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1Department of Epidemiology, Columbia University Mailman School of Public Health, 722 West 168th Street, 722 West

168th Street, New York, NY 10032, USA, 2USAID Maternal and Child Survival Program (MCSP)/ICF International,

Washington DC, 3Department of Health Policy and Management, Columbia University Mailman School of Public

Health, New York, USA, 4Department of Community Health and Behavioral Sciences, Makerere University School of

Public Health, Kampala, Uganda, 5The Institute of Economic and Social Research, University of Zambia, Lusaka,

Zambia and 6Robert F. Wagner Graduate School of Public Service, New York University, New York, NY, USA

*Corresponding author. Department of Epidemiology, Columbia University Mailman School of Public Health, 722W. 168th

Street, R517, New York, NY 10032, USA. E-mail: ers2113@columbia.edu

Accepted on 20 May 2015

Abstract

Transportation is an important barrier to accessing obstetric care for many pregnant and postpar-

tum women in low-resource settings, particularly in rural areas. However, little is known about how

pregnant women travel to health facilities in these settings. We conducted 1633 exit surveys with

women who had a recent facility delivery and 48 focus group discussions with women who had ei-

ther a home or a facility birth in the past year in eight districts in Uganda and Zambia. Quantitative

data were analysed using univariate statistics, and qualitative data were analysed using thematic

content analysis techniques. On average, women spent 62–68min travelling to a clinic for delivery.

Very different patterns in modes of transport were observed in the two countries: 91% of Ugandan

women employed motorized forms of transportation, while only 57% of women in Zambia did.

Motorcycle taxis were the most commonly used in Uganda, while cars, trucks and taxis were the

most commonly used mode of transportation in Zambia. Lower-income women were less likely to

use motorized modes of transportation: in Zambia, women in the poorest quintile took 94min to

travel to a health facility, compared with 34 for the wealthiest quintile; this difference between quin-

tiles was �50min in Uganda. Focus group discussions confirmed that transport is a major chal-

lenge due to a number of factors we categorized as the ‘three A’s:’ affordability, accessibility and ad-

equacy of transport options. Women reported that all of these factors had influenced their decision

not to deliver in a health facility. The two countries had markedly different patterns of transportation

for obstetric care, and modes of transport and travel times varied dramatically by wealth quintile,

which policymakers need to take into account when designing obstetric transport interventions.
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Background

Every year, �280000 women die during and immediately following

childbirth (Kassebaum et al. 2014; Say et al. 2014), 2.6 million

infants are stillborn (Bhutta et al. 2014), and 1 million newborns die

within the first week of life (Wright et al. 2014). The vast majority

of these deaths occur in developing countries, and many of them are

preventable with skilled attendance and proper equipment at the

VC The Author 2015. Published by Oxford University Press. All rights reserved. For permissions, please email: journals.permissions@oup.com 293

Health Policy and Planning, 31, 2016, 293–301

doi: 10.1093/heapol/czv057

Advance Access Publication Date: 30 June 2015

Original article

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/h
e
a
p
o
l/a

rtic
le

/3
1
/3

/2
9
3
/2

3
5
5
4
3
9
 b

y
 g

u
e
s
t o

n
 1

6
 A

u
g
u
s
t 2

0
2
2

http://www.oxfordjournals.org/


time of delivery. Many obstetric complications are unpredictable

and require not only skilled attendance, but also technologies and

surgical or transfusion capacities. Thus women’s ability to reach an

equipped health facility in a timely manner in case of emergency is

critical, for both their health and that of their newborns. Increased

coverage and quality of known interventions for comprehensive

emergency obstetric care, including Caesarean sections, magnesium

sulfate, blood transfusions, antenatal corticosteroids, antibiotics and

resuscitation equipment, along with skilled providers, could avert a

large number of these deaths (Bhutta et al. 2014).

Among women who wish to deliver in a health facility, a number

of obstacles have been identified, including cost, distance and geo-

graphic barriers to reach a facility (Moyer and Mustafa 2013;

Bohren et al. 2014). Yet some specific aspects of transport, such as a

lack of available vehicles and drivers, have been less explored. In

addition, women and their families may decide the effort is not

worthwhile if a facility delivery is not deemed necessary, or if the ac-

tual or perceived quality of care at the facility is poor (Bohren et al.

2014). There is an increased interest in including transportation-

related interventions, such as the distribution of heavily subsidized

transport vouchers, as part of efforts to reduce maternal mortality

(Bellows et al. 2013). However, the effectiveness of these

approaches will depend on current patterns and context-specific bar-

riers to care in various settings, which are not often considered.

Twenty years ago, the pivotal article ‘Too far to walk’ highlighted

the challenges faced by parturient women in reaching adequate ob-

stetric and newborn care in resource-limited settings (Thaddeus and

Maine 1994). Many studies continue to identify transport challenges

as a critical barrier to reaching obstetric care globally (Murray and

Pearson 2006; Islam and Yoshida 2009; Hussein et al. 2012; Keya

et al. 2014), highlighting a lack of transport options, financial bar-

riers, difficult geography, time needed to travel and poor ergonomics

as domains within transport that still need to be addressed (Wilson

et al. 2013). Although barriers to transport during an emergency

represent a clear delay to receipt of care (Barnes-Josiah et al. 1998),

there is insufficient research on the specifics of transport—including

the mode of transport, average time of travel, factors associated

with various means of transport and concerns about referrals—for

patients in countries with high rates of maternal and newborn

mortality.

A recent systematic analysis of qualitative studies on emergency

obstetric transportation in low- and middle-income countries identi-

fied 29 studies, most of which were based on small samples in a sin-

gle country or location; none used mixed methods (Wilson et al.

2013). A few modelled studies have estimated that travel time to

facilities has a significant impact on women’s likelihood to deliver in

a facility (Gabrysch et al. 2011; Masters et al., 2013; Hirose et al.

2015). Although it is expected that easier access to a facility would

positively impact maternal mortality, there is limited evidence.

Nonetheless, given the importance of rapidly identifying and treat-

ing obstetric complications, which frequently emerge without warn-

ing, minimizing travel time to obstetric care is an important

component of maternal mortality strategies (Global Health

Initiative 2011). Further, while there is growing evidence around the

use of transport vouchers, a strategy designed to encourage facility

deliveries (Rob et al. 2009; Van de Poel et al. 2014), there is limited

information on their affect on the choice of mode of transportation.

This study addresses several of the gaps in the literature on trans-

port in maternal care in low-resource settings. Using quantitative

and qualitative data, we describe modes of transport in four districts

in Uganda and four districts in Zambia and analyse differences by

country, wealth quintile, receipt of travel vouchers and facility level.

We also investigate the different modes of transportation utilized by

women who were referred from a lower-level health facility to a

higher-level health facility during the intra-partum period, a topic

that has received nearly no attention in the literature. We further ex-

plore what factors influence women’s choice of particular modes of

transport using focus group discussion data. We believe the findings

of this study can help inform future policies designed to improve ac-

cess to health facilities in resource-constrained settings.

Materials and methods

During 2012–13, we conducted a strategic implementation evalu-

ation of the ‘Saving Mothers, Giving Life’ (SMGL) initiative in

Zambia and Uganda, a $200 million public–private initiative to re-

duce maternal and neonatal mortality through both supply- and de-

mand-side interventions, including community mobilization,

provision of a new ambulance in each district, and the availability of

subsidized obstetric transport vouchers (Kruk et al. 2014). As part

of this evaluation, we collected cross-sectional quantitative and

qualitative data on transportation issues in the eight SMGL inter-

vention districts. All intervention districts were rural, with a primar-

ily agricultural workforce. The four Ugandan intervention districts

(Kabarole, Kamwenge, Kibaale and Kyenjojo) are located in the

country’s Western region, and are contiguous. The Zambian inter-

vention districts (Mansa, Lundazi, Nyimba and Kalomo) are dis-

persed throughout the country, with Mansa located in Luapula

province, bordering the Democratic Republic of the Congo and

Lundazi and Nyimba located in the Eastern province, sharing a bor-

der with Malawi and Mozambique. Kalomo is located in the

Key Messages

• Average travel time to reach a clinic for obstetric care was reported to be between 62 and 68min in select districts in

Uganda and Zambia

• Travel patterns were markedly different in the two countries, with more motorized transport use (including motorcycles)

in Uganda

• Intra-country disparities are great: in Zambia, women in the poorest wealth quintile took 94min to reach a facility vs

34min for the wealthiest quintile

• Deficiencies were reported by all focus groups in the affordability, accessibility and adequacy of transport options
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Southern province, bordering Zimbabwe. Districts in Uganda had be-

tween 23 and 41 primary health facilities (health posts and health

centres), and those in Zambia had between 17 and 42 primary health

facilities. All districts had at least one secondary referral facility.

According to the most recent Demographic and Health Surveys

(DHS), 57% of deliveries in Uganda were attended by a skilled birth

attendant and only 5% of births were by Caesarean section; in the

same survey, 65% of respondents reported difficulties accessing care

when needed (UBOS 2011). In Zambia, it was reported that 47% of

deliveries were attended by a skilled birth attendant and only 3% of

women received Caesarean sections; over 77% of DHS respondents in

Zambia reported difficulties accessing care when needed (ZDHS

2007). Zambia is a considerably larger country, with a generally

sparser, more heterogeneous population, which often makes transport

and coordination more difficult (Kruk et al. 2014). Yet, Zambia is a

wealthier country overall, with a gross national income of $1160USD

per capita (Atlas method) and government spending on health at $44

per person, compared with Uganda’s gross national income of

$510USD per capita (Atlas method) and government spending of $10

per person on health in current US dollars (WHO 2013). Uganda also

has a significantly larger Muslim population than Zambia, which

could influence cultural preferences around birth.

Data collection took place between November 2012 and July

2013. Before data collection began in each country, all instruments

were piloted in non-study districts. We conducted exit interviews

with postpartum women directly following their discharge from

facilities. We sampled at both Basic (BEmONC) and Comprehensive

Emergency Obstetric and Neonatal Care (CEmONC) facilities.

BEmONCs were defined as those that could handle routine care and

common complications with antibiotics, anticonvulsants, uteroton-

ics and neonatal resuscitation. CEmONC facilities were those that

could additionally provide Caesarean sections and blood transfu-

sions. We held 48 focus groups in each country: half with women

who delivered at home, and half with women who had delivered in

facilities, all within the preceding year.

Women aged 15–49 were eligible for facility exit interviews if

they had delivered in the previous week and had been discharged

from the health facility. Exit interviews included questions about re-

spondents’ demographics, health history, past experiences with the

health system, mode of travel to the health facility, utilization of

various incentives and satisfaction with care. Exit interviews were

conducted in local languages (Runyoro/Rutooro and Runyankole/

Rukiga in Uganda, and Nyanja, Chitonga, and Bemba in Zambia).

Multilingual research assistants collected data on Galaxy Nexus tab-

lets using SurveyCTO software. Data collectors stationed at study

facilities invited women to participate in exit interviews immediately

after their discharge. If women were eligible and consented to par-

ticipate, they were interviewed in a private, shaded area separated

from the main facility buildings, health workers, and other patients.

All respondents completed an informed consent process prior to par-

ticipation. Women were given a ‘chitenge’ (local fabric) or large bar

of soap as a token of appreciation. A total of 1633 women com-

pleted the surveys.

Data were collected and transformed into CSV files using

SurveyCTO and then imported into STATA (version 12.0,

StataCorp LP, College Station, TX, USA) for cleaning and analysis.

Univariate statistics were calculated for all variables. Women were

asked to rate their health on a five-part Likert scale, which was then

transformed into a binary outcome grouping the top two categories

(‘very good’ and ‘good’) and the bottom three categories together

(‘moderate,’ ‘bad’ and ‘very bad’). Women’s literacy was assessed by

asking them to rate their facility with reading and writing on a

three-part Likert scale. Two binary outcomes were constructed to

assess literacy: ‘fully literate’ vs not for women who declared them-

selves able to both read and write ‘easily’, and ‘fully illiterate’ vs not

for women who said they could read and write ‘not at all’. We used

principal components analysis of 52 questions pertaining to wom-

en’s household assets to construct a relative wealth index within

each country. Women were grouped into wealth quintiles based on

their index scores, and the wealthiest 20% was compared with the

poorest 20%. Women were asked to identify all modes of transport

they had used to reach their health facility. Their responses were

used to create a variable identifying the most ‘advanced’ mode of

transport used during their journey; i.e. a woman who had walked

part of the way and then taken a motorcycle taxi for the rest of the

trip was considered a motorcycle user, rather than a walker. A bin-

ary variable was constructed that counted all women who used a

motorcycle taxi, ambulance, car, truck, public transport or taxi dur-

ing their journey to a facility as having used motorized transport.

For comparisons of categorical variables (such as mode of transport)

across countries, wealth quintiles, facility level, and delivery status,

P-values were calculated using logistic bivariate regression, cluster-

ing on facility, treating each category as a binary outcome. For con-

tinuous variables, P-values were calculated using OLS (ordinary

least squares) regression, clustering on facility.

Women were eligible to participate in focus groups if they had

delivered in the previous year and lived in the project catchment

areas. Recently delivered women were recruited by local village

health workers and community leaders. Participants were stratified

by those living within town boundaries and those living outside of

town boundaries (who were generally considered to be further away

from the town centre in less accessible areas). Focus groups were

held in private locations and lasted between 45min and 1.5 h. The

focus groups were semi-structured, were conducted in local lan-

guages by trained facilitators, using a field guide, and individual

women completed an informed consent process prior to participa-

tion in focus groups. Participants were asked about their decision-

making processes, utilization of vouchers and delivery experiences.

If all participants individually consented, the focus group discussion

was audio recorded. Participants were provided lunch and compen-

sated for transport to the venue. Data from focus group discussions

were coded in NVivo (QSR, Australia) and analysed using thematic

content analysis (Creswell 2012). Emergent themes were the afford-

ability of transport, accessibility of transport and adequacy of

transport.

In three districts in Uganda, non-governmental organizations

provided transport vouchers to pregnant women in their second and

third trimesters at a highly subsidized cost. The vouchers could be

used to hire a motorcycle taxi for travel to antenatal care visits, a fa-

cility for delivery and a clinic for a postnatal care visit. Vouchers

were not available in Zambia, but other efforts were untaken to im-

prove ambulance networks. In both countries, ambulances were

used to transport women from lower-level clinics to higher-level

care, at no cost to the patient, but were not available to transport

women from home to the clinics.

This study was reviewed and approved by the Columbia

University Institutional Review Board, the Higher Degrees Research

and Ethics Committee at the Makerere University School of Public

Health, College of Health Sciences in Uganda the Uganda National

Council of Science and Technology, and the ERES Converge

Research Ethics Committee in Zambia and the Ministry of Health in

Zambia.

Health Policy and Planning, 2016, Vol. 31, No. 3 295

D
o
w

n
lo

a
d
e
d
 fro

m
 h

ttp
s
://a

c
a
d
e
m

ic
.o

u
p
.c

o
m

/h
e
a
p
o
l/a

rtic
le

/3
1
/3

/2
9
3
/2

3
5
5
4
3
9
 b

y
 g

u
e
s
t o

n
 1

6
 A

u
g
u
s
t 2

0
2
2



Results

Quantitative findings

As shown in Table 1, women who completed the exit survey in

Uganda and Zambia were largely comparable; however, there were

some important differences between the two samples. Of note, more

Zambian women rated their overall health more highly (77.7 vs

54.2%) and fewer reported experiencing an obstetric complication

(51.5 vs 66.5%). Most Zambian women reported staying in the fa-

cility for <1day after childbirth (51.7%), while the plurality of

Ugandan women reported staying for 1–2 days (39.2%); similar

numbers of women stayed in the facility beyond 3 days in both

countries. Mean reported travel time was 63min in Uganda and

68min in Zambia. In Uganda, where vouchers were made available

in three of the four districts, 14.4% of all respondents reported hav-

ing used a voucher.

Mode and travel time to health facilities

As shown in Table 2, motorcycle taxis were the most commonly

used mode of transportation in Uganda (63.4% of survey respond-

ents) for both the poorest and wealthiest women in the sample. In

Zambia, there was more variation in the modes of transportation

used, with 16.3% of women using a taxi, 16.9% of women travel-

ling by car or truck and 30.4% of women walking or using a

stretcher. Overall use of motorized forms of transportation was very

high in Uganda (91.1%), but substantially lower in Zambia

(57.5%). Interestingly, only 5.7% of women in Zambia travelled to

the clinic via motorcycle taxi, the most common mode of transporta-

tion in Uganda, suggesting distinctly different patterns of use of

motorcycle taxis between the two countries.

There were also differences between women in low- and high-

wealth quintiles. In Uganda, women in the wealthiest quintile were

significantly more likely to travel by car or truck than their poorer

counterparts (18.4 vs 4.0%, respectively), who were more likely to

travel by ambulance (22.5 vs 7.9%). The difference between modes of

transport between wealth quintiles in Zambia was more pronounced

than in Uganda: 62.7% of women in the poorest quintile in Zambia

reported travelling via non-motorized transport, compared with only

23.8% of women in the wealthiest quintile. In Uganda, there was no

significant difference in the use of motorized transport across wealth

quintiles. Different patterns of modes of transportation between the

poor and the wealthy translated into markedly different mean travel

times between the wealth quintiles. In Uganda, poorer women took

more than 50 additional minutes to reach the health facility than

wealthier women. In Zambia, this difference translated into nearly an

additional hour of travel time for poorer women.

In Zambia, but not in Uganda, the difference in use of motorized

vs non-motorized vehicles was statistically significant between

women who delivered at basic (BEmONC) vs comprehensive

(CEmONC) emergency obstetric and neonatal care facilities. In

Uganda, differences were significant between women who delivered

in BEmONC vs CEmONC facilities across all modes of transport

except for ambulances, bicycles and walking. Women who delivered

at BEmONC facilities in Uganda were more likely to travel by

motorcycle taxi (76.7 vs 56.0%, respectively); women who delivered

at CEmONC facilities were more likely to travel by car/truck (10.0

vs 1.8%) or taxi (7.7 vs 0.7%). In Zambia, women who delivered at

BEmONC facilities were far more likely to travel by foot (47.6 vs

16.2%). Overall, women who delivered at CEmONC facilities were

significantly more likely to use motorized transport.

Table 1. Descriptive statistics for facility exit interview respondents

Uganda (n¼ 790) Zambia (n¼ 843)

Women’s characteristics n (%) n (%) P-value

Demographics

Age, mean (SD) 24.6 (6.0) 25.1 (6.7) 0.34

Married or cohabiting 635 (80.7) 739 (87.7) 0.02

Farmer/homemaker 618 (79.7) 565 (68.0) 0.05

Woman is head of household 36 (4.6) 16 (1.9) 0.01

Self-rated health (Rate ‘very good’ or ‘good’) 428 (54.2) 654 (77.7) <0.01

Literacy

Reads and writes easily 326 (41.3) 353 (41.9) 0.89

Does not read or write at all 150 (19.0) 248 (29.4) <0.01

Religion

Christian 748 (94.9) 837 (99.3) <0.01

Muslim 39 (5.0) 3 (0.4) <0.01

Traditional/Other 1 (0.1) 3 (0.4) 0.36

Delivery experiences for facility exit interview respondents

Parity

1 birth 239 (30.3) 274 (32.6) 0.52

2–3 births 258 (32.7) 282 (33.5) 0.77

4þ births 293 (37.1) 285 (33.9) 0.31

Days spent in facility after delivery

<1 day 259 (32.8) 434 (51.7) <0.01

1–2 days 309 (39.2) 190 (22.6) <0.01

3–5 days 114 (14.5) 95 (11.3) 0.29

>5 days 107 (13.6) 121 (14.4) 0.85

Referred from another facility 170 (21.9) 171 (20.5) 0.81

Used voucher to reach facility 113 (14.4) n/a n/a

Experienced complications 781 (66.5) 835 (51.5) <0.01

Travel time (min), mean (SD) 62.46 (62.7) 68.39 (79.3) 0.49
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Travel times varied considerably across the various modes of

transportation. In Uganda, women reported taking between 37min

(bicycles) and 123min (public transportation) to arrive at the facil-

ity, and in Zambia the travel times ranged from 43min (taxis) to

108min (public transportation). Not including the small number of

women that rode bicycles to their health facility in Uganda, in both

countries the mode of transportation with the shortest reported

travel time appears to be the most commonly used.

Mode of travel for inter-facility referral

We also investigated the different modes of transportation utilized

by women who were referred from a lower-level health facility to a

higher-level facility during the intra-partum period. As shown in

Table 3, in both countries, nearly all women who were referred

from a clinic to a higher-level facility traveled by motorized trans-

port (99.4% in Uganda and 88.3% in Zambia); ambulances were

the most commonly used mode of transportation for referrals in

both countries. In Uganda, the primary modes of transportation for

referrals were ambulances (51.8%) and motorcycle taxis (27.0%).

In Zambia referrals were transported mainly in ambulances

(50.9%), cars/trucks (16.4%) and taxis (9.9%).

Qualitative findings

Focus group data largely confirmed that transport posed a critical

challenge to women in both countries. We categorized responses

into ‘three A’s’: the affordability, accessibility and adequacy of

transport.

Affordability of transport

In Zambia, women in all focus groups reported that a lack of afford-

ability of transport was a major barrier to facility delivery. This

challenge held true for women in all focus groups, regardless of their

distance from the health facility. Many women discussed their desire

to deliver at a facility, but identified the lack of resources to arrange

a taxi, combined with the far distances to clinics, as prohibitive bar-

riers. Although women in many of the home delivery focus groups

expressed a desire to deliver in facilities, they faced financial chal-

lenges with regard to transport, which resulted in home deliveries.

I did not deliver at home deliberately . . . and also they [commu-

nity health workers] talk too much, they think we deliver at

home willingly but it’s because of lack of money for transport.

Like me, where I live is about two hours’ walk (FGD Zambia,

Nyimba, home delivery).

Table 2.Mode of travel to health facility and travel times, by wealth and facility level

Uganda (n¼ 789)

Mode

of travel

Minutes

to facility

Wealth quintile Facility level

Poorest

quintile

(n¼ 151)

Wealthiest

quintile

(n¼ 152)

BEmONC

(n¼ 279)

CEmONC

(n¼ 509)

n (%) mean (SD) n (%) n (%) P-value n (%) n (%) P-value

Motorcycle taxi 500 (63.4) 52.62 (47.3) 86 (57.0) 85 (55.9) 0.90 214 (76.7) 285 (56.0) 0.02

Walked or stretcher 65 (8.2) 60.68 (53.7) 16 (10.6) 15 (9.9) 0.90 33 (11.8) 32 (6.3) 0.22

Ambulance 103 (13.1) 98.56 (100.9) 34 (22.5) 12 (7.9) <0.01 22 (7.9) 81 (15.9) 0.34

Car/truck 56 (7.1) 62.27 (58.6) 6 (4.0) 28 (18.4) <0.01 5 (1.8) 51 (10.0) <0.01

Public transport 19 (2.4) 123.42 (89.9) 6 (4.0) 1 (0.7) 0.15 1 (0.4) 18 (3.5) 0.02

Taxi 41 (5.2) 71.49 (67.5) 3 (2.0) 11 (7.2) 0.11 2 (0.7) 39 (7.7) <0.01

Bicycle 5 (0.6) 37.00 (21.7) 0 (0.0) 0 (0.0) 2 (0.7) 3 (0.6) 0.83

Total motorized 719 (91.1) 62.80 (63.7) 135 (89.4) 137 (90.1) 0.90 244 (87.5) 474 (93.1) 0.25

Total non-motorized 70 (8.9) 58.99 (52.4) 16 (10.6) 15 (9.9) 35 (12.5) 35 (6.9)

Time to facility

(min), mean (SD)

62.46 (62.7) 86.70 (81.3) 36.26 (34.4) <0.01 59.17 (52.2) 64.27 (67.8) 0.55

Zambia (n¼ 840)

Mode

of travel

Minutes

to facility

Wealth quintile Facility level

Poorest

quintile

(n¼ 166)

Wealthiest

quintile

(n¼ 164)

BEmONC

(n¼ 374)

CEmONC

(n¼ 462)

n (%) mean (SD) n (%) n (%) P-value n (%) n (%) P-value

Motorcycle taxi 48 (5.7) 49.40 (39.8) 9 (5.4) 10 (6.1) 0.76 7 (1.8) 41 (8.9) 0.07

Walked or stretcher 255 (30.4) 73.20 (88.7) 71 (42.8) 31 (18.9) <0.01 178 (47.6) 75 (16.2) <0.01

Ambulance 92 (11.0) 63.21 (45.9) 19 (11.5) 8 (4.9) 0.07 5 (1.3) 87 (18.8) <0.01

Car/truck 142 (16.9) 74.24 (86.4) 19 (11.5) 42 (25.6) 0.03 55 (14.7) 87 (18.8) 0.57

Public transport 64 (7.6) 107.83 (103.4) 8 (4.8) 8 (4.9) 0.98 30 (8.0) 34 (7.4) 0.88

Taxi 137 (16.3) 43.27 (65.6) 7 (4.2) 57 (34.8) <0.01 44 (11.8) 93 (20.1) 0.19

Bicycle 102 (12.1) 70.75 (66.9) 33 (19.9) 8 (4.9) 0.01 55 (14.7) 45 (9.7) 0.37

Total motorized 483 (57.5) 65.45 (76.4) 62 (37.4) 125 (76.2) <0.01 141 (37.7) 342 (74.0) 0.02

Total non-motorized 357 (42.5) 72.51 (83.0) 104 (62.7) 39 (23.8) 233 (62.3) 120 (26.0)

Time to facility

(min), mean (SD)

68.39 (79.3) 94.42 (92.3) 34.44 (37.5) <0.01 66.79 (78.3) 69.81 (80.4) 0.83
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Women’s autonomy and reliance on others played a role in barriers

to adequate transportation in Zambia. Financial reliance on one’s

husband or partner created challenges in accessing care, as the re-

sponsibility of saving transport money was considered the role of

the husband or partner.

The problem is that most husbands do not prepare transport

money for their wives to go to the clinic when they are in labor

(FGD Zambia, Kalomo, facility delivery).

In Uganda, women’s enthusiasm for vouchers came mainly as a re-

sult of the financial relief from the cost required to send a woman to

a facility, as well as their sense that the intervention was providing

for them.

People see that the program is helping them because those days

you used to go to [the private hospital] and pay a lot of money

but now you do not pay a single coin so pregnant mothers are

enjoying it (FGD Uganda, Kabarole, facility delivery).

For women further from a facility, the cost was greater and often

prohibitive. Focus groups of women living closer to facilities re-

ported fewer challenges with transport, although there was still a

cost associated with using motorized transport for short distances.

Although the vouchers did not address all of the challenges, women

in some focus groups reported that they were able to deliver in a fa-

cility once the transport cost was eliminated.

Accessibility of transport

Overall, women in all focus groups reported a lack of availability of

various modes of transport, as well as a lack of ability to access cer-

tain types of transport quickly. Even with the cost of transport

reduced, these women expressed frustration at the ease of use, espe-

cially at night and in the rainy season.

When we talk about lack of transport to the clinic . . . we do not

find transport at the clinic or it is not always there, so that is the

challenge; bicycles are also few (FGD Zambia, Lundazi, home

delivery).

In one district in Uganda, women spoke of problems with terrain, es-

pecially during the rainy season, and the unsuitability of motorcycles

for pregnant women. In this group, women faced challenges in con-

vincing motorcycle drivers to pick them up at their homes when the

weather was poor and road conditions were not ideal.

For me, the motorcycle man delayed to reach in time and he was

the one responsible for transporting me to the health facility and

this made me deliver from home but I wanted to deliver from the

health facility (FGD Uganda, Kamwenge, home delivery).

For me on my day of delivery, I had my elder daughter. I gave a

phone call to the motorcycle rider but he found me when I had

already delivered. He however emphasized that we go to the

health facility and drove me there (FGD Uganda, Kyenjojo, home

delivery).

Adequacy of transport

In Zambia, where bicycle ambulances were being promoted via the

SMGL program, women in focus groups expressed the fear that

their slow speed would be insufficient to bring them to a facility in

time for the delivery. Many women with no access to motorized

transport chose to deliver at home for fear of delivering on the

road. Ugandan women also expressed worry about delivering on

the road. Although this was a greater fear for women living further

from clinics, women living closer to facilities also expressed this

worry.

Sometimes we fear to deliver our babies on the way due to the

long distance to the clinics so we end up just delivering at home

especially if your husband did not save money for booking a taxi.

During labor we suffer a lot (FGD Zambia, Mansa, facility

delivery).

Long distances, poor road infrastructure and logistical challenges

related to calling motorcycle taxis and ambulances continue to be

paramount challenges with transport to facilities. In almost all of

the focus groups, women asserted that if they were not able to secure

transport quickly, they would not go to a facility.

The reason I delivered at home is that I went to the farm and

whilst there delivery pains started. You know for me . . . by the

time I was making a call, time had gone already. That was the

reason why I gave birth at home (FGD Zambia, Mansa, home

delivery).

The reason I delivered at home is that my delivering time just

came sudden at night around 20 hours [8 pm] when it was al-

ready dark and around 23.30 hours [11:30 pm] I gave birth. So it

was very dark and so I couldn’t manage to reach the place be-

cause it’s also very far (FGD Uganda Kibaale, home delivery).

In every focus group, there were women who reported that the unex-

pected start of labor and fast progression was an impediment to a fa-

cility delivery. Transport methods that took a long time to reach the

facility or were unsafe at night, such as bicycles, were not seen as ap-

propriate and thus not utilized much.

Discussion

On average, women spent 62–68min travelling to a clinic for deliv-

ery. Different patterns in modes of transport were observed in the

Table 3.Mode of travel to health facility, by referral status

Uganda (n¼ 775) Zambia (n¼ 834)

Mode of transport Direct (n¼ 605) Referred (n¼ 170) Direct (n¼ 662) Referred (n¼ 171)

n (%) n (%) P-value n (%) n (%) P-value

Walked or stretcher 63 (10.4) 1 (0.6) <0.01 242 (36.6) 10 (5.9) <0.01

Bicycle 5 (0.8) 0 (0.0) 92 (13.9) 10 (5.9) 0.02

Car/truck 43 (7.1) 13 (7.7) 0.87 112 (16.9) 28 (16.4) 0.94

Public transport 11 (1.8) 7 (4.1) 0.13 55 (8.3) 8 (4.7) 0.06

Motorcycle taxi 444 (73.4) 46 (27.1) <0.01 36 (5.4) 11 (6.4) 0.49

Taxi 25 (4.1) 15 (8.8) 0.06 120 (18.1) 17 (9.9) 0.01

Ambulance 14 (2.3) 88 (51.8) <0.01 5 (0.8) 87 (50.9) <0.01

Total motorized 537 (88.8) 169 (99.4) <0.01 328 (49.6) 151 (88.3) <0.01

Total on-motorized 68 (11.2) 1 (0.6) 334 (50.5) 20 (11.7)
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two countries: 91% of Ugandan women employed motorized forms

of transportation, while only 57% of women in Zambia did.

Motorcycle taxis were the most commonly used in Uganda, while

cars, trucks and taxis were the most commonly used mode of trans-

portation in Zambia. Women in the lowest income quintile were less

likely to use motorized modes of transportation in both countries.

Women in the poorest quintile in Zambia took an hour more than

those in the wealthiest quintile to travel to a health facility; this

difference between quintiles was �50min in Uganda. Focus group

discussions confirmed that transport is a continuing challenge due to

a number of factors in each of the ‘three A’s:’ affordability,

accessibility, and adequacy of transport. Women reported that all of

these factors had influenced their decision not to deliver in a health

facility.

In both countries, the average travel time to a health clinic was

slightly more than an hour: 62min in Uganda and 68min in

Zambia. This finding is consistent with a range of other studies

from Nepal, Honduras, Tanzania and the Gambia, which also

showed an average of an hour travel time for a half to two-thirds of

women to reach a facility (Rosales et al. 2003; Bhusal et al. 2011;

Samson 2012; Lerberg et al. 2014). A more striking finding is

that we also observe very large differences in mean travel times be-

tween the poorest and wealthiest income groups, with

poorer women taking an additional 50–60min to travel to the clinic

than wealthier women in both countries. Because our survey did

not ask women about the distances they travelled between their

homes and the clinics, these differences might be because poorer

women simply live further away from a health clinic. However, we

also find that women in the poorest quintile were less likely to use

motorized modes of transport than their wealthier counterparts,

suggesting that it is not simply an issue of distance. Because our

focus group discussions found that women fear giving birth en route

to facilities, longer travel times might further discourage women

from seeking transport to a clinic. Longer transportation times, due

to any of the ‘three A’s’—affordability, accessibility or adequacy—

of transportation methods available to poorer women likely influ-

ences their propensity to deliver in a health facility.

The modes of travel most commonly used by women varied

markedly across countries. Overall use of motorized modes of trans-

portation was quite high in Uganda, but notably much lower in

Zambia. In Uganda, motorcycle taxis were the mode of transporta-

tion of choice for the majority of women, whereas only a small per-

centage of women used motorcycle taxis in Zambia. This is in

keeping with the relative prevalence of household motorcycle own-

ership reported by the DHS in each country: 8% of Ugandan house-

holds own a motorcycle or scooter, while only 0.5% of Zambian

households do (ZDHS 2007; UBOS 2011). This finding suggests

that existing transportation patterns should be considered in the de-

sign of policy efforts to address transportation challenges. Had

Zambia implemented a voucher program similar to that in Uganda,

which made it easier for women to use motorcycle taxis for trans-

portation, it is likely that they would not have been as useful, given

the relative rarity of motorcycle ownership in Zambia compared

with Uganda.

Our study did not ask women how much they spent on transpor-

tation, but other studies suggest that there is also great variation in

this measure within countries (Keya et al. 2014). It is notable that

>20% of women in the poorest quintile in Uganda travelled via am-

bulance. As was intended by the design of the voucher program, the

distribution of the transport vouchers disproportionately affected

poorer women, allowing access to motorized transport that may not

have been utilized otherwise. Using ambulances to transport patients

from their homes to the clinic was relatively rare in both countries,

since they are generally reserved for transporting patients between

clinics.

In both countries, women who delivered at higher-level

(CEmONC) facilities were more likely to use motorized transport,

possibly indicating the urgency of those cases. This difference was

more pronounced in Zambia. It is also possible that once the deci-

sion is made to use motorized transport, the marginal cost of travel-

ling to a higher-level facility rather than a basic care facility or clinic

(BEmONC) makes it worthwhile to go to a higher-level facility. In

both countries, women with complications were more likely to

travel by ambulance, as were women who were referred from one

facility to another, rather than self-referred from home.

Because this study was not set up to investigate the impact of

the transportation vouchers on the number of facility deliveries,

we cannot comment on the extent to which vouchers influence

modes of transportation or women’s delivery times with great

confidence. However, since the percentage of women in Uganda

that used a voucher to arrive at a health facility was relatively

low (14.4% of the Ugandan sample), it is unlikely that this ex-

plains the large differences in the patterns of modes of transpor-

tation observed in Uganda vs Zambia, or the large difference in

the rates of motorized vs non-motorized transportation observed

between these countries.

Focus group data reveal that women faced challenges across

many types of transportation, even among those who live closer to

facilities. Women reported challenges with distance, cost, difficult

terrain and a lack of available vehicles and drivers. Women were

generally willing to utilize vouchers or call for provided modes of

transport, yet they reported a number of delays with these services.

Even with vouchers, they noted challenges with roads and the diffi-

culties of travelling at night and during the rainy season.

Importantly, women worried that slow transport options would

lead to deliveries on the road. It is critical for policymakers to note

that transport systems that are too slow could lead to more deliv-

eries en route to health facilities, which was a concern of many

women in our sample, as these deliveries are potentially more dan-

gerous than home deliveries.

Our study was limited by the fact that travel time was self-re-

ported; thus, there may be recall bias and some individuals may

have included waiting time. Our study did not include information

on bypassing, i.e. women circumventing primary care facilities in

favour of higher-level clinics or hospitals (Parkhurst and Ssengooba

2009), and did not measure the travel time to a woman’s nearest fa-

cility or ask them about the distances they travelled to reach a health

facility. In addition, we only asked women ‘how’ they travelled to a

facility, rather than their ‘preferred mode’ of transportation to reach

a clinic. Our study did not include longitudinal data, and thus can-

not identify change over time as new initiatives are implemented.

Additionally, we did not collect data on birth plan intention, so we

were unable to separate women who planned home deliveries from

those who planned facility deliveries, or those who had chosen spe-

cific facilities. More research is needed on women’s travel costs, as

well as their intentions, compared with their actual use of various

transport modes.

This study has implications for policies designed to improve ma-

ternal and newborn health in isolated and resource-poor areas. It re-

veals the continuing challenges of transport for obstetric care.

Women rely on difficult modes of transport, such as motorcycle

taxis, in order to minimize the time spent travelling. Not including

the small number of women that rode bicycles to their health facility

in Uganda, in both countries the mode of transportation with the
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shortest reported travel times was the most commonly used. This

suggests that women are prioritizing modes of transportation with

shorter travel times. In one focus group a woman indicated feeling

‘shaken up’ after using a motorcycle taxi for transport. Given the

physical discomfort of riding on the back of a motorcycle while in

labour, this finding might also suggest that women are willing to

sacrifice comfort in order to save on travel time.

The fear of delivering on the road leads some women to have

home deliveries, especially when arranging transport is logistically

difficult, slow to arrive, at night or in bad weather. Thus, bicycle

ambulances and other non-motorized transport methods may not

prove to be as popular as expected. In addition, more interventions

may be needed to help women better predict delivery due dates, or

waiting homes closer to facilities could be provided where women

can stay prior to the start of labor.

Uganda and Zambia demonstrated markedly different patterns

of transportation, and inequality in modes of transport between

groups within countries, which policymakers need to take into ac-

count when designing obstetric transport interventions. The hetero-

geneity in geography, wealth and existing transport use—which

typifies the range of challenges throughout rural sub-Saharan

Africa—is essential for informing the practicality, utility and suit-

ability of programs in various regions. In the context of current pol-

icy debates, our findings suggest that targeted programs that provide

subsidized vouchers, or other methods of accessing motorized trans-

port, to those most vulnerable or in the poorest quintiles could be

beneficial. Yet there are challenges in addressing all ‘three A’s’. af-

fordability, accessibility and adequacy. Policymakers must take into

account country context and geographically specific patterns of

transport, seasonal variations and the affects on affordability, acces-

sibility and adequacy when identifying the best ways to improve ma-

ternal and newborn outcomes.
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