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they had had an average of three antenatal care visits 
(range, 0–10); only 33% had had four or more visits, com-
pared with 79% of all pregnant women in refugee camps 
in the 10 countries (not shown). The majority (96%) of 
women who died of maternal causes had received antena-
tal care from a doctor, nurse or midwife (Table 2). Eighty-
four maternal deaths (82%) occurred after delivery or 
abortion; 46% occurred within 24 hours of delivery or 
abortion, and 69% occurred within seven days.

Sixty-eight of the deaths occurred in four refugee camps 
in Kenya. Most (96%) of the women were Somali, and the 
remainder were Ethiopian (not shown). In general, the 
demographic and pregnancy characteristics of women 
who died in Kenyan camps, including their age, number 
of pregnancies and use of antenatal care, were similar to 
those of women in the full sample. As with the full sample, 
women who died in Kenyan camps were less likely than 
all pregnant women in the camps to have had at least four 
antenatal visits (30% vs. 83%).

Most reported maternal deaths occurred at health facili-
ties. For the full sample, 83% of deaths occurred in camp 
or referral health facilities, 8% en route to a facility and 8% 
at home; in Kenya, 85% occurred in facilities, 4% en route 
to a facility and 10% at home (Table 2). For both all camps 
and Kenyan camps, the percentage of reported deaths that 
occurred at referral facilities was greater in 2009–2010 
than in 2008 (not shown).

In every country but one, the maternal mortality ratio 
in a country’s refugee camps in 2008–2010 was lower than 
the host country’s ratio in 2008 (Table 3).18 The exception 
was Bangladesh, for which the ratio among refugees fell 
within the range of uncertainty of the host population’s 
ratio. However, because maternal deaths among refugees 
were likely underreported, all of these estimates should be 
interpreted with caution. In Kenya, where maternal death 
reporting was most accurate, the refugee maternal mortal-
ity ratio was 278, compared with a ratio of 530 for the host 
population.

For the full sample, the most frequently cited direct cause 

aspects of case management and the quality of available 
emergency obstetric care services. The identified factors 
were then classified using the categories developed by 
Fawcus and colleagues.17

RESULTS

Twelve countries met the inclusion criteria. However, 
one country (Thailand) was excluded because no ma-
ternal death investigation reports could be generated 
from operational partners, and another (Yemen) was ex-
cluded because no maternal deaths were reported during 
2008–2009. In the remaining 10 countries—Bangladesh, 
Chad, Ethiopia, Kenya, Nepal, Rwanda, Sudan, Tanzania, 
Uganda and Zambia—144 women who had died from ma-
ternal causes from January 2008 through September 2010 
were identified through the UNHCR’s health information 
system and additional inquiries by the research team. Of 
these deaths, 108 (75%) were successfully investigated 
by a maternal death investigative team using the Maternal 
Death Review Report (Table 1, pages 206-207). Investiga-
tions into the remaining 36 maternal deaths could not be 
completed because staff or family members were unavail-
able to discuss the death or because family members were 
unwilling to do so.

The 108 women represented 25 refugee camps and 12 
nationalities (not shown). More than 1,161,000 refugees 
resided in the camps in 2010 (Table 1). Eight deaths (7%) 
were not reported in the health information system but 
were uncovered through the UNHCR’s proactive requests 
for updates on maternal death investigations in the field 
(not shown). Information on the timing of investigation 
was available for 104 deaths. Of these, 74% were investigat-
ed within one week of the death; the timing ranged from 
less than one week to 91 weeks (the latter death occurred 
in Rwanda in 2008, but was investigated in 2010).

The mean age of the 108 women was 27 (range, 15–41); 
11% were aged 18 or younger and 15% were 35 or older 
(Table 2, page 207). On average, women had had five prior 
pregnancies (range, 0–13). During their final pregnancy, 

TABLE 3. Number of live births and reported maternal deaths, and maternal mortality ratios, among refugees, by country, 
2008–2010; and host population maternal mortality ratios (and 95% confidence intervals), 2008

Country 2008 2009 2010

No. of live 
births

No. of 
maternal 
deaths

Refugee  
maternal  
mortality 
ratio

No. of live 
births

No. of 
maternal 
deaths

Refugee  
maternal  
mortality 
ratio

No. of live 
births

No. of  
maternal 
deaths 

Refugee  
maternal  
mortality 
ratio

Bangladesh 1,277 3 235 1,100 2 182 869 1 115
Chad 7,680 5 65 9,356 8 86 8,753 8 91
Ethiopia 2,344 2 85 2,202 3 136 2,754 0 0
Kenya 8,062 17 211 8,485 27 318 7,872 24 305
Nepal 1,699 1 59 1,744 4 229 1,146 0 0
Rwanda 862 1 116 822 0 0 969 0 0
Sudan 2,251 1 44 2,148 4 186 1,892 2 106
Tanzania 7,008 3 43 4,445 3 67 3,417 4 117
Uganda 5,148 9 175 4,097 2 49 4,700 5 106
Zambia 1,236 2 162 4,079 2 49 1,831 1 55
All 37,567 44 117 38,478 55 143 34,203 45 132

Notes: Data on host population maternal mortality ratios are from reference 1. na=not applicable.

Country 2008–2010 Host population 
maternal 
mortality ratio, 
2008

No. of live 
births

No. of 
maternal 
deaths

Refugee  
maternal  
mortality 
ratio

Bangladesh 3,246 6 185 340 (170–660)
Chad 25,789 21 81 1,200 (670–2,100)
Ethiopia 7,300 5 68 470 (270–790)
Kenya 24,419 68 278 530 (320–850)
Nepal 4,589 5 109 380 (210–650)
Rwanda 2,653 1 38 540 (320–910)
Sudan 6,291 7 111 750 (420–1,300)
Tanzania 14,870 10 67 790 (470–1,300)
Uganda 13,945 16 115 430 (270–630)
Zambia 7,146 5 70 470 (250–680)
All 110,248 144 131 na
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and 65% in 2010. The proportion involving delays in 
reaching care remained about the same between 2008 and 
2010 (19–23%), while the proportion involving delays in 
receiving care increased from 38% to 87%.

We assessed the prevalence of avoidable contributing 
factors among the 68 reported deaths in Kenya and catego-
rized these factors according to whether they were related 
to the community, the camp health facility or the referral 
health facility. The community-level factors were further 
divided into three subcategories: patient-related factors, 
traditional birth attendant–related factors and barriers to 
access to camp health facilities. Throughout the study pe-
riod, patient-related community factors and camp health 
facility factors were the most commonly mentioned avoid-
able factors (Table 5). Of the patient-related factors, delay 
in deciding to seek or accept care for symptoms was the 
most common; it was cited as a factor in 69% of deaths 
during the three-year period, although the percentage de-
clined from 70% in 2008 to 63% in 2010. At the camp 
health facility level, a diagnosis that failed to recognize the 
severity of the woman’s condition was the most frequently 
cited factor (32%). In eight cases (12%), most of which 
occurred in 2008, blood was unavailable for transfusion, 
and in four (6%) resources were inadequate or unavailable 
(in three of these cases staff were not sufficiently qualified 
or available on time, and in one there was no postopera-
tive room or equipment). At the referral facility level, in-

of death was obstetric hemorrhage (31%), followed by hy-
pertensive disorders (25%) and pregnancy-related sepsis 
(12%; Table 4). Thirty-one percent of reports listed indirect 
causes of death, in most cases nonobstetric complications. 
The three most commonly cited contributing causes of 
death were having had more than four prior pregnancies 
(41%), anemia (40%) and hypertension (29%). The direct, 
indirect and contributing causes of death in Kenyan camps 
were generally similar to those in the full sample, although 
the prevalence of hypertensive disorders (31%) was greater 
than that of obstetric hemorrhage (24%).

Delays in care were identified in 102 (94%) of the 108 
maternal death reports (not shown). Of those, 51 (50%) 
identified a single delay in women seeking, reaching or re-
ceiving care: Twenty-seven cited a delay in seeking care, one 
a delay in reaching care and 23 a delay in receiving care. 
Thirty-six reports (35% of those with delays) identified 
two types of delays, and 15 (15%) identified all three types. 
Overall, 68 reports (67%) mentioned a delay in women’s 
seeking care, either as a single delay or in combination with 
other delays; 36 reports (35%) cited a delay in reaching 
care, either alone or in combination with other delays; and 
64 reports (63%) cited a delay in women’s receiving care, 
either alone or in conjunction with other types of delays.

In Kenya, delays in care were identified in 62 (91%) of 
68 maternal death reports. Of those, 37 (60%) identified a 
single delay in seeking, reaching or receiving care: Twenty-
four (39%) had a delay in seeking care, one (2%) a delay 
in reaching care and 12 (19%) a delay in receiving care. 
Twenty reports (32%) identified two types of delays, and 
five (8%) all three types. Overall, 47 reports (76%) cited a 
delay in seeking care, either alone or in combination with 
other delays; 13 reports (21%) cited a delay in reaching 
care, either singly or with other delays; and 32 (52%) cited 
a delay in receiving care, either alone or in conjunction 
with other delays. Although delays in seeking care were 
more common than delays in reaching and receiving care, 
they accounted for a declining proportion of all cases that 
involved delays—92% of cases involving delays in 2008 

Country 2008–2010 Host population 
maternal 
mortality ratio, 
2008

No. of live 
births

No. of 
maternal 
deaths

Refugee  
maternal  
mortality 
ratio

Bangladesh 3,246 6 185 340 (170–660)
Chad 25,789 21 81 1,200 (670–2,100)
Ethiopia 7,300 5 68 470 (270–790)
Kenya 24,419 68 278 530 (320–850)
Nepal 4,589 5 109 380 (210–650)
Rwanda 2,653 1 38 540 (320–910)
Sudan 6,291 7 111 750 (420–1,300)
Tanzania 14,870 10 67 790 (470–1,300)
Uganda 13,945 16 115 430 (270–630)
Zambia 7,146 5 70 470 (250–680)
All 110,248 144 131 na

TABLE 4. Prevalence of direct, indirect and contributing  
medical causes of reported maternal deaths in refugee 
camps, by site, 2008–2010

Cause All camps Kenyan camps
(N=108) (N=68)

N % N %

Direct
Obstetric hemorrhage 33 30.6 16 23.5
Hypertensive disorders of

pregnancy 27 25.0 21 30.9
Pregnancy-related sepsis 13 12.0 9 13.2
Other obstetric complications 5 4.6 2 2.9
Unanticipated complications

of management 4 3.7 2 2.9

Indirect
Nonobstetric complications 29 26.9 20 29.4
Unknown/undetermined 5 4.6 5 7.4
Coincidental causes 0 0.0 0 0.0

Contributing 
Multigravida (>4 pregnancies) 44 40.7 25 36.8
Anemia 43 39.8 36 52.9
Hypertension 31 28.7 27 39.7
Young or old age (≤18 or ≥35) 22 20.4 10 14.7
Primipara 20 18.5 13 19.1
History of cesarean delivery 11 10.2 6 8.8
Multiple pregnancy 7 6.5 3 4.4
History of antepartum

hemorrhage 7 6.5 6 8.8
History of postpartum

hemorrhage 2 1.9 1 1.5
Diabetes 2 1.9 0 0.0
Malaria 0 0.0 1 1.5
HIV/AIDS 0 0.0 0 0.0
Other 16 14.8 10 14.7
None 9 8.3 6 8.8
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