC visit was also sensitive to variations in the quantity of staff, the average cost ranging between $15-$41
across all facilities with a variation in staff quantities
by 50% above/below the baseline value. Average costs
were insensitive to variations in the average monthly
volume of service utilisation data.

Discussion
The provider cost of maternity services in Argentina is
driven by staff salaries, which contribute to between
72-94% of total costs. Variations in staff costs between facilities can be explained by differences in the
numbers of highly skilled medical staff. The performance of deliveries by an obstetrician rather than a
midwife also accounts for the high staff costs in comparison with other country-settings. For example, in a

Table IV

SENSITIVITY

OF AVERAGE

C OSTS

OF

MATERNITY SERVICES

ANC

Baseline
Salary cost x 2
Salary cost x 3
Salary cost x 4

TO

CHANGES

Inpatient
MM

RSP

MM

LF

CC

RSP

24.7
43.0
61.3
79.5

42.7
70.2
94.7
119.3

31.1
61.0
90.8
120.7

26.5
49.2
72.0
94.7

85.6
161.1
236.6
312.1

145.1
253.6
358.5
463.4

IN

STAFF SALARY LEVELS

Normal Vaginal Delivery
RSP
MM
71.8
135.1
198.4
261.7

140.6
265.9
385.8
505.8

C-Section
RSP
MM
507.0
1155.3
1703.7
2252.1

455.0
818.9
1109.1
1399.3

Note to table: RSP: Roque Sáenz Peña; MM: Maternidad Martin; LF: Las Flores; CC: Casiano Casas
SD: standard deviation
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study of Ghana, Malawi and Uganda,8 staff represented a maximum of 39% of the total cost of maternal
health services total costs, compared to 88% for drugs
and materials.
The unit costs of inpatient and normal delivery
care were greater in the maternity compared to the
general hospitals due to higher drug costs and a greater number of medical staff, although the unit cost of
c-section was greater in the general hospital due to lower utilisation. This shows the potential for a more
efficient use of resources by promoting the referral of
complicated cases to the maternity hospital for a c-section. On average, a caesarean section costs over five
times more than a normal vaginal delivery. With one
in five women giving birth by caesarean section over
the period considered, the impact on total cost is significant. A reduction in the practise of unnecessary elective c-sections would clearly result in savings to the
provider.
The unit costs of these maternal health services in
Argentina are significantly higher than those in other
Central16 and Southern American17, 18 countries (roughly four-fold) and between 6 and 10-fold higher than
in Sub-Saharan Africa.19-22 On the contrary to the experience in other countries, in Argentina costs are generally higher in the lower level facilities, due to the
lower service volume. By encouraging antenatal care
at the primary rather than secondary level, providers
would benefit from lower average costs, although policy makers need to ensure the availability of essential
equipment, drugs and medical supplies, to ensure
women are not deterred due to a lower perceived quality of care at the primary level.
In Argentina, women do not pay for prescriptions
of drugs and/or tests resulting from ANC visits in
public facilities, the burden of the cost of service provision falling entirely on the provider. Costs and distance associated with travel to and from the health
facilities are minimal, although women were found to
pay more on average when travelling to the hospital
than the health centre. This suggests an easier accessibility of primary compared to secondary facilities, for
user and the potential for productivity gains by using
primary rather than secondary facilities for antenatal
care. Women lose considerable time travelling to
and from the health facility and attending antenatal
care, which could have been spent more productively
at work, looking after their children or doing
housework. Overall, total costs facing women for each
ANC visit represent 1-2% of average monthly income.
The ninety-five percent antenatal care coverage rate
in Argentina suggests that the burden in terms of direct cost and time do not represent a significant barrier to access.
salud pública de méxico / vol.45, no.1, enero-febrero de 2003
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Two studies which also considered direct costs to
women in africa (indirect costs and direct costs to companions were not included) in Africa, estimated costs
from $1.71-$3.06 in a hospital setting and $0.15-$0.97
in a health centre.21,22 User costs are lower in Argentina as out-of-pocket payments associated with the visit
were negligible.
Further research is required to extend the analysis
to include additional health facilities: providers in
different settings in Argentina as well as private sector facilities. An evaluation of the cost of providing a
wider range of services, including the management of
obstetrical complications is also recommended. Similarly, the sample of women interviewed in this study
was small and our results need to be tested on a larger
sample in different geographic areas.
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