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tual data on the emergency obstetric care services available 
in the camps, the staff providing those services and the 
barriers to access to care. Discussions with field staff were 
held to clarify this information and provide additional 
detail when needed. Two members of the research team 
entered data from reports into a spreadsheet. A subset of 
reports was coded by both investigators to check for cod-
ing consistency; discrepancies were discussed until a con-
sensus was reached, and data entry rules were modified as 
needed. Data were then imported into SPSS version 18.0 
to calculate descriptive statistics. We calculated maternal 
mortality ratios for each country, and coded the qualita-
tive histories given in the Maternal Death Review Reports 
to tabulate avoidable factors mentioned by the maternal 
death investigating teams. Narratives were analyzed with a 
critical eye for the identification of additional information 
on the circumstances surrounding the maternal death, 

ity ratios among refugees in each country using the data 
on deaths recorded in the UNHCR’s health information 
system, other deaths uncovered by the research team and 
live births (identified from camp records and the health 
information system). We compared the resulting maternal 
mortality ratios to the most recent (2008) country-level ra-
tios available from WHO.1

All outcome measures were taken from data fields in 
the Maternal Death Review Report. The demographic 
measures were the woman’s age, nationality, host country 
and camp. Pregnancy-related measures of interest were 
number of pregnancies, parity, number of antenatal care 
visits, type of attending staff during those visits, number 
of postnatal visits and any risk factors for maternal death 
identified during care. Measures related to the death in-
cluded whether the woman had given birth or aborted a 
pregnancy prior to her death, the time between the deliv-
ery or abortion and the death, and the location of death 
(at home, en route to the camp health facility, at the camp 
health facility, en route to the referral health facility or at 
the referral facility).

Finally, from the qualitative case histories gathered by 
the review teams, we compiled information on the three 
categories of delays that contribute to maternal death, as 
well as information on the causes of death, which were 
identified and classified according to recently revised 
WHO guidelines.16 These guidelines delineate direct 
causes of death, various indirect causes of death (including 
nonobstetric complications and unknown or coincidental 
causes) and contributing causes (preexisting conditions 
or conditions that may arise during pregnancy and are ag-
gravated by pregnancy, such as hepatitis, malaria, tubercu-
losis, anemia, heart disease, AIDS, tetanus and injuries).*

In addition, using simple matrices, we collected contex-

Country 2008–2010

Refugees† Maternal deaths

Esti- 
mated* 

Actual Investi- 
gated

Bangladesh 28,362 6 6 4
Chad 251,578 20 21 10
Ethiopia 91,198 5 5 2
Kenya 320,910 63 68 68
Nepal 89,723 5 5 5
Rwanda 48,124 1 1 1
Sudan 90,631 6 7 4
Tanzania 135,667 10 10 6
Uganda 114,129 16 16 5
Zambia 41,148 4 5 3
All 1,211,469 136 144 108

TABLE 2. Selected measures related to women who suffered 
maternal deaths in refugee camps, by site, 2008–2010

Measure Mean (range) or %

All camps
(N=108)

Kenyan 
camps
(N=68)

MEANS
Age 26.7 (15–41) 25.9 (15–40)

No. of prior pregnancies 4.8 (0–13) 4.8 (0–13)

No. of antenatal care visits* 3.0 (0–10) 2.8 (0–10)

PERCENTAGE DISTRIBUTIONS 
Age
≤18 11.2 10.3
19–26 38.3 47.1
27–34 35.5 32.4
≥35 15.0 10.3

No. of antenatal care visits
0 5.0 4.7
1–3 62.0 65.1
≥4 33.0 30.2

Provider of antenatal care
Doctor 5.3 8.3
Nurse/midwife 90.4 90.0
Trained traditional birth attendant 1.1 1.7
Untrained traditional birth attendant 3.2 0.0

Time between delivery/abortion and death
Did not deliver/abort 17.6 17.2
<1 hr. 7.8 7.8
1–24 hrs.  38.2 34.4
1–7 days 22.5 25.0
8–42 days 13.7 15.6

Location of death
Home 8.3 10.3
En route to camp facility 2.8 2.9
Camp facility 53.7 69.1
En route to referral facility 5.6 1.5
Referral facility 29.6 16.2

Total 100.0 100.0

*During woman’s last pregnancy. Notes: Percentages may not total 100.0 
because of rounding. Information on age was missing for one case (none 
in Kenya), on prior pregnancies for five cases (four in Kenya), on antena-
tal care visits for eight cases (five in Kenya), antenatal care provider for 14 
cases (eight in Kenya), and timing of death for 6 cases (4 in Kenya). 

*We omitted from our analyses one of the possible direct causes of ma-
ternal death, “pregnancy with abortive outcome,” because abortion is 
generally not legal in the study countries except to save the life of the 
mother. Therefore, the number of cases that fell into this category cannot 
be reliably determined.


