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a b s t r a c t
Objective: To examine whether women with hypovolemic shock secondary to obstetric hemorrhage are
transported to referral hospitals differently depending on weeks of pregnancy in Zambia. Methods: In a retrospective study, transport type, wait time, and transit time were assessed for women with obstetric hemorrhage and
hypovolemic shock transported from 26 primary health centers to three referral hospitals during 2007–2012. A
mean arterial pressure of less than 60 mm Hg was used to indicate severe shock. Women were split into two categories on the basis of the number of weeks of pregnancy (b24 weeks vs ≥24 weeks). Results: Overall, 616
women were included. Mode of transport differed signiﬁcantly by group (P b 0.001). 414 (93.0%) of 445
women at 24 weeks of pregnancy or more were transported by ambulance versus 114 (66.7%) of 171 women
at less than 24 weeks. Among those in severe shock, 106 (93.0%) of 114 women at 24 weeks of pregnancy
or more were transported in ambulances versus 26 (52.0%) of 50 women at less than 24 weeks (P b 0.001).
Conclusion: Women at 24 weeks of pregnancy or more were given preference for ambulance transport even
when signs of shock were equivalent. Policy-makers aiming to lower maternal mortality need to address transport issues regardless of the etiology of hemorrhage or week of pregnancy.
© 2014 International Federation of Gynecology and Obstetrics. Published by Elsevier Ireland Ltd. All rights reserved.

1. Introduction
Millennium Development Goal 5 (MDG 5) aims to reduce maternal
mortality by 75% by 2015 [1], but few countries will reach that goal. Although maternal mortality is reducing, there were 273 500 maternal
deaths in 2011 [2], 99% of which were in low-resource countries [3].
Hemorrhage is the largest single cause of mortality [4], and occurs
mainly post partum secondary to uterine atony. Other etiologies include
genital lacerations, placenta previa or abruption, and abortion complications. Together, hemorrhage and unsafe abortion account for over 37%
of all maternal deaths in Africa [5]. In 2008, the East Africa region had
the highest incidence of unsafe abortion, and the second highest number of maternal deaths due to unsafe abortion worldwide [6].
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Factors associated with maternal mortality in low-income countries
include delays in recognizing complications, deciding to seek care,
reaching a referral facility, and receiving deﬁnitive care at a facility
[7,8]. Efforts to reduce maternal mortality often focus on reducing
these delays. Previous studies [9–11] have shown that African women
affected by complications of abortion, whether induced or spontaneous,
may delay seeking care. In addition to a lack of recognition of the severity of their bleeding, these women also encounter stigma that may
mean they delay seeking medical attention. In many African national
policies, abortion is illegal or marginally legal. Women may fear the
judgment of health providers and even legal sanctions if they have or
are suspected of having induced an abortion [6,9].
Several studies have documented stigmatization of postabortion
women by the general population and healthcare providers. In a study
of attitudes of Zambian nurse-midwives toward abortion [12], for
example, 50% responded that they would “feel annoyed” at a patient
presenting with symptoms of abortion. Moreover, 94% reported that
they did not support abortion for adolescent girls with unwanted
pregnancies [12].
A delay in obtaining emergency transport also contributes to maternal mortality. In low-income countries, most women deliver at home or
at a primary health center, rather than in referral hospitals where
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complications can be addressed. Women with abortion complications
may also access care at a primary health center, where they are assessed
and, if necessary, referred to higher-level facilities for blood transfusions, surgery, or other deﬁnitive care. Although postpartum hemorrhage is generally thought to be the dominant reason for referral, a
recent study in Burundi [13] found that abortion complications were
the most common reason for transfer.
Women who are referred may travel via an emergency transport
system (ambulance), or they may have to seek and pay for their own
transport. Transport is frequently cited as a barrier to receiving
facility-based care [14], and there is evidence that it also affects maternal mortality. A systematic review of qualitative studies on maternal
emergency transport [15] noted that many women reported difﬁculty
ﬁnding transport, a lack of transport options, and long waits and travel
times for all maternal complications. In Zambia, a lack of functioning,
staffed ambulances was noted as a factor contributing to maternal
deaths [16]. Additionally, a systematic review of studies examining
why women die when they reach the hospital [17] found that 12 of
the 16 studies recorded inadequate emergency transport as a factor
contributing to maternal mortality.
Emergency transport systems and community mobilization to identify local resources for transport of women who need emergent care
are critical components to reduce delays. However, they may not be
reaching all women equally. As noted above, women with abortion
complications face stigma and poor provider attitudes when seeking
care; these women possibly also face discrimination when accessing
emergency transport. During training sessions for a large multicenter
trial of an obstetric hemorrhage intervention [18], healthcare workers
from outpatient departments attended by women with abortion complications reported that they had difﬁculties accessing ambulances for
their patients. As a result, the aim of the present study was to compare
transport methods, waiting times for transport, and transit times among
women with obstetric hemorrhage at less than 24 weeks of pregnancy
and those at 24 weeks or more in Zambia.
2. Materials and methods
The present retrospective study was a secondary analysis of data
from a randomized cluster trial of the non-pneumatic anti-shock garment for obstetric hemorrhage in Zambia and Zimbabwe. The parent
study enrolled women in hypovolemic shock due to any obstetric
cause at primary health centers before transfer to referral hospitals between October 1, 2007, and May 31, 2012. Informed consent was obtained from all women in the parent study when the data were
collected; de-identiﬁed data from the parent study were used in the
present analysis. The study was approved by the institutional review
board of the University of California San Francisco (UCSF), San Francisco,
CA, USA.
For the present analysis, data on transport type (ambulance, taxi, or
private vehicle), wait time, and transit time were extracted from the
parent study for women with obstetric hemorrhage and hypovolemic
shock who were transported from 26 peri-urban primary health centers
to three referral hospitals in three districts (Kitwe, Lusaka, and Ndola)
in Zambia.
Primary health centers in Zambia have several departments including maternity and outpatient departments. Maternity departments are
open 7 days per week, 24 hours per day, and nurse-midwives conduct
deliveries. Outpatient departments are staffed by clinical ofﬁcers (in
Zambia, these are general medical providers with a 2- or 3-year diploma) and nurses, and cover a wide range of adult cases during regular
daytime operating hours. Women who are not far advanced in their
pregnancy are more likely to be seen in the outpatient department.
All study sites had a central dispatch system and access to ambulances (operated by the district) for transporting women to the referral
facility. The decision to request an ambulance is made by the healthcare
provider, who uses a radio or phone to reach the central ambulance

dispatch. Central dispatchers prioritize between patients from all primary health centers and send ambulances out to the centers. Women
who are transported in an ambulance are typically accompanied by a
nurse or nurse-midwife in the ambulance, and are monitored and receive intravenous ﬂuids while in transit. Nurses do not typically accompany women transported by taxi or private vehicle because of a lack of
return transport and concerns about safety and liability.
All women included in the study had hypovolemic shock secondary
to obstetric hemorrhage. Shock was deﬁned if at least two of the following three criteria were met on study entry at the primary health center:
pulse of at least 100 beats per minute, systolic blood pressure of 100 mm
Hg or less, or estimated blood loss of at least 500 mL. The blood loss criterion was used to assist in excluding other forms of shock as the parent
study’s focus was to use an intervention only for hypovolemic shock.
Blood pressure at study entry was used to compute mean arterial pressure (MAP), which was used as an indicator of severity of shock; a MAP
value of less than 60 mm Hg indicated severe shock.
For the present study, women were split into two categories on the
basis of the number of weeks of pregnancy (Fig. 1). For each woman, the
assignment of category was validated by cross-checking the etiology
and treatment location within the primary health center. Women
with missing information on weeks of pregnancy were categorized as
less than 24 weeks if the etiology was abortion complications and treatment location was the outpatient department.
Data extracted from the parent study included the time that shock
was identiﬁed and the patient was enrolled in the study at the primary
health center, the time that the transport was called, the time that the
transport left the primary health center for the referral hospital, and
the time that the transport arrived at the referral hospital. These data
were used to create the time variables “wait time” and “transit time.”
Wait time was deﬁned as number of minutes between the time that
the transport was called and the time that the transport left the primary
health center. Transit time was deﬁned as the number of minutes between the time that the transport left the primary health center and
the time that the patient reached the referral hospital.
Data in the parent study were collected on paper forms and entered
into OpenClinica (Akaza Research, Waltham, MA, USA), an online data
management system. Variables related to the present study aim were
extracted from the main dataset. Outliers and discrepancies were
checked against hard copies of the data collection forms to verify accuracy when necessary.
The present analysis was conducted via Stata version 11 (StataCorp,
College Station, TX, USA). Data were compared by χ2 and rank-sum
tests. P b 0.05 was considered statistically signiﬁcant.
3. Results
During the study period, 616 women with obstetric hemorrhage and
hypovolemic shock were transported from 26 primary health centers to

Fig. 1. Weeks of pregnancy, etiology and treatment location of women in the
two categories.
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Table 1
Characteristics of women with obstetric hemorrhage and hypovolemic shock.a
Characteristic

Age, y
Median gravida
MAP b60 mm Hg
Weeks of pregnancy
District
Lusaka
Kitwe
Ndola

Table 3
Proportion of women transported by ambulance, stratiﬁed by site.a

Gestational age
b24 weeks
(n = 171)

≥24 weeks
(n = 445)

27.9 ± 6.0
3
50 (29.2)
13.3 ± 4.8

26.89 ± 6.1
3
114 (25.6)
36.4 ± 2.3

120 (70.2)
23 (13.5)
28 (16.4)

185 (41.6)
154 (34.6)
106 (23.8)

Abbreviation: MAP, mean arterial pressure.
a
Values are given as mean ± SD or number (percentage) unless stated otherwise.

three referral hospitals. 171 women were at less than 24 weeks of pregnancy at time of study entry, and 445 at 24 weeks or more. Table 1 summarizes the characteristics of the women in each group. The groups
were similar in terms of gravidity, age, and proportion of women who
entered the study in severe shock (Table 1). There were some differences among the sites in the representation of the two groups: the number of women at less than 24 weeks was highest in Lusaka (Table 1).
Mode of transport differed signiﬁcantly between groups (P b 0.001).
Overall, the proportion of women at less than 24 weeks who were
transported by ambulance was much lower than that of women at
24 weeks or more (Table 2). The proportions remained the same
regardless of which department the women attended (data not
shown). Much higher proportions of women at less than 24 weeks of
pregnancy were transported by taxi or private vehicle (Table 2). In addition, 2 (1.2%) women at less than 24 weeks used transport other
than an ambulance, taxi, or private vehicle compared with no women
at 24 weeks or more (Table 2).
The mode of transport also differed signiﬁcantly among women in
severe shock (P b 0.001) (Table 2). More women at 24 weeks of pregnancy or more were transported by ambulance (Table 2). These differences were also observed when the data were examined by site, and
were statistically signiﬁcant for all sites (Table 3).
Overall, there were no differences in wait times between the two
groups: women at less than 24 weeks of pregnancy had a median
wait time of 33 minutes (interquartile range [IQR], 15–73), whereas
those at 24 weeks or more had a wait of 36 minutes (IQR, 22–60;
P = 0.69). Among women at 24 weeks of pregnancy or more, there
was no difference in the wait time if they were transported by ambulance or by an alternative (P = 0.803), although they waited longer
for alternative transport than did women at less than 24 weeks (P =
0.004) (Table 4). Among women at less than 24 weeks, however, the
median wait time for an ambulance was longer than for alternative
transportation (P = 0.001) (Table 4). Once the ambulance departed

Table 2
Transport type by weeks of pregnancy.a
Transport
All women
Ambulance
Taxi
Private vehicle
Other
Women with MAP b60 mm Hgc
Ambulance
Alternative

b24 weeks
(n = 171)

≥24 weeks
(n = 445)
414 (93.0)
14 (3.1)
17 (3.8)
0
106 (93.0)
8 (7.0)

Abbreviation: MAP, mean arterial pressure.
a
Values are given as number (percentage) unless stated otherwise.
b
χ2 test.
c
b24 weeks: n = 50; ≥24 weeks: n = 114.

b24 weeks

≥24 weeks

P valueb

Lusaka
Kitwe
Ndola

83/120 (69.2)
17/23 (73.9)
14/28 (50.0)

170/185 (91.9)
141/154 (91.6)
103/106 (97.2)

b0.001
0.011
b0.001

a
Values are given as number of women transported by ambulance/total number of
women from each district (percentage) unless stated otherwise.
b
χ2 test.

from the clinic, transit time was very similar between the two groups:
women at less than 24 weeks had a median transit time of 40 minutes
(IQR 30-76), whereas those at 24 weeks or more had a median transit
time of 45 minutes (IQR 30-70; P = 0.973). For women at less than
24 weeks, transport by ambulance was signiﬁcantly faster than transport by an alternative (P = 0.03) (Table 4).

4. Discussion
In the present study, the two groups had similar demographic characteristics and proportions of women in severe shock, but there were
differences in transport type, indicating that something other than the
patient’s physical condition may determine ambulance use. In fact,
when only women in severe shock were considered, the differences in
transport type were greater: women at less than 24 weeks of pregnancy
were even less likely to be transported by ambulance.
Given the social stigma that women face around abortion [12,19],
one possible reason for these differences is bias against women affected
by abortion complications. A study in Gabon [20] documented that cultural attitudes toward women seeking care for abortion complications
affected providers’ attitudes and led to a longer duration between diagnosis and treatment. Other possible reasons include a lack of recognition
of the danger signs by nurses, clinical ofﬁcers, or ambulance dispatchers
because of a lack of experience or inadequate training. In addition, the
ambulance system in Lusaka was initially introduced speciﬁcally as a
maternity ambulance by a non-governmental organization; this history
may have led ambulance dispatchers to consider ambulances primarily
for maternity cases. Alternatively, health workers in the outpatient department where abortion cases are seen may have less experience
using ambulances and may be less likely to request them.
Considering the differences in wait times, women at less than
24 weeks of pregnancy actually waited shorter times if they took transport other than an ambulance to the hospital than if they waited for an
ambulance. This may be because providers are quicker to suggest the
use of a taxi or other transport to women at less than 24 weeks of pregnancy, whereas they may suggest this to women at 24 weeks or more
only if the wait time for an ambulance seems to be longer than average.
Because transit time was longer when transport other than ambulances were used, women at less than 24 weeks of pregnancy did not arrive at the hospital more quickly with alternative transport: wait time
plus transit time was equal among those who took ambulances or
other transport for these women.
Table 4
Wait times and transit times.a
Times

b0.001
26 (52.0)
24 (48.0)

District

P valueb
b0.001

114 (66.7)
39 (22.8)
16 (9.4)
2 (1.2)

3

Ambulance
Wait time, min
Transit time, min
Alternative
Wait time, min
Transit time, min
a
b

b24 weeks
(n = 135)

≥24 weeks
(n = 400)

P valueb

40 (20–80)
40 (30–76)

35 (22–60)
45 (30–70)

0.1585
0.9725

20 (5–60)
60 (40–90)

36 (20–54)
60 (40–90)

0.004
0.8070

Values are given as median (interquartile range) unless stated otherwise.
Rank-sum test.
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It is important to note that even women in mild shock would be best
served by transportation in an ambulance with a provider present.
Women in shock can receive intravenous ﬂuids during transport, and
handover at the hospital is improved when women are accompanied
by providers. Women who receive ambulance transport are likely to arrive at the referral hospital more quickly, and to be attended to more
quickly once they arrive. Although care in the ambulance in lowresource settings may not provide extra beneﬁts, the rapidity of response to someone arriving in an ambulance may be improved. This is
especially important in low-resource settings where primary health
centers do not have the capacity to provide deﬁnitive care.
In the present study, there was a high correlation between weeks of
pregnancy and whether patients were attended in the outpatient or the
maternity department (data not shown). However, among all women at
less than 24 weeks of pregnancy, the same proportion was transported
by ambulance from both the outpatient and the maternity departments
(data not shown); thus, the place of treatment did not seem to be a
major determinant of ambulance use.
The present analysis has a few limitations. The parent study was not
designed to examine the issues of transport type or time. Thus, the time
data were not validated by cross-checking or synchronizing clocks at
primary health centers and hospitals. As a result, there may be some
variability in the precision of time measurements, which is likely to be
random. In addition, although the method of transport used by a patient
to reach the hospital was known, there were no data on the decisionmaking process, which weakens our ability to determine the cause of
the differences observed. Furthermore, owing to the design of the parent study, only women with hypovolemic shock were included. The current ﬁndings may also apply to women with septic shock, who would be
equally in need of emergency transport; however, the limits of the data
do not allow us to comment on septic shock. Last, in each of the three
study sites, women at less than 24 weeks of pregnancy comprised a
smaller group than those at 24 weeks or more; this might make the results less generalizable.
However, the present study found consistent results across the three
sites, which validates provider-raised concerns about the lack of accessibility to ambulance transport for women with abortion complications
who require referral to higher-level facilities. Little research has been
done on transport patterns among women with abortion complications.
A strength of the present study was the relatively large number of cases
across three districts with similar emergency transport systems.
Overall, the ability of primary health centers in Zambia to have functioning ambulance systems that transport over 90% of women at
24 weeks or more who are in need of referral to a higher-level facility
is a laudable accomplishment, given the challenges of transport in
low-resource settings. However, the present ﬁndings reveal an inequity
in the type of transport that women affected by severe hypovolemic
shock at less than 24 weeks receive compared with those at 24 weeks
or more. Attempts to reduce maternal mortality and meet MDG 5
need to include emergency care and transport for all women with hypovolemic shock secondary to hemorrhage. Women with abortion complications should receive the same level of care as women with late
pregnancy complications. Additional preventive efforts such as family
planning and postabortion care services at primary health centers
might also improve women’s outcomes. The present ﬁndings shed
light on another aspect of maternal mortality reduction that should be
examined—namely, systematic barriers to care for women at risk of
death from abortion complications. The results suggest target areas for
action to reduce inequities in care. Attention to this inequity in access
to transport will be an important step in attaining MDG 5 and eliminating preventable maternal mortality.
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