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pregnant women
Nyasule Neke1,2* , Antonius Reifferscheid2, Barbara Buchberger2 and Jürgen Wasem2

Abstract

Background: Antenatal care (ANC) is provided for free in Tanzania in all public health facilities. Yet surveys suggested
that long distances to the facilities limit women from accessing these services. Mobile health clinics (MHC) were
introduced to address this problem; however, little is known about the client cost and time associated with utilizing
ANC at MHC and whether these costs deter women from using the provided services.

Methods: Client-exit interviews were conducted by interviewing 293 pregnant women who visited the MHC in rural
Tanzania. Two subgroups were created, one with women who travelled more than 1.5 h to the MHC, and the other
with women who travelled within 1.5 h. For each subgroup we estimated the direct cost in US$ and time in hours for
utilizing services and they hinder service utilization. The Wilcoxon–Mann–Whitney rank sum test was performed to
compare the differences between the estimated mean values in the two groups.

Result: Total direct cost per visit was: US$2.27 (SD = 0.90) for overall, US$2.29 (SD = 1.03) for those women who travelled
less than 1.5 h and US$2.53 (SD = 0.63) for those who travelled more than 1.5 h (p = 0.08). Laboratory and medicine cost
accounted for 70 and 16% of the total direct cost and were similar across the groups. Total time cost per visit (in hours)
was: 3.75 (SD = 1.83), 2.88 (SD = 1.27) for those women who travelled less than 1.5 h and 5.02 (SD = 1.81) for those who
travelled more than 1.5 h (p < 0.01). The major contributor of time cost was waiting time; 1.89 (SD = 1.29) for overall, 1.68
(SD = 1.02) for those women who travelled less than 1.5 h and 2.17 (SD = 1.57) for those who travelled more than 1.5 h
(p = 0.07). Participants reported having missed their scheduled visit due to lack of money (15%) and time (9%).

Conclusion: Women receiving nominally free ANC incur considerable time and direct cost, which may result in an
unsteady use of maternal care. Improving availability of essential medicine and supplies at health facilities, as well as
focusing on efficient utilization of community health workers may reduce these costs.

Keywords: Mobile health clinic, Antenatal care, Patient cost

Background
Inequality in physical access to ANC is still a problem in
Tanzania. Recent evidence indicates that women in
urban areas are more than twice as likely as women in
rural areas to receive ANC from a skilled health provider
[1]. Measures to address physical accessibility of health
care are being implemented, and specifically, the Tanza-
nian Ministry of Health and Social Welfare is deploying

MHC throughout the year in order to improve physical
access to essential health interventions including ANC
[2]. These MHC are reported to have increased access to
essential interventions among pregnant women residing
in hard to reach areas in the country [3, 4]. Yet, little is
known about how much it costs for women to utilize
these services at the MHC.
A body of evidence suggests that users’ costs, too, can

prevent access to maternal health interventions. Scholars
reported a range of hidden costs incurred by women
when they utilize different types of maternal health ser-
vices [5, 6]. These costs may be substantial as observed
in a study in Kenya, which suggested that informal fees
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for maternal health services accounted for 59% of total
out-of-pocket expenses paid by pregnant women [7, 8].
Additionally, there are hidden costs associated with
transport to a health facility and food costs for the preg-
nant women. These direct costs are estimated to consti-
tute at least 50% of all direct costs [5, 6]. While the cost
of using service at static health facilities can be found in
the literature, little has been documented when it comes
to the cost of utilization of service offered at the mobile
clinics. What this study adds to the existing literature is
the comparative information on costs across pregnant
women according to the travel duration to the mobile
clinics, as well as the taking into account of the time
cost of household members taking over their responsi-
bilities during their absence.
The relative cost caused by women when they utilize

ANC has significant implications for continuity of care.
ANC links the woman and her family with the formal
health system, increases the chance of using a skilled at-
tendant at birth, and contributes to good health through-
out the life cycle of the baby [9]. Therefore, if ANC is
associated with higher patient cost in terms of time or due
to out-of-pocket spending as a result of lack of medical
supplies, then this may discourage women from remaining
in care [10, 11]. To provide insight into the true cost of
health care seeking at the MHC, we set out to measure the
financial and time-related cost of health care utilization
among pregnant women receiving care at these clinics in
rural Tanzania. We assessed direct cost and time cost as-
sociated both with accessing ANC at the public owned
MHC and with using a household helper who assists them
or works on their behalf while they attend the clinic.

Material and methods
Study setting
The study was carried out in the Kisarawe district in the
coast region of Tanzania from November 2015 to June
2016. The district has a population of 101,598 out of
which 50,967 are women and 25,779 are of reproductive
age as estimated from the 2012 national population cen-
sus [12]. The district belongs to the lesser developed
parts of Tanzania and about 90% of its population lives
in rural areas on subsistence farming [13]. The district
has a total of 37 governmental dispensaries, eight private
dispensaries and four health centres (including one
non-governmental centre). The first level of care in the
region is represented by dispensaries and health centres.
MHC operates in 20 villages, which have been classified
as “remote” by using certain criteria (e.g. populations
residing more than 5 km from the health facility, or pop-
ulations residing less than 5 km from the health facility
which, however, lacks personnel and/or essential medical
equipment would fall into that category) [3, 4].

Cost methodology
We adopted a patient perspective to ascertain the cost of
health care utilization. As the main aim of this study was
the estimation of the client’s direct cost and time cost
resulting from seeking a free ANC, it was justified to con-
centrate on service users rather than on doing a household
survey. We used a convenient, non-probability sampling
technique. Our subjects were enrolled according to their
availability and accessibility. This method was selected be-
cause it is quick, inexpensive, and convenient. In our situ-
ation, the accessible population were pregnant women
attending the antenatal clinic at the mobile health clinic in
Kisarawe District. Therefore, within the study period, any
woman who seek ANC at any mobile health clinic in
Kisarawe District and who agreed to participate to the
study met the eligibility criteria and were included in this
study.
Type, amount, and extent of the cost incurred by

women were assessed by conducting key informant in-
terviews (KII) with ten pregnant women who seek ser-
vices at the mobile health clinic prior to the design of
the interview guide. The information gathered from the
KII together with information based on literature was
used to create the structured questionnaire. The struc-
tured interview questionnaire (see Additional file 1) was
administered to a total of 293 pregnant women attending
the MHC from November 2015 to June 2016. Women
signed an informed consent form (see Additional file 1),
and all interviews were done in private with only inter-
viewers and respondent being present.
The questions focused on several aspects regarding

cost and time spent: Time spent on travelling, waiting
and consultation at the MHC, cash payments for ser-
vices, travel, drugs and supply cost. Interview data on
time spent on services was compared and verified by ob-
serving waiting and consultation time at the MHC. In-
formation on travel cost was verified by comparing with
the public transport rates in the rural areas, while infor-
mation on the cost of prescribed medicines was com-
pared with the Tanzania Medical Store Department drug
cost lists. Based on recommendations from cost guide-
lines [14, 15], all cost data were collected in Tanzanian
shillings and converted to USD for the exchange rate of
the year 2016 in which 1US$ was equivalent to 2200
Tanzanian shillings [16].

Measurements of direct cost incurred
We collected data on expenditures on four broad cat-
egories: Cost of visits to the clinic, informal payments
paid to health workers, payment due to medicine and la-
boratory investigations. Expenditures associated with
clinic visits were assessed on a per-visit basis. For in-
stance, patients were asked: “Did you pay to see the
health provider today? If yes, how much did you pay?
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What means of transport did you use to come to the
clinic today? If you paid for transport, how much did you
pay today?”. We also asked questions on overnight stays
in which women were asked if they had to pay for ac-
commodation to stay the night nearby.
We also measured expenses incurred for medicine and

laboratory investigations by asking a question referring to
the visit made during the current pregnancy: “Did you re-
ceive all needed medicines and investigations?”. If the an-
swer was “no”, the follow-up question was asked whether
they have to go to the private provider and drug outlet to
buy the medicine they were prescribed or to do the inves-
tigations which they could not find at the mobile clinic. A
similar approach was taken to measure the amount of
money they have used for food by asking about the events
that happened during their visits during this pregnancy.
We also asked about the frequency of these events; al-
though and because our unit of estimation was per visit,
we did not take into account the frequency of these
payments.

Measurement of time cost
Data were also collected on the time-related cost associ-
ated with clinic visits. Data were collected on time (in
hours) spent travelling to the clinic, and time spent at
the clinic by asking questions like: “How long did it take
to travel from your home to this clinic? How long in total
does it take for you to finish all that you need here at the
clinic, from seeing the health provider and taking the
needed medication to investigations?”. Total time cost
accounted only for waiting time, consultation time and
travel time for a one-way journey. Travel cost was esti-
mated as one-way because interviews revealed that
women utilized the time and costs while travelling back
to their houses by going to the market or to attend other
social activities, hence it seems appropriate to account
only for the travel cost and time for only one way.

Time and cost as a barrier to service utilization
Patients were asked whether time and cost prevented
them from utilizing health care, using questions like: “In
the last 2 months, have you ever missed your scheduled
visit due to lack of money? If yes, how often?” and “In the
last 2 months, have you ever missed your scheduled visit
due to lack of time? If yes, how often?”. Similar questions
were asked for unscheduled visits. We constructed a di-
chotomous variable “cost as a barrier”, which took the
value of 1 if individuals reported missing either their
scheduled or unscheduled visit due to lack of money, or
0 for those who answered no. We also generated a di-
chotomous variable of “time as a barrier” which took the
value of 1 if individuals reported missing either their
scheduled or unscheduled visit because of time, or 0 for
those who answered no.

Data cleaning, data entry and statistical analysis
A double data entry was done using EpiData software
version 3.1. Data were cleaned and extracted in STATA
version 12. Data were grouped into women who trav-
elled for more than 1.5 h and the ones who travelled less
than 1.5 h to allow comparison of the mean time uti-
lized, mean cost and mean time cost between the
groups. The cut point of 1.5 h was based on recent find-
ings on a study done in Tanzania that modelled the geo-
graphic access of emergency obstetrics and neonatal
care [17]. In the study, it was observed that only 13% of
women can reach health care facilities within 2 h on foot
and almost 32% of live births were among women resid-
ing in areas where it is impossible to reach facilities
within 2 h [17]. That indicated that the World Health
Organisation(WHO) [18] optimal travel distance of 2 h
is in fact not perceived as “optimal” for the majority, es-
pecially in rural and remote settings like in Tanzania.
Based on that information and the information on the
mode of transport of our participants, 1.5 h were taken
as a compelling cut point for travel time.
The demographic summary statistics such as propor-

tions of women belonging to similar occupations, educa-
tion levels, and parity levels and their percentages were
computed. Summary statistics on cost and time such as
mean and their standard deviation were also computed and
compared by the group. The Wilcoxon–Mann–Whitney
rank sum test was performed to compare the differences be-
tween the estimated mean values in the two groups because
the data were positively skewed. A p-value of less than 0.05
was considered statistically significant. However, and be-
cause no authoritative reference for setting the significance
level exists [19–22], we also reported the real p-values and
standard deviations of our estimates. Unlike in other med-
ical research, presenting the original data in cost analysis
and their distribution is argued to give the reader a more ac-
curate understanding of the similarities and differences in
cost than focusing on p values alone [14, 15, 23, 24].

Results
Demographic and obstetric characteristics of participants
Table 1 below presents the demographic characteristics
of the participants by the distance from their household
to the point of care. The mean age of women who par-
ticipated in this interview was 25(SD = 6.66) years.
Almost 26 and 22% were primigravidae and secundigra-
vidae, respectively, with the rest of the women being
multigravida. The majority of these women were offi-
cially married (76%), while few were either cohabiting
(19%) or single (5%). A large number had no formal edu-
cation (70%) and they were working in informal sectors
like farming and livestock keeping (35%), food vending
(28%), livestock keeping alone (16%) and 7% were en-
gaged in farming only. About 11% were housewives and
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Table 1 Participants’ demographic and obstetric profiles by residence from the point of care

Total
participants =293

≤ 1.5 h travel > 1.5 h travel p
valuen = 173 observation n = 120 observations

n (%) n (%) n (%)

Marital status Cohabiting 55(18.77) 50(28.90) 5(4.17)

Married 222(75.77) 118(68.21) 104(86.67)

Single 16(5.46) 5(2.89) 11(9.17) < 0.001

Marriage type Monogamous 135(40.74) 101(64.24) 34(30.16)

Polygamous 142(51.26) 67(35.76) 75(69.84) < 0.001

Level of education No formal education 206(70.31) 97(56.07) 109(90.83)

Primary education 80(27.30) 69(39.88) 11(9.17)

Secondary education 7(2.39) 7(4.05) 0(0.00) < 0.001

Occupation Cannot work 1(0.34) 0(0.00) 1(0.83)

Farming &livestock keeping 103(35.15) 55(31.79) 48(40.00)

Farming only 21(7.17) 21(12.14) 0(0.00)

Food vendor 83(28.33) 53(30.36) 30(25.00)

Formally employed 6(2.05) 4(2.31) 2(1.67)

Housewife 31(10.58) 19(10.98) 12(10.00)

Livestock keeping only 48(16.38) 21(12.14) 27(22.50) 0.001

Religion Christian 90(30.72) 37(21.39) 53(44.17)

Muslim 143(48.81) 101(58.38) 42(35.00)

Pagan 60(20.48) 35(20.23) 25(20.83) < 0.001

Parity Zero Parity 76(25.94) 47(27.17) 29(24.17)

Para One 64(21.84) 40(23.12) 24(20.00)

Multiparitya 116(39.59) 72(41.62) 44(36.67)

Grandmultiparityb 37(12.63) 14(8.09) 23(19.17) 0.049

Timing of ANC booking First trimester 256(87.37) 143(82.66) 113(94.17)

Second trimester 37(12.63) 30(17.34) 7(5.83) 0.004

Place of first antenatal clinic Static health facility 96(32.76) 70(40.46) 26(21.67)

Mobile health clinic 197(67.24) 103(59.54) 94(78.33) 0.001

Place of delivery of the previous childc Health facility 109(43.25) 64(46.04) 45(39.82)

Home 143(56.75) 75(53.96) 68(60.18) 0.322

Mode of transport Own Bicycle 16(5.46) 5(2.89) 11(9.17)

Public Transport 5(1.71) 5(2.89) 0(0.00)

Rented Motorcycle 2(0.68) 1(0.58) 1(0.83)

Own Motorcycle 33(11.26) 22(12.72) 11(9.17)

Walking 231(78.84) 137(79.19) 94(78.33)

Others 6(2.05) 3(1.73) 3(2.50) 0.086

Household helper Friend 5(1.71) 5(2.89) 0(0.00)

Immediate family member 278(94.88) 158(91.33) 120(100.00)

Nobody 10(3.41) 10(5.78) 0(0.00) 0.004

Direct payment to household helper Yes 2(0.69) 2(1.19) 0(0.00)

No 286(99.31) 166(98.81) 120(100.00) 0.230

Direct payment for transport Yes 45(15.36) 27(15.61) 18(15.00)

No 248(84.64) 146(84.39) 102(85.00) 0.887

Note:
N denotes total number, n denotes number in the subgroup
a = 2–4 previous pregnancies; b = 5 and above previous pregnancies; c = excludes zero parity women
p value based on Pearson chi-square
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women who were not able to work due to illnesses
accounted for about 0.34% while only 2% were employed
in the formal sector.
The groups differed in terms of educational level, type

of marriage, occupation and marital status. The majority
of women residing more than 1.5 h away from the loca-
tion of the mobile health clinic were more likely to be
involved in both farming and livestock keeping, they
were in a polygamous type of marriage and had no for-
mal education. Apart from the differences observed for
the place of delivery, payment to household helpers and
actual payment for transport, other observed differences
in the client characteristics presented in Table 1 were
significant based on Chi-square p-value.

Time and cost associated with utilizing care at the mobile
health clinic
Table 2 presents the estimated time, direct cost and in-
direct cost associated with utilizing ANC at the mobile
health clinic. On average, women spent 3.75 h (SD =
1.83) for a visit, in which those who travelled more than
1.5 h spent 5.02 h (SD = 1.81) and those who travelled
less than 1.5 h were estimated to incur a time cost per
visit of 2.88 h (SD = 1.27). The overall estimated waiting,
travel and consultation times were 1.89 (SD = 1.29), 1.39
(SD = 1.00) and 0.48 (SD = 0.10) hours, respectively. The
main drivers of total time cost were waiting time and
travel time. All of these parameters differed depending
on the participant’s distance of travel from the mobile
health clinic.

Overall, total direct cost per visit was: US$2.27 (SD =
0.90) for overall, US$2.29 (SD = 1.03) for those women
who travelled less than 1.5 h to reach the mobile health
clinic and US$2.53 (SD = 0.63) for those who travelled
more than 1.5 h to the mobile health clinic (p = 0.08).
The cost incurred due to prescribed laboratory investiga-
tion was the main driver of the total cost accounting for
more than 70%. 45 women incurred the cost of transport
in the amount of US$0.34(SD = 0.88) for one-way travel.
No relevant cost for household helpers was reported be-
cause only two participants (all from the group that trav-
elled less than 1.5 h) paid their household helper and
they incurred US$0.02(SD = 0.28) per visit. 45 partici-
pants reported actual spending on transport and they
paid on average US$0.37 for one-way travel.

Time and cost as barriers to ANC utilization
As presented in Table 3 below, the majority of women in
this study indicated that neither time (91%) nor cost
(85%) is a barrier to service utilization. Out of the 26
women who reported that they had missed their sched-
uled visit due to lack of time, 58% reside within a limit
of 1.5 h travel to the point of care. On the other hand,
57% of the 44 women who reported to have missed their
scheduled visit due to cost reside more than 1.5 h travel
from the point of care. None of the women reported
missing their unscheduled emergency visit due to lack of
time, but 49 participants (17%) indicated that they had
missed their unscheduled visit once, due to lack of
money during this pregnancy. The majority of those

Table 2 Time cost, direct and indirect cost of utilizing ANC at the mobile clinic by client residence from the point of care

Total participants ≤1.5 h travel > 1.5 h travel p value

Number of observations = 293 Number of observations = 173 Number of observations = 120

Mean SD Min Max Mean SD Min Max Mean SD Min Max

I: Time spent in hours

Consultation 0.48 0.10 0.25 0.75 0.49 0.11 0.25 0.75 0.45 0.08 0.25 0.50 0.0312

Waiting time 1.89 1.29 0.05 6.00 1.68 1.02 0.05 4.50 2.17 1.57 0.83 6.00 0.0730

Travel time 1.39 1.00 0.02 4.25 0.70 0.47 0.02 1.50 2.39 0.66 1.75 4.25 < 0.001

Household helper time 4.16 2.45 4.99 10.12 2.75 1.77 0.50 8.62 6.20 1.75 3.02 10.12 < 0.001

Total time spent 3.75 1.83 0.66 8.99 2.88 1.27 0.67 6.75 5.02 1.81 2.50 8.99 < 0.001

II. Cost incurred in US$

Food cost 0.19 0.26 0.00 0.91 0.11 0.18 0.00 0.77 0.31 0.32 0.00 0.91 < 0.001

Laboratory test cost 1.69 0.82 0.00 3.40 1.71 0.91 0.00 3.40 1.69 0.68 0.00 2.72 0.7426

Medicine cost 0.39 0.23 0.00 0.59 0.41 0.21 0.00 0.68 0.36 0.26 0.00 0.59 0.7438

Travel cost (one way) 0.35 0.88 0.00 3.64 0.36 0.86 0.00 3.18 0.34 0.91 0.00 3.64 0.8511

Household helper cost 0.02 0.28 0.00 3.64 0.04 0.37 0.00 3.64 0.00 0.00 0.00 0.00 0.2381

Total cost in US$ 2.27 0.90 0.00 3.40 2.29 1.03 0.01 4.36 2.53 0.63 1.36 3.86 0.0829

Note:
p value based on Wilcoxon–Mann–Whitney rank sum test
Travel cost and household helper cost were excluded in the total cost calculations because only 2 and 45 participants, respectively, reported to directly pay for
transport and household helper
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who reported not going to the next health facility when
they felt they needed an emergency care due to cost
were those who travelled more than 1.5 h to reach the
mobile clinic.

Discussion
This study assessed the direct and indirect cost as well
as time incurred by pregnant women when they utilize
ANC at the public owned MHC. The estimated total
cost and time cost were US$2.27 and 3.75 h, respectively,
and the time cost for a household helper was 4.16 h. All
of these estimates varied according to the time that a
woman had travelled to the mobile clinic. The results
not only provided evidence that free services are not ac-
tually free due to substantial direct cost (for prescription
and laboratory), but the data also suggested that waiting
time is a large contributor to time cost. To some extent,
our results expanded on those reported previously in
Tanzania [25] by documenting direct cost and time cost
as well as time cost incurred by caretakers who help
these women during their absence when they seek health
care at the MHC.
Most mothers in Tanzania, as in other countries, are

very busy and work on average for 55.9 h a week [26].
The time that they take to access health care draws on
their time and can add to the burden that they already
have. Our study indicates that women spend on average

3.75 h when they utilize ANC. This time was largely
driven by long waiting time, which accounted for about
50% of total time spent. Our estimates are almost twice
as high as those reported in a study conducted in
Tanzania suggesting that women spend 70 min (1.17 h)
when utilizing ANC at the dispensaries in Tanzania [25].
In both studies, waiting hours contributed half of the
total time spent. Long waiting time is documented to
affect health care and treatment in crucial aspects of
care like adherence to care and treatment [27–29].
On average, women travel 1.39 h to reach the mobile

clinic. No study was identified that had estimated client
travel duration when they use services at the MHC.
Nevertheless, our estimates are higher than those re-
ported by other studies that investigated clients’ costs at
the static health clinics. A study done in the southern
part of Tanzania indicated that women travel on average
for 30 min to reach the dispensary [25]. Travel duration
is among the factors that hinder continuity in maternal
health care utilization as suggested in previous studies
exploring ways to improve uptake of childbirth services
in rural areas in Tanzania [12, 30, 31]. On the other
hand, travel costs were slightly higher among those who
travelled for 1.5 h as compared to their counterpart. This
is not surprising because most of the participants who
travelled for less than 1.5 h came to the clinic by foot.
However, these findings should be interpreted with

Table 3 Time and cost as barrier to service utilization

Travel time≤ 1.5 h Travel time > 1. 5 h p value

N = 293 n = 173 obs. n = 120 obs.

n (%) n (%) n (%)

I: Time as barrier

Scheduled visit No 267(91) 158(91.33) 109(90.83)

Yes 26(9) 15(8.67) 11(9.16) 0.883

If yes, how often Once 15(58) 4(26.67) 11(100)

Twice 7(27) 7(46.67) 0(0)

More than twice 4(15) 4(26.67) 0(0) 0.001

Unscheduled visit No 293 173(100) 120(100)

Yes 0 0 0

II: Cost as barrier

Scheduled visit No 249(85) 154(89.02) 95(79.17)

Yes 44(15) 19(10.98) 25(20.83) 0.020

If yes, how often Once 14(32) 6(31.58) 8(32.00)

Twice 19(43) 11(57.89) 8(32.00)

More than twice 11(25) 2(10.53) 9(36.00) 0.107

Unscheduled visit No 244(83) 155(89.60) 89(74.17)

Yes 49(17) 18(10.42) 31(25.83) 0.001

If yes, how often Once 22(45) 6(33.33) 16(51.61)

Twice 27(55) 12(66.67) 15(48.39) 0.215

Note: p value based on Pearson chi2 test
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caution because the estimates for travel cost came from
a very small sample size (45 participants) and that may
be not sufficient to draw plausible conclusions [32].
The extent to which time as a resource is needed for a

woman to utilize health care also includes household mem-
bers. Noted in this study was that women require help from
household members when they seek care and the time that
these relatives invest on a woman’s visitation should not be
ignored. Women rely heavily on their social networks when
they seek health care as suggested in this study. These find-
ings are supported by theories of social capital [33] and so-
cial disorganization [34, 35]. These theories provided a
framework for understanding the mechanisms through
which communities and families may influence the
utilization of health services. Studies in sub-Saharan Africa
had indicated that availability of social support might enable
pregnant women of the same community or neighbourhood
to turn to each other when they need a favor, such as a
childcare during prenatal visits [36–39]. Studies have also
recommended the need to recognize the lack of social sup-
port as among the barriers to health care [36, 40]. They also
indicated that there are trade-offs made by women before
they leave their home to seek maternal health care.
In Tanzania, ANC as part of maternal health services

is provided free of charge in all public owned health out-
lets [41]. Yet our findings suggest that financial protec-
tion from such cost is not common practice. Private
expenditure on medication and laboratory investigation
are among the main contributors to direct patient cost
accounting for US$2.08 (87% of the direct cost). The ob-
vious reason for these out-of-pocket expenditures on
drugs and investigation in this setting is the frequent
lack of drugs in public health facilities. Our findings in-
dicated in this study that almost 85 and 94% of women
reported to have missed their needed medication and in-
vestigation at the mobile health clinic due to medicines
that have run out of stock and lack of reagents, respect-
ively. Lack of medicine and reagents is a common problem
in Tanzania as reported by several studies and jeopardizes
the quality of maternal health care [10, 11, 28]. A recent
survey in Tanzania indicated that this chronic problem
does not only affect patient care and health outcomes but
also extends to affect staff morale and increases workloads
[42]. The situation is similar in other parts of sub-Saharan
Africa, in spite of efforts that are made by countries to
strengthen the provision of pharmaceuticals [43].
Although food cost did not appear to contribute

largely to the direct cost, it is worth to comment how it
varied between those respondents who travelled more
than 1.5 h to reach the mobile clinic and their counter-
parts. This was not a surprising finding since women
who have to travel for a long time would ideally incur
the cost of food. Our findings resonate similarly to those
estimated by Ngalesoni and her colleagues where they

reported significant food cost especially to those clients
who resided in rural districts like ours [44].
The current gross domestic product per capita for the

Pwani region in which the Kisarawe district is located is
US$470 [13], implying that women in this study spend on
average 0.5% of their annual income on utilizing ANC ser-
vices per visit. These estimates are lower than the health
expenditures per capita for the Tanzanian as a general
population which is 5% of the total expenditures per
capita [45]. However, for a woman to spend 0.5% of their
annual income per capita for one ANC visit is alarming.
Such a high financial burden on clients for preventive ser-
vices patients may affect their health-seeking behavior and
hence lead to low utilization of health services as reported
elsewhere [8, 46, 47].
Given the significance that time and cost have in health

care utilization, it is important to note those women who
reported non-utilization of health care due to time and
direct cost. In our study, the proportion of those who re-
ported to miss their scheduled visits due to lack of time
(9%) and cost (15%) were lower compared with the overall
estimates from the national survey which suggested that
42 and 50% of women could not access health care due to
lack of money and time [12]. This may suggest that the
mobile clinics have to some extent reduced those barriers
to accessing care for rural pregnant women. While it was
encouraging to observe that lack of time will not prevent
women from seeking care in case of emergency, it was in-
teresting to see that this was the case if they do not have
money as indicated by 16% of our participants.
Several policy implications stem from these research find-

ings. As already noted, the problem of medicine and reagents
being out of stock impedes the intention of the free service
policy in maternal health care [10, 42]. Therefore, ensuring
that this problem is addressed is essential in order to reduce
the hurdles that women have to face when they access essen-
tial health care services. Having strategies that can address
and alleviate if not reduce this problem will allow women to
receive necessary health interventions as per policy. Also,
waiting time appears to increase the time cost and might in-
fluence uptake of services as seen in other studies [8, 27, 48],
meaning policy measures like task shifting which can reduce
workload to the providers [48–50], may reduce the time that
women have to wait for the mobile health clinic. Neverthe-
less, there is a considerable danger that women will either
not use this service or that they will need to borrow money
to cover the expenses associated with health care. There can
be no dodging the need to reduce these cost, but the best
way of doing this is not obvious [7, 51]. The findings point
to the major drawbacks of either the health systems as a
whole or weakness in some of its pillars, especially the hu-
man resources and availability of essential medicines.
Our study has some limitations. First, due to the nature

of the clinic-based sampling strategy, we excluded people
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in need of ANC but without access, including those who
did not access health care because they did not get per-
mission from their spouses. In the recent demographic
survey it was found that long travel distance, cost, not
wanting to go to the clinic alone, and failure to get per-
mission from spouses to go to the clinic were among the
most important barriers to service utilization [12]. Second,
it is possible that our cross-sectional comparisons across
client groups –according to travel time – were con-
founded by unobserved factors, as in most observational
studies, unmeasured factors could influence our effect es-
timates. Third, hidden cost related to care seeking outside
the clinic was not assessed in the survey and could not be
included in the analysis. Given the higher utilization of
traditional health care in Tanzania [12], which goes hand
in hand with the utilization of non-prescribed nutritional
supplement and herbal drugs during pregnancy [52, 53].
This non-inclusion would bias the women’s’ cost down-
wards, leading to underestimation of cost. Fourth, in this
study, we have assessed the cost of health care utilization
and did not take into account whether they were able to
afford those costs. If these women or their families had to
borrow money or sell properties in order to cover for any
of the expenses, that may imply substantial household fi-
nancial burdens as suggested in previous studies [25, 28,
31]. Lastly, although we reported on just one rural district,
we noted that the study setting has many characteristics
common to other rural areas in Tanzania; however, further
research will be needed to demonstrate generalizability to
other settings.

Conclusion
The vision of free health care for all pregnant women in
Tanzania is not a reality to many. Women pay directly and
indirectly from their pocket because of a chronic situation
of insufficient supplies and drugs. The ongoing country
strategic plans that aim at addressing the problem of un-
availability of medicine and medical supplies in health fa-
cilities are promising [23, 54, 55]. Those strategies should,
however, be monitored and evaluated to ensure that even
remote facilities are benefiting from these changes.
While the country does work on designing strategies

that will allow sustainable availability of healthcare closer
to the people, it is paramount not to ignore the high time
cost incurred. Addressing limitation in the availability of
health care providers in rural settings by implementing
the task shifting policy may be plausible. The current
country strategy that advocates for the efficient use of
community health workers in the health system [56, 57] is
an opportunity that may address the shortage of health
care workers and help healthcare seekers in rural areas.
Yet caution should be taken when delegating clinical as-
signments to community health workers in order not to
jeopardize the quality of care providers.
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