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Association of Sexual Violence and Human Rights Violations With Physical and Mental 

Health in Territories of the Eastern Democratic Republic of the Congo  
 

Supplemental description of the sampling and weighting strategy, eFigure, and eTables 

 

Introduction 

 
This research is based on a cross-sectional study conducted in two Eastern provinces and one 

region of the Democratic Republic of Congo in March 2010. The sampling strategy was 

developed by an expert on complex sample design in conflict situations, and requires careful 

explanation for the reader to understand the population to which the final statistics presented in 

the manuscript refer. These supplementary materials first present the sampling plan in detail, 

then the method by which weights were developed for the estimates. Next, some details as to 

how PTSD and MDD criteria were defined for the study are outlined. Finally, the eFigure and 

eTables are given; note that while eFigure 1 and eTable 1 support these supplementary materials, 

eTable 2, eTable 3, and eTable 4 support the main article directly.  

 

Background 

 

A common strategy for epidemiological studies of this type is to use a 30X30 design: that is, 30 

population clusters (typically villages) are randomly selected via a “probability-proportional-to-

size” method, and 30 randomly selected individuals are interviewed in each cluster. Those 

randomly selected individuals usually are chosen by a “spin the bottle” method: the researcher 

goes to the center of the village and spins a bottle. In whichever direction the bottle points, the 

researcher travels a randomly selected number of feet, or past a randomly selected number of 

houses, and then goes to the house whose doorway is closest to the point at which the researcher 

lands. The researcher continues in the same initial direction, interviewing until the proscribed 

number of households (30 in the 30X30 sampling strategy) has been covered. Note that refusals, 

vacant housing units, and housing units with nobody at home are skipped, although the 

“nonresponse” is recorded. If not enough households can be contacted in that direction, the 

researcher returns to the center of the village and spins the bottle again, picking a new direction 

in which to select households. Although such a method does not ensure that every member of the 

cluster/village has an equal probability of being selected into the sample, within the 

epidemiology field it is generally accepted that the “spin the bottle” approach is a close enough 

approximation to a simple random sample. 

 

If the clusters are randomly selected through a probability proportional to size method, and if the 

households in the village are selected via a simple random sample or close enough 

approximation, then weighting of the final data is not required because each household has equal 

probability of being included in the sample. However, often a perfect probability-proportional-

to-size sample cannot be obtained. Although there are many reasons why that can occur, the one 

frequently encountered in conflict environments is that a good sampling frame—that is, a list of 

the villages that includes the current population size of each village—is simply not available. 

Especially in the developing countries, the best source of information about population 

movement and size typically is the United Nations Office of the Coordination of Humanitarian 

Affairs (OCHA) for the country of interest. OCHA typically keeps close track of internally 
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displaced person (IDP) and refugee movement, as well as creates maps of the villages within the 

country, including as much information about population size as they have readily available. 

Other sources of information might exist, such as the results of recent censuses (or less recent 

ones), and administrative lists (e.g., voter registration records).  

 

In cases where only minimal information about village size is available, a variant of probability-

proportional-to-size sampling might be used, as was the case in this study. If additional 

population size information is available, it is used to create weights for each data point. Simply 

put, the weight provides the number of population units represented by the sample unit. For 

example, a household-level weight of “3” means that the household in the sample represents 

three households in the population, including itself. As a result, the sum over all household 

weights should add up to the number of households in the population of interest. 

 

Survey Area 

 

This study was conducted in the Democratic Republic of the Congo (DRC), a central African 

country. The goal of the study was to estimate the prevalence of sexual violence in the Eastern 

part of the DRC. Eleven provinces comprise the DRC: of those, only five (Orientale [Ituri 

district], North Kivu, South Kivu, Maniema, and Katanga) have been reported as being subject to 

high levels of violence due to the war in Rwanda “spilling over” the border into the DRC.
1
 The 

study was initially to encompass four areas in the Eastern DRC: the Provinces of North Kivu, 

South Kivu, and Maniema, and Ituri—a district of the Province of Orientale. The random 

sampling was initially designed to allow estimates to extrapolate to the entire adult population of 

those four areas. However, financial limitations required the study to exclude Maniema entirely, 

and problems with difficult terrain and/or areas of insecurity required the research team to 

restrict the sample to particular sub-regions of the remaining three areas, and exclude two sub-

regions all together.  

 

Essentially, the areas available for sampling at the time of the study were contained within 

administrative sub-regions of the provinces called territories. That is, in 18 of the 22 territories 

covered by the sample, either all or none of the chosen clusters could be reached. This is a detail 

that becomes very important when the weights for the estimates are developed. 

 

Sample Selection: Initial Design and Selection of Clusters 

 

Initially, the study was to use a 90X10 systematic sampling strategy, with clusters (i.e., villages) 

assigned proportionally (by population size) to North Kivu (36 clusters assigned), South Kivu 

(24 clusters assigned), Ituri (21 clusters assigned), and Maniema (9 clusters assigned)—four of 

five areas with the heaviest conflict.
2
 The population sizes used for those areas were for 

individuals only 18 years of age and over, and were derived from voter registration records.
3
 

Because these are administrative records, we do not expect them to perfectly reflect the size of 

the underlying population, which is a limitation of the study. However, these were the best 

population estimates that could be found by the study researchers at that time. 

 

A 90X10 sample design is similar to the traditional 30X30 design, except that 90 clusters are 

randomly selected instead of 30, and 10 households are randomly selected within each cluster, 
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instead of 30. It is well known in the survey methodology field that clustering increases variance 

of sample estimates over those of an identically sized simple random sample.
4
 Clustering is used 

simply to reduce survey costs. The hope is that by sampling more individuals within clusters than 

would have been sampled through simple random sampling, an optimal allocation strategy can 

be determined (i.e., best cost for lowest sampling variance). In that vein, additional funds enable 

one to increase the number of clusters while decreasing the number of households selected 

within each cluster, allowing a decrease in sampling variance (the simple random sample being 

the most extreme version of this, with 900 clusters, each with one household selected). In 

addition, research has shown that the traditional 30X30 design might not effectively capture 

information about clustered phenomena related to conflict, but that designs that employ 80-100 

clusters perform much better.
5
 

 

A systematic sample is “an alternative to random choice” and denotes “the selection of sampling 

units in sequences separated on lists by the interval of selection. Briefly, we select every kth 

sampling unit.”
4
 The systematic sample can be treated as a reasonable approximation of a simple 

random sample because the first sample unit selected is selected randomly, allowing the entire 

series of sampled units (every kth) to be considered randomly selected as well. If the sample 

units are in order by a characteristic that is correlated with the characteristics to be measured, 

then the systematic sample operates much like a stratified sample, which in turn reduces sample 

variance when compared to a simple random sample.
6
 For this study, systematic selection of 

villages was by geographic location (north to south).  

 

To allow an approximate probability-proportional-to-size sampling strategy, existing information 

on the village sizes—as provided by the DRC Office for the Coordination of Humanitarian 

Affairs—was used to create relative weights: “other villages” were assigned a weight of one; 

“important villages” a weight of two; “group capitals” a weight of four; “territory capitals” a 

weight of six, and province capitals a weight of eight. Probability of selection was then 

proportional to the relative weights in that a list was created containing all villages in north-to-

south order, but each village was put in the list as many times as its weight (e.g., a province 

capital was listed eight times). Then, every kth village was chosen, where k equals the total size 

of the list, divided by the number of clusters to be selected from that province/area. 

 

The approximate probability-proportional-to-size cluster selection is too rough to allow for 

unweighted estimates to be created from the study results. However, the reason to use an 

approximate probability-proportional-to-size cluster selection is to reduce the differences in the 

size of the weights eventually calculated for each sampled household. If a small subset of the 

final weights is significantly larger than the majority, the sample units associated with those 

large weights have a great deal of influence over the final estimates. This becomes problematic if 

one of those sample units is an outlier. Therefore, it is preferable to allow the weights to be as 

similar to each other as possible. 

 

Sample Selection: Auxiliary Clusters/Villages 

 

Using the methods described above, the study researchers selected 90 clusters (i.e., villages) for 

inclusion in the sample. However, the study was to take place during the DRC rainy season, 

which meant that several roads would be washed out/inaccessible, making some clusters/villages 
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prohibitively expensive to access. In addition, the ongoing lack of security in the region meant 

that clusters/villages might have to be dropped suddenly in the field if it was no longer safe to 

travel to them. Therefore, the study researchers also prepared an “auxiliary” sample of 20 

clusters to use as replacements for those of the 90 initially selected clusters. 

 

Some care is required in explaining the rationale for the composition of the auxiliary sample. 

That sample was never meant to “replace” the initial 90 clusters in a way that would allow the 

“generalizability” of the results to remain unchanged. In addition, the original sample was never 

intended to be used to develop estimates at a level below the highest administrative units of DRC 

geographic divisions (i.e., provinces). Thus, the purpose of the auxiliary sample was twofold. 

First, the study researchers had become involved in preparations for a U.S. Agency for 

International Development program that would be implemented in particular territories in 

Eastern DRC, and hoped that adding units from those territories to the sample would allow better 

extrapolation at the territory level, which administratively is lower than the district level. Second, 

the total sample size needed to be sufficiently high to allow the estimates to have reasonable 

sampling variability, so the intent was to ensure that the sample size would not fall below 900 

housing units. Note that 900 sampling units allows estimates of prevalences around 0.5 to be 

calculated to within 0.05 with 95% confidence even with a sample design of over 2, and that 

prevalences of the characteristics to be studied, including levels of sexual violence and mental 

health symptoms of depression and post-traumatic stress disorder, were expected to be close to 

0.5. 

  

Sample Selection: Alterations 

 

Ongoing conflict, difficult terrain, and funding issues resulted in 21 of the 90 initial sample 

clusters/villages (5 for South Kivu, 8 for North Kivu, 3 for Ituri, and 5 for Maniema) and 10 of 

the alternate sample clusters/villages (9 for North Kivu and 1 for Maniema) being dropped. The 

result was an “accessible” sample of 79 clusters/villages: 24 for South Kivu, 29 for North Kivu, 

18 for Ituri, and 8 for Maniema. As the study progressed, armed group movements caused 

another four clusters/villages to be dropped from the study. Finally, all of the clusters/villages in 

Maniema were dropped due to funding issues, resulting in a final count of 67 clusters/villages for 

the study, as displayed in Figure 1.  

 

Sample Design: Selecting Households within Clusters (Villages) 

 

The study researchers were required to drop more clusters/villages than initially were 

anticipated. Therefore, the number of households to be sampled per cluster/village was increased 

from 10 to 15.  

 

Upon early arrival to the village and per local custom and protocol, the interviewers located the 

village chief or local governor to request permission to conduct the survey. For cultural and 

security reasons, a local guide was recruited to assist them while in the village. As per local 

custom, a small token of appreciation ($5 U.S.) was extended to the village chief and the guide 

for their time.  
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Interviewers then used a variant of the “spin the bottle” method described above. They began in 

the geographic center of the village.
7
 A pen, tossed into the air, decided the direction in which 

the surveyor was to go. The number of houses to pass to reach the first sampling unit (and the 

sampling interval, or number of houses to pass while traveling in the proscribed direction before 

selecting another house) was chosen by selecting a number from a hat. If there were not enough 

households in the given direction, the data collector would return to the center of the village and 

choose another direction using the pen, but keeping the same interval until 15 households were 

sampled. Since two interviewers were assigned to sample each village, one data collector would 

go in the direction that was initially chosen and the other would go in the exact opposite 

direction.  

  

Participants 

 

A Congolese interviewer interviewed one adult (over 18 years of age) per household in the 

sample. At each house, the interviewer requested to speak with a male or female adult household 

member, randomly chosen by coin toss before entering the household. If that person was 

unavailable, then the next adult in the household was approached. If only one adult or one sex 

was present at the time a household was visited, that person was interviewed regardless of sex. 

Records were kept of refusals, ineligible households, and lack of availability after two attempts 

to make contact.  

 

One-on-one interviews were conducted anonymously in a setting that offered privacy and 

confidentiality, typically inside the housing unit. Oral rather than written consent was obtained 

because of the high illiteracy rate and to ensure anonymity. All participants were informed about 

the purpose of the survey, assured that their name would not be recorded, and told that there 

would be no benefits or penalties for refusing or agreeing to participate. Referrals to appropriate 

local psychosocial services were given if requested by the participant or if the participant was 

perceived as a threat to him or herself, as determined by answers of “yes” to any “red flag” 

questions in the survey. 

 

Weighting the Estimates 

 

As described above, in order for the estimates developed from study data to represent an 

underlying population with minimal bias, a weight is calculated for each sample unit: that is, the 

number of members of the population represented by each sampling unit is determined. To do 

that, one must understand exactly which population is represented by the data. In a study such as 

this, in which many clusters/villages are dropped, this is a tricky proposition. 

If every village in the initial sample had been accessed, the weighting procedure would not need 

to account for the missed clusters, and if enough information on the underlying population were 

available, a set of household-level and individual-level weights could be quickly derived. In 

reality, too many clusters/villages were discarded to allow the resulting estimates to be 

representative of the provinces/district. However, the sample is complete for the majority of the 

next smaller administrative units (territories). If population estimates are available for the 

territories, then the weights can be adjusted to the territory level, allowing the resulting statistics 

to be representative of the territory in full. In this way, we are treating the territories as strata 
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within which a sample was drawn—a strategy supported by the systematic sampling method 

used.  

eTable 1 lists how many of the clusters/villages in the sample were accessed, by territory. There 

are four cases presented in the table and discussed below in turn. 

1. The territory contains sampled clusters/villages, but none of those clusters/villages were 

accessed. This case is easy to handle. When this occurs, the sample simply does not 

represent the population in that territory, and none of the conclusions of the study apply 

to the territory. This was the case for two of the 21 territories: Mwenga and Walikale. 

Thus, the area represented by the sample in eFigure 1 excludes them. 

 

2. The territory contains sampled clusters/villages, and all of the clusters/villages were 

accessed. This case is also easy: the sample fully represents the territory, as long as 

appropriate reweighting occurs so that the sum of the individual weights for the territory 

is equal to the total population of that territory. This was the case for 13 of the 21 

territories. 

 

3. The territory contains no sampled clusters/villages. This occurs only for territories that 

contain so few villages as to be completely missed by the systematic sampling procedure. 

Two of the 21 territories fall into this category. In terms of “representivity,” although the 

populations of the territories are not included in the sample clusters, that is a byproduct of 

the random sample selection process. To allow those populations to be represented in the 

statistics, we “collapse” those small territories with their nearest neighbors. The 

technique of collapsing nearest geographic neighbors is commonly used for variance 

estimation when only one cluster has been sampled per stratum in a complex sample 

design.
6
 The underlying assumption is one of homogeneity of the population across the 

two territories in terms of the characteristics explored by the study. 

 

4. The territory contains sampled clusters/villages, but only some of those clusters/villages 

were accessed. This is the case for the remaining four of the 21 territories. There are two 

viable options if the goal is to create estimates representative of an underlying population. 

Either the data from these four territories can be dropped, and the final estimates do not 

represent the populations contained in the territories, or an adjustment to the weights for 

the sample units in the territories can be adjusted for those clusters/villages that were not 

accessed. The latter solution is the one chosen here, and the underlying assumption is that 

the clusters that were accessible are representative of the clusters/areas that were not 

accessible at the time of the study. For the Fizi and Shabunda territories, security issues 

prevented access. In those cases, we would expect the mental health and violence 

experiences of the clusters accessible at the time of the study to be similar to the 

experiences of the clusters that were inaccessible, in that the rebel groups roam freely in 

the territories. For Lubero and Mambasa, accessibility was limited due to terrain. In those 

cases, it is more difficult to argue that there is homogeneity across the accessible and 

inaccessible clusters/villages. However, more clusters in those areas were selected than 

not, and rebel activity is not limited to the rainy season. Thus, we expect that across the 
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characteristics of interest, terrain is not a confounding factor, and that the population 

within the territory is sufficiently homogenous to allow this type of extrapolation. 

 

Population estimates for the individual territories were not available from the resource initially 

used to obtain voter registration counts for each province/district. Further research revealed an 

alternate source of population estimates for the same time period (2007), divided by health 

zones, which are subsidiary to territories.
8
 To determine territory-specific weights, we used the 

following: 

 

ry  in territo  sampled   villagesofnumber 

ry  in territo   villagesofnumber 

ry  in territo  sampled   esfor villag   weightsrelative of sum

ry  in territo  sampled   villagesofnumber    efor villag weight relative
 weightvillage

. 

Note that the village weight relies both on the relative probability of selection for the village 

(cluster) as well as the village information for the territory. Then, 

 

 in village  sampled   households

ryin territo  eper villag   households  average
  weight  village  weighthousehold , 

 

where average households per village in territory is estimated by dividing the average number of 

people per village by the average household size of the sample taken for the village, and where 

average number of people per village is found by dividing the total population for the territory by 

the number of villages in the territory. Finally: 

 
factor adjustment  weighthousehold householdin   adults ofnumber ghtperson weiadult  

 

where the adjustment factor allows the total adult person weights for a territory to sum to the 

territory population size. More detail is available upon request. 

 

Determining MDD and PTSD Classification 

 

To assess symptoms of PTSD, we used the 17-item PTSD Symptom Scale Interview, which has 

an 86% sensitivity and 78% specificity to a PTSD diagnosis.
9
 However, we changed the 2-week 

symptom recall period to a 1-month recall period similar to other PTSD instruments adapted for 

surveys to assess current as opposed to lifetime PTSD.
9
 The PTSD symptoms variable was set 

to 1 if the respondent met the Diagnostic and Statistical Manual of Mental Disorders (Fourth 

Edition) (DSM-IV) criteria based on his/her answers to the PTSD Symptom Scale Interview 

portion of the interview.
10,11

 Specifically, each of the questions used from the PTSD Symptom 

Scale Interview corresponds to a symptom listed in the DSM-IV as follows: 
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PTSD Symptom Scale Interview as  

Presented on Study Questionnaire: DSM-IV Criteria:
16

 

In the past month…   

RE-EXPERIENCING  
65. Have you had recurrent or intrusive distressing 

thoughts or recollections about the trauma?  

Criterion B:  

The traumatic event is persistently 

reexperienced in one (or more) 

ways. There is a one-to-one 

correspondence between Questions 

65 through 69 of the study 

questionnaire and the symptoms 

listed under Criterion B. 

66. Have you been having recurrent bad dreams or 

nightmares about the trauma?  

67. Have you had the experience of suddenly reliving the 

trauma, flashbacks of it, acting or feeling as if it were re-

occurring?  

68. Have you been intensely EMOTIONALLY upset when 

reminded of the trauma (includes anniversary reactions)?  

69. Have you been having intense PHYSICAL reactions 

(e.g., sweaty, heart palpitations) when reminded of the 

trauma?  

AVOIDANCE Criterion C:  

Three or more methods for 

avoiding stimuli associated with 

the trauma or numbing of general 

responsiveness are experienced. 

There is a one-to-one 

correspondence between 

Questions 70 through 76 of the 

study questionnaire and the 

symptoms listed under Criterion C. 

 

 

70. Have you persistently been making efforts to avoid 

thoughts or feelings associated with the trauma?  

71. Have you persistently been making efforts to avoid 

activities, situations, or places that remind you of the 

trauma? 

72. Are there any important aspects about the trauma that 

you still cannot recall? 

73. Have you markedly lost interest in free time activities 

since the trauma? 

74. Have you felt detached or cut off from others around 

you since the trauma?  

75. Have you felt that your ability to experience the whole 

range of emotions is impaired (i.e. unable to have loving 

feelings)?  

76. Have you felt that any future plans or hopes have 

changed because of the trauma (e.g., no career, marriage, 

children, or long life)?  

INCREASED AROUSAL Criterion D:  

Persistent increased arousal that 

was not present before the trauma 

is indicated by two or more of the 

symptoms listed. There is a one-to-

one correspondence between 

Questions 77 through 81 of the 

study questionnaire and the 

symptoms listed under Criterion D. 

77. Have you had persistent difficulty falling or staying 

asleep?  

78. Have you been continuously irritable or have outbursts 

of anger?  

79. Have you had persistent difficulty concentrating? 

80. Are you overly alert (e.g., check to see who is around 

you, etc.) since the trauma?  

81. Have you been jumpier, more easily startled, since the 

trauma?  
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Note that a diagnosis of PTSD is dependent on 1 or more Category B symptoms being present, 3 

or more Category C symptoms being present, and 2 or more Category D symptoms being 

present. Similarly, if a respondent answered “yes” to at least 1 of Questions 65 through 69, at 

least 3 of Questions 73 through 76, and at least 2 of Questions 77 through 81, then the PTSD 

symptom variable was set to “1;” otherwise, if the respondent answered at least 1 of Questions 

65 through 81 inclusive without answering “yes” a sufficient number of times, the PTSD 

symptom variable was set to “0.” Otherwise, the variable was left blank. 

  

Symptoms of MDD were assessed using the Patient Health Questionnaire 9, a well-validated, 

highly sensitive instrument for identifying individuals with current and past depression.
12

 The 

MDD symptom variable was set to 1 if the respondent met the DSM-IV criteria based on his/her 

answers to the Patient Health Questionnaire 9 portion of the interview.
13

 Specifically, each of the 

questions used from the Patient Health Questionnaire 9 corresponds to a symptom listed in the 

DSM-IV as follows: 

 

Patient Health Questionnaire 9 as  

presented on the study questionnaire: DSM-IV Criteria: 

In the past 12 months, has there been a TWO WEEK 

PERIOD when you had any of the following problems 

NEARLY EVERY DAY? 

Presence of at least 5 symptoms 

listed, with at least one of the first 

two symptoms included. There is 

a one-to-one correspondence 

between Questions 83 through 91 

of the study questionnaire and the 

symptoms listed. 

 

83. Feeling down, depressed, or hopeless? 

84. Little interest or pleasure in doing things?  

85. Trouble falling asleep, staying asleep or sleeping too 

much? 

86. Feeling tired or having little energy? 

87. Poor appetite or overeating? 

88. Feeling bad about yourself - or that you  

are a failure or have let yourself down? 

89. Trouble concentrating on things such as completing 

daily chores? 

90. Being so restless that you were moving around a lot 

more than usual, or moving or speaking so slowly that 

people have noticed?  

91. Had thoughts that you were better off dead or thoughts 

of hurting yourself? 

 

If a respondent answered “yes” to either Question 83 or 84, and answered “yes” to 5 or more of 

Questions 83 through 91 inclusive, the MDD symptom variable was set to “1;” otherwise, if the 

respondent answered at least one of Questions 83 through 91 inclusive without having answered 

“yes” at least 5 times, the MDD symptom variable was set to “0.” Otherwise, the variable was 

left blank. 

 

Although not validated, the PTSD scale has been used reliably among postconflict communities 

in Uganda
14,15

 and Rwanda,
10

 and the MDD scale has been used reliably in Darfur,
11

 all 

postconflict communities in Africa. 
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 eTable 1. Sample information used to adjust for nonresponse. 
Provinces 
represented by 
sample 

Territory Initial 
Sampled 
Clusters 

Final 
Sampled 
Clusters 

Total 
Interviews 

South Kivu 
(except Mwenga) 

aFizi 5 3 45 

Idjwi 2 2 30 

Kabare (includes Bukavu) 1 1 13 

Kalehe (5 oversampled) 7 7 99 
aMwenga (not represented by sample) 2 0 0 
aShabunda 6 3 45 

Uvira 4 4 60 

Walungu 2 2 29 

Total 29 22 321 

Nord Kivu (except 
Walikale) 

Beni  1 1 15 
aButembo (collapse with Oicha for weighting) 0 0 0 
aLubero  7 5 75 

Masisi  5 5 75 
aNyiragongo/Goma (collapse with Rutshuru for weighting) 0 0 0 

Oicha 7 7 105 

Rutshuru 9 9 135 
aWalikale (10 oversampled; not represented by sample) 17 0 0 

Total 46 27 405 

Ituri Aru 4 4 60 

Djugu 4 4 61 

Irumu 4 4 60 

Mahagi 2 2 30 
aMambasa 7 4 61 

Total 21 18 272 

Total  96 67 998 
aTerritories for which some clusters are not reached are weighted to account for those clusters. The systematic 
sampling procedure did not select clusters from Nyiragongo, Goma or Butembo due to the very small size of those 
areas. Those territories are therefore collapsed into the nearest similar territory for weighting purposes. Because both 
Mwenga and Walikale contain clusters that were selected into the sample but were not reached due to insecurity, 
those territories are not represented in the final statistics presented in this paper. 
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Orientale
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North Kivu
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South Kivu
Province

Democratic Republic of 
the Congo

Ituri 
District
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Territory Butembo Territory

Beni Territory

Nyiragongo Territory
Masisi Territory

Goma 
Territory

Mwenga Territory

Walungu Territory

Uvira Territory

Idjwi Territory

Bukavu Territory

Kalehe Territory

Kabare Territory

Fizi Territory
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Irumu Territory
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Territory that was 
not included in 

the final sample/
was not 

represented
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included in the 
final sample/ is 

represented

  
eFigure. Map of the Democratic Republic of the Congo highlighting territories represented by the weighted estimates.
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 eTable 2. Weighted population characteristics for 998 respondents. 

Characteristic 
Respondents With Characteristic/ 

Total Respondents to Question Weighted %
e
 (95% CI) 

Demographics    
Female  593 58.8 (54.2-63.4) 
Male  405  41.2 (36.6-45.8) 
Mean age in years  992 40.1 (38.2-42.0) 
Mean time residing in home village in years  894 21.6 (18.6-24.7) 
Mean household size 985 8. 1 (7.6-8.7) 
Mean no. of household members under 18  897 3.6 (3.4-3.9) 
Literacya 611/988 61.3 (56.3-66.2) 
Marital status   

Married 657/984 66.1 (59.1-73.1) 
Never married 125/984 12.3 (8.4-16.4) 
Spouse deceased 83/984  9.0 (6.3-11.7) 
Unmarried with partner 48/984 4.7 (2.4-7.0) 
Divorced or separated 24/984  3.3 (1.4-5.2) 
Spouse missing 32/984 3.1 (1.8-4.4) 
Other 15/984 1.5 (0.5-2.5) 

Ethnic group   
Nande 221/986 27.3 (16.4-38.2) 
Hutu  124/986 8.8 (3.8-13.9) 
Alur  56/986 10.3 (0.3-20.3) 
Mushi 46/986 9.4 (0.0-19.2) 
Lugbara 41/986 4.2 (0.0-8.4) 
Babembe 40/986 3.7 (0.0-7.6) 
Muhavu 38/986 1.4 (0.0-3.0) 
Balega 28/986 2.7 (0.4-4.9) 
Mufulero 26/986 1.0 (0.1-2.0) 
Hemba  25/986 2.6 (0.3-4.9) 
Lega 24/986 2.6 (0.0-5.5) 
Batembo 22/986 2.0 (0.0-4.7) 
Otherb 295/986 24.0 (15.8-32.2) 

Religion   
Christian  884/990 88.4 (85.1-91.6) 
Muslim 39/990 4.6 (2.9-6.4) 
Animist 19/990 2.8 (0.9-4.7) 
Otherc 54/990 4.1 (2.1-6.1)  

Household owns land  741/965 80.0 (75.0-85.0) 
Occupation   

Farmer/Herder 678/984 72.9 (66.7-79.0) 
Small Business 92/984 8.6 (6.0-11.1) 
Housewife 52/984 4.7 (2.9-6.6) 
Unemployed 37/984 3.5 (1.5-5.5) 
Student 17/984 1.6 (0.6-2.6) 
Professional 10/984 1.0 (0.2-1.7) 
Otherd 110/984 7.8 (5.0-10.6) 

Highest level of education   
None 310/970 29.8 (25.5-34.0) 
Some primary 243/970 27.6 (23.7-31.6) 
Finished primary 140/970 14.9 (10.9-18.9) 
Some high school 162/970 15.6 (11.3-19.8) 
Finished high school 99/970 11.4 (8.4-14.4) 
Some university 12/970 0.7 (0.2-1.1) 
Finished university 4/970 0.2 (0.0-0.4) 

Survey results are representative of the population defined in Table 1, in March of 2010. 
a
Literacy is defined as self-reported reading and 

writing with some or no difficulty. 
b
Breakdown of “Other” ethnicity responses: Baluba (1), Bahavu (9), Bahema (6), Batwa (6), Budu (11), 

Kongo (2), Lendu (15), Luba (1), Mangbetu (1), Mubembe (14), Muhunde (12), Mutembo (17), Ngiti (18), Pere (10), Tutsi (16); 130 

respondents were of different or mixed Bantu tribes; 23 were not given. 
c
Breakdown of “Other” religion responses: Jehovah’s Witness (12), 

Adventist (6), Atheist (5), not given (11); 20 respondents stated a religion distinct from those above. 
d
Breakdown of “Other” occupation 

responses: Government (12), Driver (5), Military (5), Security Officer (5), Retired (2), Clerical (1); 55 respondents performed miscellaneous 

work, or performed unspecified work for others; 13 did not state their employment. 
e
All statistics are weighted percentages unless 

otherwise noted. Denominators are the sum of the survey weights for the respondents with the characteristic; number of respondents is 
given in the first column (as n=XX). 
 

© 2010 American Medical Association. All rights reserved.



 Page 13 

 

eTable 3. Weighted prevalences, by sex, for 205 former combatant respondents. 

Characteristic of former combatants  

Respondents 
With 

Characteristic/ 
Total 

Respondents to 
Question 

Weighted % of 
female former 

combatants
a
  

(95% CI) 

Respondents 
With 

Characteristic/ 
Total 

Respondents 
to Question 

Weighted % of 
male former 

combatants
b
  

(95% CI) 

p-value for 
adjusted 

Wald test of 
association 

By role    
Train/drill as soldier 24/98 35.1 (15.5-54.6) 22/107 21.9 (10.6-33.1) 0.1848 
Participate in combat 38/98 45.4 (30.1-60.8) 37/107 37.3 (22.9-51.7) 0.2692 
Lay mines/explosives 39/98 52.8 (39.1-66.5) 55/107 42.7 (27.7-57.7) 0.3552 
Scout/spy/decoy/courier/guide/guard 48/98  57.7 (37.3-78.1) 62/107 66.9 (52.5-81.4) 0.5008 
Porter/cook/domestic laborer  46/98 54.1 (35.1-73.1) 62/107 56.4 (41.0-71.9) 0.8190 
Forced to be sexual servant/slave 50c/98 51.1 (37.6-64.6) 24/105 20.3 (10.0-30.6) 0.0089 

By recruitment strategy  
Abducted/kidnapped 56/98 55.1 (38.2-73.9) 53/107 45.8 (30.4-61.1) 0.3360  
Wanted to enlist  6/98 7.7 (0.0-17.5) 8/107 5.5 (1.4-9.5) 0.6717 
Forced to kill family/friends 3/98 3.1 (0.0-8.9) 3/107 7.9 (0.0-20.9) 0.5444  
Needed employment  3/98 1.0 (0.0-2.3) 2/107 4.0 (0.0-10.2) 0.3819  
Personal security threatened 0/98 NA 4/107 3.3 (0.0-7.9) NA  
Promised money/drugs/incentives  0/98 NA 3/107 2.0 (0.0-4.4) NA  
Given by family  1/98 0.3 (0.0-1.1) 1/107 3.0 (0.0-8.6) 0.3946 
Pressured by friends  1/98 0.9 (0.0-2.6) 1/107 1.9 (0.0-4.3) 0.7493  
Needed food  0/98 NA 1/107 0.5 (0.0-1.4) NA  
Family threatened with violence 2/98 0.7 (0.0-1.7) 1/107 0.5 (0.0-1.5) 0.7873  
Other  13/98 15.3 (4.1-26.4) 13/107 13.7 (4.5-22.9) 0.8004 

By main reason for staying with fighting group  
 Personally threatened  34/79 43.5 (28.3-58.8) 35/85 37.9 (22.8-53.0) 0.5211  
 Family threatened  6/79 11.8 (1.4-22.3) 1/85 3.6 (0.0-10.2) 0.2281 
Starving and needed food  1/79 0.2 (0.0-0.6) 2/85 2.3 (0.0-5.5) 0.2064 
Homeless and needed safety/shelter  1/79 3.6 (0.0-10.0) 0/85 NA NA  
Friends with fighting group  3/79 2.3 (0.0-4.6) 5/85 5.7 (0.0-12.2) 0.3633 
Promised money/drugs/incentives 2/79 7.0 (0.0-17.8) 2/85 4.0 (0.0-9.7) 0.6517  
Afraid of stigmatization if returned home  3/79 4.0 (0.0-8.3) 6/85 9.2 (0.0-18.8) 0.3496  
Lost/in unfamiliar area  7/79 6.9 (0.0-13.8) 6/85 4.6 (0.00-9.3) 0.5808  
Stayed less than two weeks 8/79 6.2 (0.5-11.8) 6/85 5.3 (0.3-10.4) 0.8208 
Other  14/79 14.6 (4.3-24.9) 22/85 27.4 (14.3-40.5) 0.0938 

Incentives offered to stay with group  
Food  5/98 4.4 (0.0-10.5) 6/107 2.6 (0.0-5.5) 0.6067  
Shelter 1/98 2.9 (0.0-8.4) 0/107 NA NA  
Drugs  2/98 7.8 (0.0-22.4) 4/107 5.2 (0.0-11.0) 0.7585 
Money  3/98 3.8 (0.0-10.0) 5/107 4.1 (0.0-8.9) 0.9492  
Safety of Friends  3/98 3.0 (0.0-7.0) 1/107 1.3 (0.0-3.9) 0.5140 
Safety of Family 12/98 17.8 (3.0-32.5) 8/107 8.9 (0.5-17.4) 0.0680 
Personal Safety 24/98 27.4 (11.8-43.0) 31/107 28.2 (16.0-40.5) 0.9332 
Safety of Children  7/98 9.5 (0.0-23.6) 3/107 2.3 (0.0-5.5) 0.2881 
Wanted to stay  1/98 0.7 (0.0-2.1) 0/107  NA NA 
No incentives 15/98 6.6 (1.9-11.2) 23/107 17.8 (7.1-28.4) 0.0947 
Other  13/98 13.1 (2.2-24.0) 17/107 14.8 (5.7-24.0) 0.7748 

Survey results are representative of the adult household-based population in Eastern DRC, defined in Table 1, in March 2010. Denominators 
are the sum of the survey weights for the respondents in the subpopulation (i.e., male former combatants or female former combatants). 
a
The number of female respondents classified as combatants is 98 out of 107 female respondents total. 

b
The number of male respondents 

classified as combatants is 107 out of 402 male respondents total. 
c
Of the 52 female respondents that reported sexual slavery, fifty did so as 

a combatant role and two did so as sexual abuse. Only the fifty female respondents who reported sexual slavery in the combatant context 
are included in this table. 
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eTable 4. Weighted respondent health indicators and rates for 998 respondents.   

Characteristic  

Female (n=593) Male (n=405) 

p-value, 
adjusted 

Wald test 
of 

association 

Respondents 
With 

Characteristic/ 
Total 

Respondents to 
Question 

Weighted % 
(95% CI) 

Respondents 
With 

Characteristic/ 
Total 

Respondents 
to Question 

Weighted %  
(95% CI) 

    

      
Head trauma (Self-reported)  242/583 45.2 (35.7-54.7) 185/396 45.1 (35.6-54.6) 0.9822 
Substance use      

Never used drugs or alcohol 46/357 9.7 (1.8-17.5) 30/314 9.4 (3.4-15.4) 0.9590 
Current substance abuser 110/579 21.8 (16.7-26.8) 177/398 46.3 (37.5-55.0) <0.0001 
Intake increased since war 24/357  6.8 (3.1-10.5) 38/314 14.1 (8.3-20.0) 0.0109 
Intake stable since war  77/357 28.9 (13.8-44.0) 106/314 33.7 (23.7-43.8) 0.3235 
Intake decreased since war  31/357 11.2 (5.4-17.0) 37/314 13.7 (6.8-20.6) 0.5656 
Self-reported current substance 
use result of war 

38/446 9.6 (4.5-14.6) 46/339 13.5 (8.0-18.9) 0.3036 

Mental Health (Self-reported)       
Mental health counseling 
received since war 

30/588 8.1  (1.8-14.4) 35/398 8.2 (4.3-12.0) 0.9927 

Reproductive Health      
 Mean # of pregnancies 582 5.6 (5.2-6.0) NA NA NA 
 Mean # of miscarriages 491 0.8 (0.5-1.0) NA NA NA 
 Mean # of live births 555 4.4 (4.1-4.7) NA NA NA 
 Mean # of miscarriages 
rsesulting from violenceb  

445 0.2 (0.1-0.3) NA NA 
NA 

 Mean # of pregnancies resulting 
from violencec 

496 0.2 (0.1-0.3) NA NA 
NA 

Self-reported most needed services      
Rehabilitation Centers 216/558 38.8 (29.0-48.5) 145/387 36.2 (27.5-45.0) 0.6075 
 Support Groups 190/558 35.6 (25.6-45.6) 107/387 24.2 (16.9-31.5) 0.0081 
Education (Primary/Secondary 173/558 30.2 (22.8-37.6) 97/387 26.6 (17.8-35.4) 0.3970 
Vocational/Skills Training 78/558 11.4 (8.0-14.9) 57/387 16.3 (9.5-23.2) 0.2157 
Income generation projects 199/558 30.0 (22.1-37.9) 128/387 39.2 (29.1-49.4) 0.1205 
Medical Care 176/558 28.7 (19.5-37.9) 117/387 34.3 (25.1-43.5) 0.3110 
Mental Health Counseling 93/558 14.6 (8.4-20.8) 54/387 12.5 (8.3-16.8) 0.4904 
Religious counseling/support 138/558 31.5 (21.5-41.6) 88/387 21.8 (12.4-31.1) 0.0292 

a
All statistics are weighted percentages unless otherwise noted. Survey results are representative of the adult household-based 

population in Eastern DRC, defined in eTable 1. Denominators are the sum of the survey weights for the respondents in the 

subpopulation.  
b
Represents number of miscarriages resulting from violence for the total population, not just survivors of sexual 

violence. 
c
Represents number of pregnancies resulting from violence for the total population, not just sexual violence survivors.  
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