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Abstract 
Background: A staggering 5 billion people worldwide lack access to safe and affordable surgery, 

and surgical conditions contribute to up to 32% of the global disease burden. However, precise 

data on the burden of surgical conditions is lacking, particularly for children. This study aims to 

measure the burden of pediatric surgical conditions in Somaliland using a community-based, 

household, nationwide survey as well as a national hospital survey to identify the types and 

volume of pediatric surgical care. 

Methods: We surveyed 1450 children, from 839 families, through national community-based 

sampling using the Surgeons OverSeas Assessment of Surgical Need (SOSAS) survey to identify 

the prevalence of surgical conditions. We also performed a hospital capacity survey at 15 

hospitals in Somaliland, with surgical records reviewed over a 1-year time frame to identify 

pediatric surgical procedures performed. 

Results: Using a community survey, we identified 226 surgical conditions in 191 children, 

yielding a surgical condition prevalence of 13.7% in the pediatric population. Only 55 of 226 

conditions were treated with a surgical procedure. The most common conditions reported were 

congenital deformities (34.4%) and wound related injuries (23.8%). Using a hospital survey, we 

identified 1255 pediatric surgical procedures performed nationally over 1 year. We found that 

56.7% procedures were in performed in boys and 79.8% were done at private hospitals. The 

most common surgical diagnoses were tonsillitis, trauma/wound/snake bite, and 

hydrocephalus. 

Conclusions: Between 91,500 ς 209,000 children in Somaliland have an unmet need for pediatric 

surgery, highlighting the high burden of surgical disease in the country. The estimated number 

of performed surgical procedures represents a small fraction of the burden of pediatric surgical 
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conditions, highlighting the need for expansion of infrastructure, resources, and workforce to 

provide needed surgical care. 
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1. Introduction  

1.1. SURGICAL BURDEN OF DISEASE 
Recent estimates indicate that 5 billion people worldwide lack access to safe and affordable 

surgery1 and surgical conditions contribute to up to 32% of the global disease burden.2 This 

burden is largely concentrated in low- and middle-income countries (LMICs).1 Western, eastern, 

and central sub-Saharan Africa have some of the highest rates of unmet surgical care in the 

world.1 Surgery and anesthesia are increasingly recognized as an essential component of a 

strong and functional health system.3 The majority of existing data on surgical conditions 

reflects care delivered at a hospital level, which does not capture the large number of people 

who cannot access surgical care. To inform policy and guide health system strengthening, its 

essential to identify the burden of surgical conditions at the community-level, rather than 

facility-level, in order to accurately determine the burden of disease in a population.1,4ς7 

1.2. PEDIATRIC SURGICAL DISEASE BURDEN 
Although the global health agenda is increasingly recognizing the importance of surgical care, 

there is still a lack of research focusing on surgical care for children. Existing data suggests a 

large burden of pediatric surgical conditions in many LMICs, with up to 85% of children in Sub 

Saharan Africa requiring a surgical procedure before the age of 15.8,9 However, precise data on 

the burden of surgical conditions and delivery of care remains limited due to lack of high-quality 

data, reliance on small cohort studies, and focus on urban areas.9 Children, who represent up to 

50% of the population in many LMICs,10 have been largely left out of these health assessments, 

limiting the ability to develop effect health care policies.11 

 

Children have surgical needs that are different from adult surgical care.11,12 Congenital 

anomalies and injuries contribute to the overall surgical burden and disproportionately affect 
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children.8,13ς16 Additionally, pediatric surgical care requires specific infrastructure, workforce, 

and resource requirements from adult care. Complicating the surgical care of children are 

shortages in pediatric-trained personnel, infrastructure, equipment, and supplies.17ς19 Essential 

pediatric surgical care is particularly limited in rural areas in LMICs due to infrastructure, 

workforce, or economic barriers.20ς22 Many children who require surgical care often do not 

receive it after admission to a hospital, often due to lack of resources to optimally care for 

children in LMICs.23 In previous studies, an estimated 62% of children with identified surgical 

needs did not receive surgical care.24 Incorporating pediatric surgical care into health system 

planning is imperative to improve child health.25 

1.3. DELAYS IN SURGICAL CARE 
.ŀǊǊƛŜǊǎ ǘƻ ǎǳǊƎƛŎŀƭ ŎŀǊŜ ŀǊŜ ƻŦǘŜƴ ŘŜǎŎǊƛōŜŘ ǳǎƛƴƎ ŀ ά¢ƘǊŜŜ 5Ŝƭŀȅέ ƳƻŘŜƭΦ Lƴ ǘƘƛǎ ƳƻŘŜƭΣ ōŀǊǊƛŜǊǎ 

to care are related to a series of barriers. Limited surgical infrastructure, workforce, and 

resources can delay access to receiving surgery for those who seek treatment. Additional delays 

in receiving surgical care include delays in seeking care and delays in reaching care.1 When left 

ǳƴǘǊŜŀǘŜŘΣ ŘƛǎŜŀǎŜǎ ǿƘƛŎƘ ƎŜƴŜǊŀƭƭȅ ŘƻƴΩǘ ǊŜǉǳƛǊŜ ǎǳǊƎŜǊȅ Ƴŀȅ ŜƴŘ ǳǇ ǊŜǉǳƛǊƛƴƎ ǎǳǊƎƛŎŀƭ 

intervention.1 The reasons for these delays need to be better understood in order to improve 

access and surgical outcomes for those with surgical need. Healthcare seeking and receiving is 

especially limited in rural settings, in part due to workforce and physical infrastructural 

deficiencies.22 In low-income countries, families who seek healthcare are often delayed in 

receiving surgical care based on limited capacity of the local hospital or health facility.1,20,22,26 

Studies on the delivery of surgical procedures in children have identified several common 

barriers across LMICs in regards to high costs of care and acceptability of surgical care.27,28 

Reasons for not seeking surgical care in population-based studies included limited financial 

resources, lack of healthcare facilities, and a lack of trust in healthcare.29 There are an estimated 
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33 million individuals every year that face catastrophic health expenditure from lack of surgical 

and anesthesia care.30 Equally important to consider are the non-medical (indirect) costs of 

surgery, such as food, lodging, and loss of economic productivity;1,27,28,30 of which impact an 

additional 48 million individuals who face catastrophic expenditure every year.30 Although the 

risk of catastrophic expenditures is particularly high in LMICs, the impact of these costs on the 

rate and drivers poverty have not been well studied, and represent a much needed area of 

research.31 

1.4. GAPS IN KNOWLEDGE 
Although several recent studies have estimated the prevalence of surgical conditions in different 

LMICs, these studies lack pediatric specific indicators and have limited indicators for poverty 

assessment.31ς36 Similarly, most studies analyzing pediatric surgical procedure delivery have 

reported the data from either a single or limited number of  hospitals, typically those with high 

surgical capacity and located in urban centers,15,18,23,26,34,35,37 limiting the generalizability to 

nationwide surgical profiles. Studies which focus on government health facilities miss an 

opportunity to analyze the large portion of surgical care which is provided at private facilities in 

many LMICs.15,18,38ς40  

Somaliland is a country in East Africa, an area known for high unmet need for surgery.1 

Somaliland has been a fully functioning autonomous region of Somalia since 1991.41ς43 Although 

the country is not recognized as an independent state, it has achieved relative stability since 

separation. There has been limited health system research activity in Somaliland,44 largely in 

part to the perceived instability of the region by foreign institutions.42,43 In particular, there have 

been no published studies to assess the burden of surgical disease in children or adults in 

Somaliland. 
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1.5. OBJECTIVE 

Our objective was twofold: first, to estimate the burden of surgical disease in children in 

Somaliland using a community-based, household, nationwide survey, and second, to identify the 

types and volume of pediatric surgical care performed in Somaliland hospitals. The long-term 

goal of the study is to provide a foundation for scale up modeling and capacity building research 

to support pediatric surgical care in Somaliland. 

2. Methods 
This study used two approaches to assess pediatric surgical care in Somaliland. First, we 

estimated the burden of pediatric surgical conditions across Somaliland at the community level. 

We measured the burden of disease using the Surgeons OverSeas Assessment of Surgical Need 

(SOSAS), a validated national cluster-based, cross-sectional survey designed to determine the 

burden of surgical conditions within a community. Second, we measured the volume of pediatric 

surgical procedures performed nationally using a retrospective surgical record review of 

Somaliland hospitals, and used this data to estimate the amount of pediatric surgical care that is 

provided in the country. 

2.1. SETTING 

The study took place in Somaliland, an autonomous region of Somalia since 1991 (Figure 1). 

Although the country is not recognized as an independent state, it has achieved relative stability 

since separation, issued a separate currency, and set up an autonomous government with two 

fair democratic elections since 1991.41 The country has a gross domestic product (GDP) of $1.4 
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billion United States dollars (USD) (2012) and a GDP per capita of $347, classifying it as a low 

income country and the fourth poorest in the world.45 Poverty levels are nearly 30% in urban 

areas and 40% in rural areas.45 Approximately 53% of the population lives in urban centers, 11% 

in rural areas, 34% is nomadic or 

semi-nomadic.45 Inequality between 

urban and rural households is high 

and health outcomes are worse 

than neighboring countries.45 Infant 

and under-5 mortality rates are 109 

and 180 per 100,000 respectively46, 

compared to 55 and 83 per 100,000 

as the average of Sub Saharan 

Africa.47,48 The employment-to-

population ratio is about 28% for 

males and 17% for females.45 The 

six regions included in Somaliland borders are Awdal, Maroodi Jeex, Sahil, Togdheer, Sool, and 

Sanaag.49,50 Total population estimates range from 3.5 million51 to 4.5 million.42,45,52 This study 

used a population of 4,015,017 based on 2014 Somalia census data and local collaborator 

consensus.49 Approximately 50.18% of the population are children under the age of 16.24 

Although there is no registry of public and private hospitals, from conversations with Somaliland 

medical professionals and experiences on site, a total of 16 hospitals with surgical capacity were 

identified. 

FIGURE 1: DISTRICT MAP OF SOMALILAND (COLOR) 
BASED OFF DISTRICT MAP OF SOMALIA (GRAYSCALE) 
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2.2. PARTICIPANTS 

2.2.1. Aim 1: Community survey 

2.2.1.1. SAMPLE SIZE CALCULATION 

To estimate the burden of pediatric surgical conditions nationally, we aimed to use a 

community-based home survey for 1465 households, with two children assessed per household. 

The sample size was calculated based on estimated prevalence of pediatric surgical disease in 

several other LMICs.32,34,35 

TABLE 1: EQUATIONS USED TO DETERMINE SAMPLE SIZE 

 

The sample size (n) was designed using a calculation for determining the frequency of surgical 

conditions in a population.53 (Table 1: Equation 1) Sample size was calculated using Microsoft® 

Excel® 2016. In this equation we used a prevalence of 18.7% as an estimate derived from 3 of 

ǘƘŜ п ǇŜŘƛŀǘǊƛŎ ǎǳǊƎƛŎŀƭ ŎƻƴŘƛǘƛƻƴ ǇǊŜǾŀƭŜƴŎŜΩǎ ǊŜǇƻǊǘŜŘ ƛƴ previous SOSAS studies.24 Of the four 

reported country ǇŜŘƛŀǘǊƛŎ ǎǳǊƎƛŎŀƭ ǇǊŜǾŀƭŜƴŎŜΩǎ ό{ƛŜǊǊŀ [ŜƻƴŜ ς 27.5%, Nepal ς 17.6%, Uganda ς 

17.1%, and Rwanda ς 11.8%)24, Nepal was excluded because of its dissimilarity to Somaliland 

relative to the other three countries, all of which are in sub-Saharan Africa. The remaining three 

ŎƻǳƴǘǊȅΩǎ prevalence were weighted by total number of children in each study, resulting in an 

estimated 18.7% prevalence of pediatric surgical conditions. The above calculation has a built in 

±2.5% error surrounding the 18.7% estimated prevalence making the estimated prevalence 

 EQUATION USED RESULTING ESTIMATION 

1 
ὲ

ὈὉὊὊzὔὴρ ὴ

Ὠ
ὤ

ᶻὔ ρ ὴz ρ ὴ
 ὲ

ρȢττυzτȟπρυȟπρχzπȢρψφψρ πȢρψφψ

πȢπςυ
ρȢωφ

ᶻτȟπρυȟπρχρ πȢρψφψzρ πȢρψφψ
ρσφχ 

2 ίὥάὴὰὩ ίὭᾀὩ
ὲ

ὶὩίὴέὲίὩ ὶὥὸὩὩὰὭὫὭὦὰὩ ὶὥὸὩ
 ίὥάὴὰὩ ίὭᾀὩ

ρσφχ

πȢωυπȢωψ
ρτφψ ὧὬὭὰὨὶὩὲ 

3 

ίὥάὴὰὩ ίὭᾀὩ

ίὥάὴὰὩ ίὭᾀὩ
ὴὶέὴέὶὸὭέὲ έὪ ὧὬὭὰὨὶὩὲ

ὨέόὦὰὭὲὫ έὪ ίὥάὴὰὩ ίὭᾀὩ
  ίὥάὴὰὩ ίὭᾀὩ

ρτφψ
πȢυπρψ
ς

ρτφυ ὬέόίὩὬέὰὨί 
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16.2-21.9% for the suggested sample size (Table 1: Equation 1). The study used similar 

estimations for response rate, eligible rate, and design effect to the Nationwide Cross-Sectional 

Representative Household Survey to Estimate the Burden of Surgical Conditions in Uganda (Table 

1: Equation 1 & 2). Although the SOSAS tool was originally designed to include both children and 

adults, our study focused on assessment of pediatric surgical conditions. Therefore, we chose 

interview only children ages 0-15 years. Since this was the largest community-based home 

health survey to be conducted in Somaliland to date, the original target number of households 

was doubled (Table 1: Equation 3) to account for potential challenges which would reduce the 

intended sample size. 

2.2.1.2. SOMALILAND SAMPLING STRATEGY 
Somaliland includes 6 regions: Awdal, Maroodi Jeex, Sahil, Sanaag, Sool, and Togdheer (Figure 

2ύΦ tƻǇǳƭŀǘƛƻƴ ŜǎǘƛƳŀǘŜǎ ŦǊƻƳ нллр ŀƴŘ нлмп {ƻƳŀƭƛŀ ŎŜƴǎǳǎΩ ǿŜǊŜ ǳǎŜŘ to estimate 

ǇƻǇǳƭŀǘƛƻƴǎ ƻŦ {ƻƳŀƭƛƭŀƴŘΩǎ 6 regions.49,54  

FIGURE 2: MAP OF SOMALILAND DISTRICTS 

There are a total of 127 cities and villages in Somaliland which are currently populated, which 

are hereafter referred to as clusters.55 This list was compiled by the Somaliland Family and 

Health Association (SOFHA) and the Ministry of Planning and National Development.56 There are 

no population estimates for all villages, towns, and cities in Somaliland except for Hargeisa, the 
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capital. {ǳōǘǊŀŎǘƛƴƎ IŀǊƎŜƛǎŀ ŎƛǘȅΩǎ ǇƻǇǳƭŀǘƛƻƴ ŦǊƻƳ ǘƘŜ ǊŜƎƛƻƴ ƛƴ ǿƘƛŎƘ ƛt resides, the remaining 

households were selected proportional to size by region. Due to timing and resource 

constraints, a total of 25 clusters (cities and villages) were sampled. Within each cluster, 20 

households were selected. 25 clusters represent 19.69% of all clusters (n=127) identified in 

Somaliland. Sampling strata were population-weighted at the regional level to include 

representation of all 6 regions. Probability proportional to size (PPS) was used to determine the 

number of clusters to sample in each region. Clusters were randomly selected by assigning them 

a number and selecting the total clusters determined for that region (Table 2). Cities and semi-

cities are internally defined as towns which are significantly larger in population and size than 

villages. Thus, cities and semi-cities were given a weight of 2 and villages were given a weight of 

1 in selection, although no exact population data exists for cities or villages. 

The population of Hargeisa is reported at 1.2 million57 although on site collaborators and 

representatives from the Ministry of Planning and National Development report that 1.5 million 

is more accurate due to the recent influx of internally displaced persons. Because Hargeisa 

represents nearly 40% of the population of Somaliland, it was considered separately from other 

regions for sampling. The target total ƻŦ ƘƻǳǎŜƘƻƭŘǎ ōŀǎŜŘ ƻƴ IŀǊƎŜƛǎŀΩǎ ǇƻǇǳƭŀǘƛƻƴ ǿŀǎ рптΣ 

with an actual total of 379 households, ǎŀƳǇƭŜŘ ōŜŎŀǳǎŜ ƻŦ ƛǘǎ ƭŀǊƎŜ ǇǊƻǇƻǊǘƛƻƴ ƻŦ ǘƘŜ ŎƻǳƴǘǊȅΩǎ 

population.  

 TABLE 2: PROPORTIONAL TO SIZE SAMPLING STRATEGY FOR HOUSEHOLD SELECTION 

Region Est. 
regional 
population 

Est. regional 
child population 

Target no. 
HH* per 
region 

Actual cluster 
selected 

Cluster 
type 

Target no. of 
HH per cluster 

Actual no. 
of HH per 
cluster 

Maroodi Jeex 
(Hargeisa) 

1,500,000 751,500 547 Hargeisa City 551 379 

Maroodi Jeex 
(not Hargeisa) 

141,100 70,691 51 Abaarso Village 20 19 

Alaybaday Semi-city 20 19 

Dhubato Village 20 19 

Dacar Budhuq Semi-city 20 20 

Ina Igare Village 20 20 

Habaas Wayn Village 20 12 

Sahil 107,740 53,978 39 Shiikh Abdaal Semi-city 20 20 



 

18 

Berbera City 20 20 

Awdal 673,263 337,305 246 Boroma City 20 20 

Ceel Gaal Village 20 20 

Caasho Cado Village 20 18 

Saylac Semi-city 20 14 

Garbo Dadar Village 20 19 

Togdheer 721,363 361,403 263 Oodwayne Semi-city 20 20 

Beerato Semi-city 20 20 

Burao City 20 20 

Beer Village 20 22 

Qoryaale Village 20 19 

Oog Semi-city 20 20 

Sool 327,428 164,041 119 Yagoori Semi-city 20 17 

Laas Anood City 20 20 

Sanaag 544,123 272,606 199 Gar Adag Semi-city 20 22 

Eel Afwayn  Semi-city 20 20 

Erigavo City 20 20 

TOTAL 4,015,017 2,011,524 1,465 n=25 
 

1031 839 

*HH = household 

2.2.1.3. HOUSEHOLD SELECTION AND RANDOMIZATION PROCEDURES 

The target number of households per cluster was 20, except for Hargeisa, with actual 

households sampled detailed in Table 2. Households within each region were randomly 

selected. For all locations besides Hargeisa, enumerator pairs began in the middle of the town 

and each pair began in different directions. After completing the first survey, enumerators 

exited the household and flipped a coin using an app on a supplied smartphone. If heads, the 

pair would turn right, if tails, the pair would turn left. Then the pair would roll a dice using the 

same app. The number shown on the dice would determine the nth household they would next 

select. For example, if they flipped heads and rolled 5 the pair would turn right and sample the 

5th household on the right. Anytime the pair came across a cross road, they would use the 

random generator on the smart phone app which would indicate to turn right, left, or continue 

straight. In cases where more than one household resides in a building and that building is the 

ƴǘƘ άƘƻǳǎŜƘƻƭŘέ ŘŜǘŜǊƳƛƴŜŘ ōȅ ǘƘŜ ŘƛŎŜΣ ǘƘŜȅ ǿƻǳƭŘ ŀǎǎƛƎƴ ŜŀŎƘ ƘƻǳǎŜƘƻƭŘ ŀ ƴǳƳōŜǊ ŀƴŘ 

randomly select one of those numbers using the dice, rolling until one of the assigned numbers 

was rolled.  

For Hargeisa, a different starting point was determined each day due to the size of the city. 

Hargeisa is divided into 5 districts. In order to avoid confusion of these districts with the larger 
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ŘƛǎǘǊƛŎǘ ǳƴƛǘ ƻŦ {ƻƳŀƭƛƭŀƴŘΣ IŀǊƎŜƛǎŀΩǎ р ŘƛǎǘǊƛŎǘǎ are hereafter referred to as neighborhoods. 

These 5 neighborhoods are: Kood-Boor, 26 June, Ga'an Libaah, Ahmed Dhegeh, and Mohamoud 

Haybe. The target 547 households to sample in Hargeisa were split up between the 5 

neighborhoods, resulting in a target 110 households per neighborhood. Five pairs of 

enumerators (one male and one female) went to the 5 neighborhoods, one pair per 

neighborhood. Each pair was assigned a target of 10 surveys per day, resulting in a total of 11 

days of data collection for Hargeisa. Each pair was given a random starting point in their 

assigned neighborhood, using http://www.geomidpoint.com/random. 

The area of each neighborhood was approximated with rectangular GPS coordinates. If the 

starting point generated was not in the selected neighborhood (for example, each neighborhood 

borders the river which may not fit into the rectangular area of selected neighborhood) then 

another point was selected. The pair located the closest household to this GPS coordinate and 

began the survey there. At the start of a new day of data collection, each pair will be given a 

new random starting location within the neighborhood and continue the same random sampling 

process as previously described. 

2.2.2. Aim 2: Hospital survey 

2.2.2.1. HOSPITAL CAPACITY ASSESSMENT 

Hospitals were included in this study if they had the capacity to perform surgery, defined as the 

presence of at least one operating room. A total of 16 hospitals were identified by local 

collaborators, as no national registry exists. Hospitals which had no surgical capacity were 

excluded. In addition, we were not able to obtain data from one private hospital, International 

Hospital, due to a lack of willingness to complete the study surveys. Hospitals with surgical 

capacity but no procedures performed on children were included in analysis in order to 

understand the disparities of surgical capacity across all hospitals (Figure 3). 

http://www.geomidpoint.com/random
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FIGURE 3: HOSPITALS INCLUDED IN STUDY 

 

2.2.2.2. SURGICAL RECORD REVIEW 

For Aim 2, we reviewed all hospital-based surgical records from 01 August 2016 to 31 July 2017. 

For hospitals which did not have all records from this period (i.e. only had records from 2017), 

we collected medical records past 31 July 2017 through the day of data collection in order to 

maximize the number of procedures recorded up to 1 year (Table 3). Surgical records were 

collected from surgical logbooks at all surgically capable hospitals. All data was de-identified and 

reported on an aggregate level. Non-surgical medical records and surgical outpatient records 

were not included due to the difficulty of obtaining them and associating them with surgical 

logbook entries. Surgical records from logbooks were considered eligible if they included a 

surgical procedure for an individual ages 0-15 years.  

TABLE 3: DATA COLLECTION TIME FRAME FOR HOSPITALS WITH SURGICAL CAPACITY IN SOMALILAND 

(N=16) 

Hospital Region Time frame collected Total time 
Al Hayat Hospital Awdal August 1, 2016 - July 31, 2017 12 months 

Alaale Hospital Awdal August 1, 2016 - July 31, 2017 12 months 

Boroma Regional Hospital Awdal August 1, 2016 - July 31, 2017 12 months 

Edna Adan University Hospital Maroodi Jeex August 1, 2016 - July 31, 2017 12 months 

Gargaar Multispecialty Hospital Maroodi Jeex October 1, 2017 - October 31, 2017 1 month 

Gabiley Regional Hospital Maroodi Jeex August 1, 2016 - July 31, 2017 12 months 

Hargeisa Group Hospital Maroodi Jeex January 1, 2017 - August 31, 2017 8 months 

Hargeisa Neurology Hospital Maroodi Jeex August 1, 2017 - October 31, 2017 3 months 
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Manhal Hospital - Ophthalmology Surgeries Maroodi Jeex July 1, 2017 - October 31, 2017 4 months 

Manhal Hospital - Specialized Surgeries Maroodi Jeex August 1, 2016 - July 31, 2017 12 months 

Berbera Regional Hospital Sahil January 1, 2017 - September 30, 2017 9 months 

Sheikh District Hospital Sahil August 1, 2016 - July 31, 2017 12 months 

Erigavo Regional Hospital Sanaag August 1, 2016 - July 31, 2017 12 months 

Las Anod Regional Hospital Sool August 1, 2016 - July 31, 2017 12 months 

Burao Regional Hospital Togdheer August 1, 2016 - July 31, 2017 12 months 

Daarul Xanaan Hospital Togdheer August 1, 2016 - July 31, 2017 12 months 

 

2.3. DATA COLLECTION 

2.3.1. Aim 1: Community survey 

2.3.1.1. SOSAS 

We collected community-based data to estimate the amount of surgical conditions in children 

using the SOSAS tool, adapted contextually for Somaliland. SOSAS is was designed based on the 

Demographic and Health Surveys (DHS) guidelines and the WHO Guidelines for Conducting 

Community Surveys for Injuries and Violence and the survey tool designed for road traffic 

injuries.58 The SOSAS tool was revised to measure the prevalence of surgically treatable 

condition.58 To date, there have been four countries in which SOSAS has been used to assess the 

national burden of surgical conditions: Nepal33, Uganda59, Rwanda36, and Sierra Leone32, and 

SOSAS is currently being done in Nigeria.60 The SOSAS survey for Somaliland was adapted slightly 

to include more pediatric specific questions based on us of SOSAS in Nigeria.60 We also added 

several questions on poverty, income, and assets to understand better the financial burden of 

surgical conditions.31 

The SOSAS tool includes three parts: a household demographics section, and two sections which 

assess the presence of surgical conditions at any point in ǘƘŜ ƛƴŘƛǾƛŘǳŀƭΩǎ ƭƛŦŜǘƛƳŜΦ After 

gathering household demographic information, two children were randomly selected from the 

family to serve as participants in the second part. This study restricted selection of individuals to 

children ages 0-15. The child interview included questions on child demographics (age, general 

wellness, education level) and condition-specific questions for six body areas (facial, chest, back, 

abdominal, groin and extremities) (Appendix A: SOSAS Somaliland). Since surgical conditions 
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were only assessed for children, questions were asked to parents or guardians about surgical 

condition history in the child. The child was not required to be present during the interview, as 

interviews were often conducted during the school day. Parents were able to provide surrogate 

consent for children 12 years and younger. Children 13-15 years were required to provide oral 

consent in person along with their parent or guardian.  

2.3.1.2. ENUMERATORS 

Participants were interviewed by public health and nurse graduates from Edna Adan University 

in Somaliland, hereafter referred to as enumerators. Enumerators interviewed selected 

households in pairs, one male and one female, to ensure comfort during culturally sensitive 

questions. During data collection, enumerators approached households and stated their 

credentials and purpose and ask to consent the head of household. 

2.3.2. Aim 2: Hospital survey 

2.3.2.1. HOSPITAL CAPACITY ASSESSMENT 
The research manager and/or coordinator asked permission from the lead clinician or 

administrator at each hospital (preferably the hospital director) for participation in the study 

ŀƴŘ ǇǊŜǎŜƴǘŜŘ ǘƘŜ ǎǘǳŘȅΩǎ ƭŜǘǘŜǊ ƻŦ ǇŜǊƳƛǎǎƛƻƴ ŦǊƻƳ ǘƘŜ Ministry of Health (MoH). The identified 

hospital representative was interviewed using a one-page hospital capacity assessment adapted 

from ǘƘŜ [/ƻD{Ωǎ Surgical Assessment Tool - Hospital Walkthrough61 and DL/{Ω Global 

Assessment of Pediatric Surgery (GAPS).62 This survey collected data on hospital infrastructure, 

workforce, and other relevant pediatric surgical indicators (Appendix B: Somaliland hospital 

capacity assessment). 

2.3.2.2. SURGICAL RECORD REVIEW 

The surgical record review collected data from all pediatric surgical procedures performed at 

each hospital. After completing the hospital capacity assessment, the research manager and/or 

coordinator reviewed all surgical records for children age 0-15 who underwent surgical care 
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from 01 August 2016 to 31 July 2017 or adjusted time frame. The surgical records were 

reviewed using a quantitative survey tool (Appendix C: Somaliland pediatric surgical record 

review tool). As most surgical records are kept via handwritten logbooks, they were analyzed on 

site and de-identified data was entered into an electronic database.  

2.4. MEASURES 

2.4.1. Aim 1: Community survey 
The SOSAS survey includes data on family demographics and surgical condition history. Family 

demographics include questions on family size, household location (rural vs urban), 

transportation to health facilities, income and assets, and recently deceased family members. 

Families were only asked to provide information on family members who had died in the 

previous one year. In questions which involved an aspect of time, time point cutoffs included 

the past 3 years (when the current drought started in Somaliland) and 7 years (the previous 

Somaliland presidential election) so that participants had a major event to conceptualize time. 

Health facilities were defined according to SOSAS58 as Primary health facility: Health facility 

without functioning operating room; Secondary health facility: Health facility with functioning 

operating room; and Tertiary health facility: Health facility with functioning operating room and 

minimal one surgical specialists. As many families did not know the difference between 

secondary and tertiary hospitals in their country, these two categories were combined in 

analysis. The interview for surgical conditions includes questions on child demographics (age, 

general wellness, education level) and condition specific questions for six body areas (facial, 

chest, back, abdominal, groin and extremities). If a family reported a surgical condition in an 

identified body area, further follow up questions were asked on condition type, current 

presence of the conditions, healthcare seeking history, traditional healthcare, type of surgical 

procedure performed, disability status, and reason for not seeking or receiving healthcare. 

(Appendix A: SOSAS Somaliland). Major procedures were defined as procedures which require 
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regional/general anesthesia and minor procedures were defined as dressings, wound care, 

punctures, suturing and incision/drainage (I&D). Additionally, parents were asked to identify if a 

ŎƘƛƭŘΩǎ ǇǊƻōƭŜƳ ǿŀǎ ƻƴŜ ƻŦ мс pediatric surgical conditions through a picture logbook presented 

by the enumerator, in order to determine condition diagnosis for 16 high burden congenital 

deformities.63  (Appendix D: Pediatric surgical portfolio). 

2.4.2. Aim 2: Hospital survey 

2.4.2.1. HOSPITAL CAPACITY ASSESSMENT 
Review of hospital capacity included general information (region, type of hospital), 

infrastructure (availability of electricity/water/oxygen, number of beds, operating rooms, and 

anesthesia machines), service delivery (catchment area, patients per admitted, operations, post-

operative mortality, and workforce), and finances (surgery specific hospital budget, patient 

payment for services, cost of Bellwether procedures64 and transportation/lodging costs). 

2.4.2.2. SURGICAL RECORD REVIEW 
The surgical record review included data on patient age, gender, surgical procedure performed, 

date of surgery and outcome (if available). Although the surgical record review tool included 

variables such as cost and outcome, logbooks rarely contained this information. As data was 

collected in a cross-sectional method from surgical logbooks, there was no data collected on 

admission diagnosis or surgical severity. 

2.5. ANALYSIS 

2.5.1. Aim 1: Community survey 

To measure the burden of surgical conditions, we used the definition from the LCoGS, in which 

ǎǳǊƎƛŎŀƭ ŎƻƴŘƛǘƛƻƴǎ ŀǊŜ άany disease, illness, or injury in which surgical care can potentially 

improve the outcomeΦέ1 Although at least one enumerator in each pair was medically trained, 

conditions were confirmed as surgical by one pediatric surgeon not involved with data 

collection. Lifetime prevalence of surgical conditions was determined for all children who 
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reported a surgical condition at some point in their life. Households and individuals were 

weighted using design weights based on sampling fraction, known regional populations from 

Somalia census data49, and pediatric proportion estimates.24 

Data were analyzed using SAS 9.4 (SAS Institute Inc, Cary, NC) and Microsoft Excel 2010 

(Microsoft Corp, Redmond, WA). All data were analyzed with survey methodology, which 

included incorporating proportional-to-size methodology, the cluster-based sampling strategy, 

and the design weights based on sampling fractions. Household and child demographic data 

were analyzed through survey frequencies (with weighted %) and medians (with associated 

interquartile range (IQR)). Child demographics were compared across regions using the Wald 

chi-squared statistic for categorical variables and regressions statistics across continuous 

variable. Household, child, and condition specific data were compared between children who 

reported a surgical condition versus those who did not, for children who did have a condition 

and did seek healthcare versus those with a condition and did not seek healthcare, and for 

children who sought healthcare and received a surgical procedure versus those who sought 

healthcare but did not receive surgical procedure, using a weighted model. Condition 

characteristics and child demographics were reported for all children and stratified by age 

group, region, and the body location of the identified surgical conditions. Household death 

characteristics were reported in proportions and frequencies and were compared between 

adults and children for differences using the Wald chi-squared statistic.  

The primary outcomes were presence of a surgical condition (dichotomous) and surgical 

procedure received (dichotomous). P-values were reported from the F test (2x2 tables) or 

Adjusted F test (greater than 2x2 tables) and did not include missing values. Frequencies are 

reported in whole values. Percentages, means, medians, IQR, and standard error (SE) are 

reported to two decimal places. P-values are reported to four decimal places. Significance was 
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assessed at p-values less than 0.05 and marginal significance was assessed at p-values less than 

0.10. 

2.5.2. Aim 2: Hospital survey 

2.5.2.1. HOSPITAL CAPACITY ASSESSMENT 
Responses to the hospital capacity assessment were aggregated and organized in Microsoft 

Excel 2010 (Microsoft Corp, Redmond, WA, USA). For continuous variables, sum of all values, 

medians, mode, and mean between hospitals were reported where appropriate.  

2.5.2.2. SURGICAL RECORD REVIEW 

Reported surgical diagnosis were coded due to the large variation in specificity of diagnosis and 

spelling errors by a research assistant and research manager (Appendix E: Full list of surgical 

conditions and coding). Surgical diagnosis codes were reviewed by a pediatric surgeon. Surgical 

procedures were categorized into surgical platforms of care by a pediatric surgeon (Appendix E: 

Full list of surgical conditions and coding).  

Of the 15 hospitals, 11 hospitals had 12 months of surgical procedures. For the other 5 hospitals, 

1 hospital had 9 months of data available, 1 hospital had 8 months of data available, 1 hospital 

had 4 months of data available, 1 hospital had 3 months of data available, and 1 hospital had 1 

month of data available. One hospital which kept separate surgical logbooks for 

ophthalmological procedures and all other procedures had a full 12 months for one logbook and 

only 3 months for another and thus is counted twice in this consideration (Table 4). 

To account for the missing data for these 5 hospitals, we used two methods. First, the surgical 

diagnoses and surgical procedures that were missing at each hospital were replicated based on 

existing data at that hospital, assuming the procedures captured were representative of 

procedures occurring during an entire 12-month period. For hospitals which reported greater 

than ½ year of data, but less than 1 full year, diagnosis and procedure pairs were randomly 
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selected from existing data to fill missing observations. Second, missing data ŦƻǊ ǘƘŜ ŎƘƛƭŘΩǎ ŀƎŜ, 

gender, town of origin, type of anesthesia, surgery provider, and anesthesia provided were 

accounted for through multiple imputation (MI) using multivariate normal distribution (MVN) 

with SAS Markov Chain Monte Carlo (MCMC) so that all hospitals had 12 months of surgical 

procedures. (Table 4). Imputed gender, type of anesthesia, and provider variables were rounded 

to nearest whole value to analyze categorical levels. A total of 10 imputations were run. All 

subsequent analyses were conducted using one imputed dataset, rather than through multiple 

imputation analysis techniques. All variables in the final imputed dataset were compared with 

the original complete-case dataset and no differences were noted (assessed at a p-value of 

0.05). The resulting dataset included 1,255 surgical procedures performed over a 12-month 

period for 15 Somaliland hospitals. Data were analyzed in SAS 9.4 (SAS Institute Inc., Cary, NC, 

USA) and Microsoft Excel 2010 (Microsoft Corp, Redmond, WA, USA).  

Data were summarized using frequency tables and medians with associated IQR. Child 

demographics, surgical procedure categories, and surgical diagnoses were reported and 

stratified by hospital. as well as by region and hospital type (public or private) to determine 

differences. P-values were determined using Mantel-Haenszel Chi-Square test statistic. 

Frequencies were reported in whole values. Percentages, means, medians, IQR, and SE were 

reported to two decimal places. P-values were reported to four decimal places.  
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TABLE 4: SURGICAL RECORD ADDITIONS THROUGH MULTIPLE IMPUTATION  

HOSPITAL NAME 
HOSPITAL 
CODE 

REGION DATA COLLECTION TIME FRAME TOTAL TIME 
SURGERIES 
RECORDED 

MI* ADDITIONS TOTAL 

Al Hayat Teaching Hospital AHH Awdal August 1, 2016 - July 31, 2017 12 months 99 0 99 

Alaale Hospital AH Awdal August 1, 2016 - July 31, 2017 12 months 132 0 132 

Boroma Regional Hospital BorRH Awdal August 1, 2016 - July 31, 2017 12 months 9 0 9 

Edna Adan University Hospital EAUH Maroodi Jeex August 1, 2016 - July 31, 2017 12 months 303 0 303 

Gabiley Regional Hospital GRH Maroodi Jeex August 1, 2016 - July 31, 2017 12 months 0 0 0 

Manhal Specialty Hospital ς  
Specialized Surgeries 

MSH Maroodi Jeex August 1, 2016 - July 31, 2017 12 months 149 0 149 

Sheikh District Hospital SDH Sahil August 1, 2016 - July 31, 2017 12 months 16 0 16 

Erigavo Regional Hospital ERH Sanaag August 1, 2016 - July 31, 2017 12 months 2 0 2 

Las Anod Regional Hospital LARH Sool August 1, 2016 - July 31, 2017 12 months 0 0 0 

Burao Regional Hospital BRH Togdheer August 1, 2016 - July 31, 2017 12 months 38 0 38 

Daaru Xanaan Hospital DXH Togdheer August 1, 2016 - July 31, 2017 12 months 2 0 2 

Berbera Regional Hospital BerRH Sahil January 1, 2017 - September 30, 2017 9 months 2 1 3 

Hargeisa Group Hospital HGH Maroodi Jeex January 1, 2017 - August 31, 2017 8 months 123 62 185 

Manhal Specialty Hospital ς  
Ophthalmology Surgeries 

MSH Maroodi Jeex July 1, 2017 - October 31, 2017 4 months 65 130 195 

Hargeisa Neurology Hospital HNH Maroodi Jeex August 1, 2017 - October 31, 2017 3 months 3 9 12 

Gargaar Multispecialty Hospital GMH Maroodi Jeex October 1, 2017 - October 31, 2017 1 month 9 101 110 

Total    
 

952 301 1255 

*Multiple imputation  using multivariate normal distribution (MVN) with SAS Markov Chain Monte Carlo (MCMC) 
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2.6. ETHICAL CONSIDERATIONS 

Institutional Review Board (IRB) approval was granted from Duke University. Since Somaliland 

does not have a national IRB, a formal letter of approval for the study was granted from the 

Somaliland MoH. Results will be disseminated to all collaborators (including the MoH, 

participating hospital directors, and international collaborators) at the end of the study. 

Participants in the community survey (Aim 1) were consented verbally and given the option to 

start participation at any time. Study participants were given contact information about the 

study if they would like to seek out the study results. We obtained a waiver of consent to review 

medical records for the retrospective review. 

3. Results 

3.1. AIM 1: COMMUNITY SURVEY 

3.1.1. Demographics of families and children (Table 5) 
In this study, 1450 children, from 839 families, were interviewed. A total of 871 families were 

asked to participate and of these, 32 declined participation for a variety of reasons ς no time 

(65.6%); no perceived benefit (21.9%); not willing (9.4%); and other (sick child) (3.1%) ς resulting 

in 839 families participating in the survey. Nearly all the respondents for the survey were 

mothers of the household (88.8%). About half of these families were from urban areas (51.6%), 

the other half from rural areas (48.4%). Median household size was 5.8 members (IQR: 4.0, 7.9) 

and the median number of children per family was 3.0 (IQR: 1.8, 4.6). Most household members 

were under 15 years old (53.7%) and children 1-5 years (19.0%) and 6-10 years (18.2%) had the 

highest proportion of household ages. 

Travel time, cost, and type of transport varied between primary, secondary and tertiary health 

facilities.58 Families reported that the closest secondary/tertiary health was usually public 

(67.0%) with a median time of 0.9 hours to get to the facility (IQR: 0.5, 1.9 hours). Most families 
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reported being less than 2 hours from a secondary/tertiary health facility (76.6%). Families 

reported traveling to secondary/tertiary health facilities mostly by public transport (54.4%) and 

the median cost of transport was $4.7 USD (IQR: $0.8, $18.0 USD). 

TABLE 5: HOUSEHOLD DEMOGRAPHICS (N=839)  
% (n) 

Total 
 

839* 

DEMOGRAPHIC INFORMATION   
Village Type 

 

   Rural 51.61 (398) 
   Urban 48.39 (441) 

Household size 5.81 (4.04, 7.91) 

No. children per household 3.01 (1.76, 4.61) 

Household age 
 

    < 1 y 2.45 (146) 
   1-5 y 18.98 (1090) 
   6-10 y 18.16 (1002) 
   11-15 y 14.07 (759) 
   > 15 y 46.34 (2623) 

Population gender 
 

   Female 50.37 (2856) 
   Male 49.59 (2760) 

Respondent information 

Position in household 
 

   Mother 88.83 (750) 
   Other** 11.17 (89) 

HEALTH FACILITY INFORMATION 
tǊƛƳŀǊȅϞ   

Type 
  

   Private 31.29 (272) 
   Public 56.03 (450) 
   Unknown/Missing 12.68 (117) 

Travel time to facility (hours) 0 (0, 0.34) 

Wait time for travel (hours) 0 (0, 0) 

Type of transport § 
 

   Public transport 8.88 (86) 
   Car  2.31 (22) 
   On foot  82.08 (661) 
   Carried 0.04 (2) 
   Unknown/Missing 6.68 (68) 

/ƻǎǘ ƻŦ ǘǊŀƴǎǇƻǊǘ ό¦{5ύ όƛŦ Ŏƻǎǘ Ҕлύ ϟ 0.92 (0.38, 2.58) 

{ŜŎƻƴŘŀǊȅϞϞ ŀƴŘ ǘŜǊǘƛŀǊȅϞϞϞ όƴҐмстуύ ϝϝϝ 

Type 
  

   Private 33.01 (389) 
   Public 66.99 (648) 
   Unknown/Missing* --- (641) 

Travel time to facility (hours) 0.9 (0.47, 1.92) 
   Җ н ƘƻǳǊǎ 76.75 (885) 
   > 2 hours 23.25 (205) 
   Missing --- (588) 

Wait time for travel (hours) 0.41 (0, 0.76) 

Type of transport § 
 

   Public transport 54.42 (635) 
   Car  31.77 (310) 
   On foot  13.04 (139) 
   Carried 0.77 (5) 
   Unknown/Missing --- (589) 

/ƻǎǘ ƻŦ ǘǊŀƴǎǇƻǊǘ ό¦{5ύ όƛŦ Ŏƻǎǘ Ҕлύ ϟ 4.74 (0.8, 17.96) 
*32 families denied participation for the following reasons: no time (65.63%); no perceived benefit (21.88%); not willing (9.38%); and other 
(sick child) (3.13%) 
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**Other respondents (grandmother, sister, father, aunt, daughter, grandfather, uncle, brother, head of household, girl, and step mother) 
each represent less than 4.5% of total 
ϞPrimary health facility: Health facility without functioning operating room 
ϞϞSecondary health facility: Health facility with functioning operating room 
ϞϞϞTertiary health facility: Health facility with functioning operating room and minimal one surgical specialists 
(Surgeons/Orthopedics/Gynecologist/Urologist) 
ϟFor families that reported cost in Somaliland shillings, the current conversion rate of 1 USD:10000 shilling was used 
§Other options (Motorcycle, Bicycle, Boat, Animal) had no responses 
***As many participants did not know the nearest secondary or tertiary facility, nor the difference between the two, these health facility 
levels have been combined and missing frequencies are reported but not included in the percentage breakdown 

 

3.1.2. Characteristics of children who died (Table 6) 
We found 94 deaths using the SOSAS survey, of which 25 were children age 15 years or younger. 

The median age of death for children was 1.5 years (IQR: 0.1, 3.1 years). Most pediatric deaths 

were among children between the ages of 1 to 5 years (58.0%) followed by those less than 1 

year (27.3%), 11-15 years (13.2%) and 6-10 years (1.5%). Compared to adult deaths, pediatric 

deaths were more likely to be male (59.9% vs 45.5%, respectively) (p = 0.03). Nearly all pediatric 

ŘŜŀǘƘǎ ǿŜǊŜ ŎŀǘŜƎƻǊƛȊŜŘ ŀǎ άƻǘƘŜǊέ όттΦ9%), the next highest category being abdominal 

distention or pain (13.3%). About half of pediatric deaths sought healthcare (53.4%). Reasons for 

not seeking healthcare included no time (person died before arrangements) (48.5%), no money 

for healthcare (30.7%), fear/no trust (6.9%), no need (condition is not surgical) (6.9%), or 

facility/personnel/equipment not available (6.9%). Most did not seek traditional healthcare 

(86.8%) and most children died at home (65.3%) instead of in a health facility (34.7%). There 

were no significant differences in cost of healthcare between children (mean USD: $386.4, SE: 

$142.4) and adults (mean USD: $518.7, SE: $71.75) but children had significantly lower cost of 

funerals (mean USD: $208.2, SE: $40.7) compared to adults (mean USD: $389.9, SE: $38.8) (p < 

0.0001). All children and adults who died had a funeral (100.0%).  
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TABLE 6: CHARACTERISTICS OF DEATHS IN CHILDREN AND ADULTS (N=94) 
 

Total Children (Җ 15 y) Adults (> 15 y) p 

 % (n) % (n) % (n)  
Total deaths (94) 28.16 (25) 71.84 (69)  

Deaths per family (median, IQR) 1 (1.00, 1.00)    

Age at death (median, IQR) 43.39 (7.63, 58.86) 1.51 (0.05, 3.05) 55.09 (39.06, 65.06) n/a 

   <1 y 7.7 (8) 27.34 (8)   

   1-5 y 16.35 (12) 58.03 (12)   

   6-10 y 0.41 (1) 1.45 (1)   

   11-15 y 3.71 (4) 13.17 (4)   

   > 15 y 71.84 (69)  100 (69)  

Gender     

   Female 49.97 (47) 40.13 (11) 54.51 (36) 
0.0296    Male 49.12 (46) 59.87 (14) 45.49 (32) 

   Missing 0.91 (1) . (0) . (0) 

Females pregnant at death 3.35 (1) . (0) 100 (1) n/a 

Reason for death     

   Injury 6.21 (5) 8.01 (1) 5.72 (4) 

n/a 

   Wound not due to an injury 3.36 (3) . (0) 4.68 (3) 
   Bleeding or ill around childbirth 3.78 (2) . (0) 5.26 (2) 
   Mass (Growth or Swelling) 8.5 (9) . (0) 11.54 (8) 
   Abdominal distention or pain 5.58 (5) 13.3 (3) 2.9 (2) 
   Others 70.67 (69) 77.87 (19**) 69.91 (50) 
   Missing 1.9 (1) 6.74 (1) 0 () 

Injury specific reason     

   Bite or animal attack 18.89 (1) 0 (0) 28.56 (1) 

n/a 
   Car, truck, bus crash 17.95 (1) 0 (0) 27.13 (1) 
   Gunshot / firearm 14.66 (1) 0 (0) 22.15 (1) 
   Others (specify) 48.5 (2) 100 (1) 22.15 (1) 

Surgically preventable death     

   Possible 16.04 (14) 7.47 (1) 19.4 (13) 
0.6496    Non-surgical 34.68 (35) 40.33 (10) 32.46 (25) 

   Unknown 49.28 (45) 52.2 (14) 48.14 (31) 

Healthcare sought     

   No 28.05 (20) 46.56 (10) 20.79 (10) 
0.1724 

   Yes 71.95 (74) 53.44 (15) 79.21 (59) 

Reason for not seeking healthcare     

   No time (person died before arrangements) 46.14 (9) 48.5 (4) 44.06 (5) 

0.8583 
   No money for healthcare 23.55 (5) 30.66 (3) 17.3 (2) 
   Fear / no trust 14.61 (2) 6.94 (1) 21.34 (1) 
   No need (condition is not surgical) 9.21 (2) 6.94 (1) 11.2 (1) 
   Not available (facility/personnel/equipment) 6.49 (2) 6.94 (1) 6.1 (1) 

Traditional healthcare     

   No 87.68 (81) 86.79 (22) 91.5 (59) 
0.4914    Yes 9.59 (10) 13.21 (3) 8.5 (7) 

   Missing 2.73 (3) . (0) . (0) 

Type of healthcare     

   Hospital visit 67.23 (71) 37.91 (12) 80.23 (59) 

n/a 
   Pharmacy visit 3.81 (2) 13.98 (2) . (0) 
   None 27.14 (19) 48.11 (10) 19.77 (9) 
   Missing 1.82 (2) . (0) . (0) 

Location of death     

   Health facility 28.26 (29) 34.71 (10) 26.28 (19) 
0.5353    Home 70.61 (63) 65.29 (13) 73.72 (50) 

   Others 1.13 (2) . (0) . (0) 

FINANCIAL INFORMATION     

Cost of healthcare (USD) (mean, SE) 488.32 (79.95) 386.36 (142.38) 518.73 (71.75) 0.2436 

Funeral (yes) 100 (94) 100 (25) 100 (69)  

Cost of funeral (USD) (mean, SE) 338.61 (44.82) 208.21 (40.67) 389.94 (38.75) <.0001 

*Other options which had no responses included: deformity congenital and deformity acquired 
**Reasons for those selecting other include: anemia (n=1); asthma (n=1); cholera (n=1); diarrhea (n=2); drowning (n=1); esophagus 
blockage (n=1); heart attack (n=1); jaundice (n=1); labor (n=1); stillborn (n=5); stomach ache (n=1); vomiting (n=1) 
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3.1.3. Demographics of children surveyed for surgical conditions (Tables 7 & 8) 
Within the 839 households, we collected data from 1450 children using the SOSAS survey. 

Analysis of demographics in the 1450 children surveyed showed several findings. Most children 

were male (56.7%) and ages 1-5 years (43.2%) with a median age of 5.25 years (IQR: 2.4, 9.1 

years). For children ages 6 and older, 35.1% had no education, 61.1% had primary school 

education, and 3.1% had secondary school education. Nearly all children were from Somaliland 

(97.1%), with others being from Ethiopia (1.0%), Somalia (0.7%), or Djibouti (0.4%). Median 

number of years living in the current house was 4.2 years (IQR: 1.8, 8.0 years). Most reported 

being generally healthy (93.6%). Nearly all children reported either no illness (66.6%) or 1-13 

weeks of illness (30.3%) in the past 1 year. Similarly, nearly all children reported either no health 

visits (70.1%) or 1-3 health visits (24.4%) in the past 1 year. 

When stratified by region, there were no differences by gender, education level or number of 

health visits. There were differences between regions in age category (p < 0.0001) and being 

generally healthy (p < 0.0001). The Sahil region had the highest proportion of children less than 

1 year of age (9.2%) and 1-5 years (52.3%).  The Sool region had the highest proportion of 

children ages 6-10 years (38.0%) and Sanaag region had the highest proportion of children 11-15 

years (29.8%). Maroodi Jeex had the lowest proportion of children reporting being generally 

healthy (89.3%) while Togdheer had the highest proportion (98.3%). The Sahil region had the 

greatest proportion of children reporting four or more health visits in the last 1 year (7.7%) 

while children in the Awdal region reported had the highest proportion of children reporting 0 

health visits in the past 1 year (78.2%) compared to other regions. 
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TABLE 7: DEMOGRAPHICS OF CHILDREN SURVEYED FOR SURGICAL CONDITIONS (N=1450) 

  % (n) 

Gender  

   Female 43.34 (640) 
   Male 56.66 (810) 

Age (median, IQR) 5.25 (2.35, 9.07) 

   < 1 y 5.25 (76) 
   1-5 y 43.24 (633) 
   6-10 y 32.67 (469) 
   11-15 y 18.85 (272) 

Education if age җ 6*  

   None 35.13 (282) 
   Primary school 61.14 (428) 
   Secondary school  3.13 (25) 
   Missing 0.6 (6) 

Country of origin  

   Missing 0.75 (13) 
   Somaliland 97.1 (1419) 
   Somalia 0.71 (6) 
   Ethiopia 1.04 (10) 
   Djibouti 0.4 (2) 

Years lived in house 4.17 (1.83, 8.04) 

Generally healthy  

   No 5.51 (96) 
   Yes 93.56 (1338) 
   Missing 0.93 (16) 

Illness frequency  
(week/last 12 months) 
(median/IQR) 

0 (0, 0.97) 

   0 66.59 (906) 
   1-13 30.3 (482) 
   14-26 0.48 (11) 
   27-39 0.1 (2) 
   39-52 1.69 (30) 
   Missing 0.85 (19) 

Number of health visits  
(last 12 months) 
(median/IQR) 

0 (0, 0.35) 

   0 70.09 (968) 
   1-3 24.42 (385) 
   >4 4.51 (76) 
   Missing 0.98 (21) 
*free public primary school begins for children 
ages 5-7 years. The median of 6 years was used 
as a cutoff point for analysis 

 

  



 

 

TABLE 8: DEMOGRAPHICS OF CHILDREN SURVEYED FOR SURGICAL CONDITIONS STRATIFIED BY REGION (N=1450) 
 Total Awdal Maroodi Jeex Sahil Sanaag Sool Togdheer 

p* 
 % (n) % (n) % (n) % (n) % (n) % (n) % (n) 

Total (1450) 17 (159) 40.69 (848) 2.54 (65) 13.63 (107) 8.33 (64) 17.8 (207)  

Gender         

   Female 43.34 (640) 39.15 (64) 46.56 (390) 44.62 (29) 44.91 (48) 39.4 (25) 40.3 (84) 
0.61 

   Male 56.66 (810) 60.85 (95) 53.44 (458) 55.38 (36) 55.09 (59) 60.6 (39) 59.7 (123) 

Age         

   < 1 y 5.25 (76) 7.1 (12) 4.36 (40) 9.23 (6) 7.46 (8) 3.35 (2) 4.1 (8) 

<.0001 
   1-5 y 43.24 (633) 43.52 (65) 43.27 (367) 52.31 (34) 38.42 (41) 41.49 (27) 45.99 (99) 
   6-10 y 32.67 (469) 37.7 (61) 32.84 (277) 24.62 (16) 24.39 (26) 37.97 (24) 32.57 (65) 
   11-15 y 18.85 (272) 11.68 (21) 19.52 (164) 13.85 (9) 29.74 (32) 17.18 (11) 17.34 (35) 

Education if age җ 6*         

   None (includes nursery) 35.13 (282) 34.17 (32) 35.19 (169) 56 (14) 34.36 (20) 37.69 (13) 32.66 (34) 

0.5115** 
   Primary school 61.14 (428) 63.34 (48) 58.21 (246) 44 (11) 62.24 (36) 62.31 (22) 66.72 (65) 
   Secondary school (junior / senior) 3.13 (25) 2.49 (2) 5.41 (21) . (0) 3.4 (2) . (0) . (0) 
   Missing 0.6 (6) . (0) 1.19 (5) . (0) . (0) . (0) 0.62 (1) 

Country originally from         

   Somaliland 97.1 (1419) 89.95 (148) 97.63 (830) 100 (65) 100 (107) 98.58 (63) 99.41 (206) 

n/a 

   Somalia 0.71 (6) 2.8 (3) 0.28 (2) . (0) . (0) 1.43 (1) . (0) 

   Ethiopia 1.04 (10) 4.45 (5) 0.7 (5) . (0) . (0) . (0) . (0) 

   Djibouti 0.4 (2) 2.34 (2) . (0) . (0) . (0) . (0) . (0) 

   Missing 0.75 (13) 0.46 (1) 1.39 (11) . (0) . (0) . (0) 0.59 (1) 

Generally healthy         

   No 5.51 (96) 3.46 (8) 9.31 (74) 9.23 (6) 3.68 (4) 2.85 (2) 0.85 (2) 
<.0001    Yes 93.56 (1338) 96.08 (150) 89.27 (762) 90.77 (59) 95.44 (102) 97.15 (62) 98.25 (203) 

   Missing 0.93 (16) 0.46 (1) 1.42 (12) . (0) 0.88 (1) . (0) 0.9 (2) 

Illness frequency (week/last 12 months)      

   0 66.59 (906) 78.51 (120) 55.64 (473) 66.15 (43) 73.07 (78) 77.12 (49) 70.5 (143) 

n/a 

   1-13 30.3 (482) 20.21 (36) 39.32 (328) 26.15 (17) 25.96 (28) 22.88 (15) 26.58 (58) 
   14-26 0.48 (11) . (0) 0.92 (10) . (0) . (0) . (0) 0.59 (1) 
   27-39 0.1 (2) . (0) 0.14 (1) 1.54 (1) . (0) . (0) . (0) 
   39-52 1.69 (30) 0.82 (2) 2.48 (20) 6.15 (4) 0.96 (1) . (0) 1.44 (3) 
   Missing 0.85 (19) 0.46 (1) 1.5 (16) . (0) . (0) . (0) 0.9 (2) 

Number of health visits (last 12 months)    

   0 70.09 (968) 78.23 (121) 59.77 (514) 67.69 (44) 78.51 (84) 77.12 (49) 76.62 (156) 

0.1439 
   1-3 24.42 (385) 18.8 (33) 32 (261) 24.62 (16) 19.65 (21) 18.11 (12) 18.97 (42) 
   >4 4.51 (76) 2.52 (4) 6.7 (56) 7.69 (5) 0.96 (1) 4.78 (3) 3.51 (7) 
   Missing 0.98 (21) 0.46 (1) 1.53 (17) . (0) 0.88 (1) . (0) 0.9 (2) 
*statistical significance ran without missing values 
**statistical significance ran for no education vs any education 

 

3
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3.1.4. Demographics by surgical condition, healthcare seeking behavior, and 
surgical treatment status (Table 9) 
We found a total of 226 surgical conditions in 191 children, yielding a prevalence of surgical 

conditions in our study population of 13.7%. Of the 191 children, 158 reported 1 surgical 

condition, 31 reported 2 surgical conditions, and 2 reported 3 surgical conditions, totaling 226 

surgical conditions. When stratified by presence or absence of a surgical condition, there was no 

difference in child age, gender, region, family income, or transport time. However, there were 

more children per family for children who had a surgical condition compared to those who did 

not have a surgical condition (mean 4.1 vs 3.8, respectively; p = 0.05). Children who had surgical 

conditions also were more frequently from urban areas (61.7% vs 46.2%, respectively; p = 0.10) 

and similar regions. Compared to children who did not have surgical conditions, children who 

reported surgical conditions were less likely to be generally healthy (95.7% vs 76.5%, 

respectively) (p = 0.11), had a higher number of health facility visits (p = 0.003), and higher 

number of weeks ill in the past one year (p = 0.09). 

For children with a surgical condition (n=226 conditions in 191 children), 158 conditions were in 

children reported seeking healthcare and 64 were in children who did not seek healthcare for 

the condition. There were no differences in age, gender, family income, region, village type, 

health facility visits, number or weeks ill, or health status among children who sought healthcare 

for their condition compared to those who did not seek healthcare. However, families of 

children who sought healthcare had fewer children per family (3.7 vs 4.3, respectively) (p = 0.01) 

and shorter transport time to secondary/tertiary health facilities (1.8 vs 3.2 hours, respectively; 

p = 0.01). There was a difference in the proportion of children who lived over 2 hours from a 

secondary/tertiary facility between those who sought healthcare (18.2%) and did not seek 

healthcare (49.6%) (p = 0.03).  
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Among those children who sought healthcare (n=158), 55 reported receiving a surgical 

procedure and 99 did not; 4 children did seek healthcare but did not answer whether they had 

received surgery or not. There was no difference in age, number of children per family, village 

type, health status, health facility visits, or cost of transport among those who received a 

surgical procedure compared to those who did not. Most children who did not receive surgery 

reported a family income of 0-100 USD per month (41.8%) although children who did receive 

surgery most frequently reported an income of 400-700 USD per month (28.4%). Children who 

received surgery were marginally more likely to be male than those who did not receive surgery 

(73.6% vs 55.1%) (p = 0.12). There was a difference in primary care transport time (0.30 vs 0.16 

hours, respectively) and wait time (0.2 vs 0.1 hours, respectively) with children who received 

surgery having higher average transport (p = 0.001) and wait times (p = 0.03) than those who did 

not. 
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TABLE 9: DEMOGRAPHIC CHARACTERISTICS OF CHILDREN STRATIFIED BY THE SURGICAL CONDITION, HEALTHCARE SEEKING BEHAVIOR, AND SURGICAL 

TREATMENT STATUS (N=1450) 
 Total children 

No surgical 
condition 

Surgical 
condition* 

p**  
Did not seek 
healthcare 

Sought 
healthcare 

p**  
Did not 

receive surgery 
Received 
surgery 

p* 

DEMOGRAPHICS % (n) % (n) % (n)  % (n) % (n)  % (n) % (n)  

No. of children interviewed (1450) 86.27 (1302) 13.73 (226)  32.75 (64) 67.25 (158)  64.29 (99) 35.71 (55)  

No. children with conditions (191)          

No. of conditions (226)          

Age (mean, SE) 6.35 (0.12) 6.33 (0.11) 6.91 (0.46) 0.212 6.49 (0.76) 7.09 (0.37) 0.358 7.29 (0.49) 6.78 (0.35) 0.321 
   <1 y 5.25 (76) 4.93 (65) 6.59 (15) 

0.303 

12.31 (7) 3.97 (8) 

0.195 

5.48 (6) 1.5 (2) 

0.589 
   1-5 y 43.24 (633) 43.98 (583) 34.35 (75) 36.86 (25) 32.75 (48) 28.31 (26) 39.34 (20) 

   6-10 y 32.67 (469) 32.32 (411) 37.74 (87) 28.47 (17) 43.14 (70) 43.39 (44) 44.43 (25) 

   10-15 y 18.85 (272) 18.78 (243) 21.32 (49) 22.36 (15) 20.14 (32) 22.82 (23) 14.73 (8) 

Gender           

   Female 43.34 (640) 44.3 (586) 38.55 (92) 
0.235 

42.22 (28) 37.68 (64) 
0.396 

44.95 (45) 26.36 (18) 
0.115 

   Male 56.66 (810) 55.7 (716) 61.06 (133) 56.56 (35) 62.32 (94) 55.05 (54) 73.64 (37) 

No. children per family (mean, SE) 3.85 (0.07) 3.82 (0.07) 4.10 (0.15) 0.045 3.65 (0.18) 4.31 (0.20) 0.006 4.25 (0.22) 4.56 (0.24) 0.139 

Family income           

   Missing 25.74 (423) 25.04 (370) 32.49 (83) 

0.332 

21.95 (18) 36.02 (61) 

0.694 

30.17 (33) 46.41 (27) 

n/a 

    $0 - $100  35.91 (481) 35.54 (429) 38.7 (78) 49.42 (28) 34.39 (50) 41.84 (39) 20.17 (9) 

    $100 - $400  31.72 (461) 32.7 (424) 24.17 (57) 21.93 (15) 25.83 (42) 24.86 (25) 28.43 (16) 

    $400 - $700  5.77 (70) 5.97 (67) 3.46 (5) 4.27 (1) 3.15 (4) 3.14 (2) 3.33 (2) 

    $700 - $1000  0.85 (15) 0.75 (12) 1.18 (3) 2.44 (2) 0.59 (1) . (0) 1.67 (1) 

Village type           

   Rural 52.32 (698) 53.79 (641) 38.31 (85) 
0.104 

54.96 (35) 31.12 (50) 
0.123 

35.79 (36) 22.89 (12) 
0.240 

   Urban 47.68 (752) 46.21 (661) 61.69 (141) 45.04 (29) 68.88 (108) 64.21 (63) 77.11 (43) 

Region           

   Awdal 17 (159) 17.58 (147) 13.71 (22) 

0.131 

31.44 (15) 5.41 (7) 

0.268 

8.63 (7) . (0) 

n/a 

   Maroodi Jeex 40.69 (848) 39.22 (745) 51.92 (150) 31.91 (32) 60.52 (114) 54.66 (66) 70.05 (45) 

   Sahil 2.54 (65) 2.32 (54) 3.77 (14) 2.51 (3) 4.48 (11) 5.85 (9) 1.14 (1) 

   Sanaag 13.63 (107) 14.32 (102) 5.86 (7) 12.8 (5) 2.62 (2) 4.18 (2) . (0) 

   Sool 8.33 (64) 7.86 (55) 12.2 (14) 13.61 (5) 11.8 (9) 12.9 (6) 10.43 (3) 

   Togdheer 17.8 (207) 18.71 (199) 12.54 (19) 7.74 (4) 15.17 (15) 13.77 (9) 18.38 (6) 

Generally healthy           

   Missing 0.93 (16) 1.01 (16) 0.83 (1) 

0.113 

2.56 (1) . (0) 

0.128 

. (0) . (0) 

0.268    No 5.51 (96) 3.25 (52) 22.66 (56) 13.8 (10) 27.51 (46) 31.08 (33) 20.9 (12) 

   Yes 93.56 (1338) 95.74 (1234) 76.52 (169) 83.64 (53) 72.49 (112) 68.92 (66) 79.1 (43) 

No. health facility visits in last 12 months 
   Missing 0.98 (21) 1.05 (20) 0.91 (2) 

0.003 

2.56 (1) 0.13 (1) 

0.516 

0.21 (1) . (0) 

0.615    0 70.09 (968) 72.04 (892) 47.08 (106) 55.36 (41) 42.38 (62) 43.34 (38) 39.94 (22) 

   1-3 24.42 (385) 23.35 (337) 38.84 (85) 30.71 (16) 43.13 (68) 40.08 (41) 50.23 (26) 
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   >4 4.51 (76) 3.57 (53) 13.16 (33) 11.37 (6) 14.35 (27) 16.37 (19) 9.83 (7) 

No. weeks ill in last 12 months 
   Missing 0.85 (19) 0.98 (19) 0.39 (1) 

0.089 

1.22 (1) . (0) 

0.719 

. (0) . (0) 

n/a 

   0 66.59 (906) 68.45 (835) 45.5 (101) 49.24 (35) 42.97 (63) 44.29 (39) 39.94 (22) 

   1-13 30.3 (482) 29.32 (426) 39.42 (87) 38.97 (20) 39.98 (66) 35.92 (38) 47 (26) 

   14-26 0.48 (11) 0.44 (9) 1.93 (6) 2.99 (3) 1.45 (3) 0.43 (1) 3.33 (2) 

   27-39 0.1 (2) 0.06 (1) 1.09 (2) 2.54 (1) 0.41 (1) 0.65 (1) . (0) 

   39-52 1.69 (30) 0.75 (12) 11.68 (29) 5.04 (4) 15.19 (25) 18.71 (20) 9.73 (5) 

Transport time (hours) (mean, SE) 
   Primary care 0.18 (0.04) 1.63 (0.18) 0.54 (0.18) 0.955 0.12 (0.06) 0.21 (0.03) 0.052 0.16 (0.03) 0.30 (0.02) 0.001 
   Secondary/tertiary care 2.15 (0.56) 2.14 (0.54) 2.24 (0.73) 0.784 3.16 (0.68) 1.82 (0.68) 0.007 1.85 (0.74) 1.82 (0.66) 0.930 

{ŜŎƻƴŘŀǊȅκǘŜǊǘƛŀǊȅ ŦŀŎƛƭƛǘȅ ǘǊŀǾŜƭ ǘƛƳŜ Ϟ 
   aƛǎǎƛƴƎ ϟ --- (590) --- (506) --- (84) 

0.393 

--- (22) --- (61) 

0.031 

--- (38) --- (20) 

0.663    Җ н ƘƻǳǊǎ 76.57 (902) 77.31 (777) 71.8 (125) 50.43 (28) 81.81 (93) 83.1 (55) 78.79 (35) 

   > 2 hours 23.43 (209) 22.69 (176) 28.2 (33) 49.57 (17) 18.19 (16) 16.9 (11) 21.21 (5) 

Wait time (hours) (mean, SE) 
   Primary care 0.15 (0.07) 2.51 (0.15) 1.26 (0.11) 0.219 0.05 (0.03) 0.13 (0.07) 0.354 0.08 (0.05) 0.23 (0.11) 0.032 
   Secondary/tertiary care 1.54 (0.75) 1.56 (0.81) 1.38 (0.65) 0.798 2.25 (0.92) 0.97 (0.55) 0.120 1.31 (0.82) 0.46 (0.14) 0.285 

Cost of transport (USD) (if cost >0) * (mean, SE) 
   Primary care 2.78 (0.96) 14.2 (2.78) 11.51 (2.81) 0.963 1.94 (1.59) 2.93 (1.00) 0.565 4.23 (2.33) 2.11 (0.47) 0.436 
   Secondary/tertiary care 91.01 (6.02) 43.21 (19.82) 201.95 (25.48) 0.001 3.00 (0.00) 206.17 (24.28) <.0001 31.13 (21.93) 241.27 (13.45) 0.001 

Did the cost of surgery make it difficult to pay for basic household needs? 
   Yes         32.99 (13)  

   No         67.01 (18)  

* No surgical condition (n=1302) and surgical conditions (n=226) total up to greater than number of children interviewed (n=1450) because some children had more than one surgical condition 
** p values analyzed without including missing variable values 
Ϟ n values total up to greater than total number due to secondary and tertiary health facility information being combined  
ϟ Many participants did not know the nearest secondary or tertiary facility and therefore the frequency of missing is reported but missing values are not included in the percentage breakdown 
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3.1.5. Condition specifics by healthcare seeking behavior and surgical treatment 
status (Table 10) 
We found several trends in healthcare seeking behaviors and surgical treatment status in 

children who reported a surgical condition (n=226 conditions). Most children reported that the 

condition was still present (61.4%). Most reported that the timing of onset was in the last 1-12 

months (22.3%) or over 7 years ago (18.0%). The most common condition reported were 

congenital deformities (34.4%), followed by wound related injuries (23.8%), burns (12.2%), 

wounds not injury related (11.5%), acquired deformities (11.1%), gastro-intestinal (GI) problems 

(2.8%), or masses (2.7%). If a condition was due to an injury, children reported the type of injury 

as a fall (33.9%), open fire/explosion (11.5%), hot liquid/hot object (11.5%), car, truck, or bus 

crash (5.9%), stab/slash/cut/crush (3.4%), bite or animal attack (2.9%), or gunshot (2.1%). Few 

sought traditional healthcare (19.6%) and most did not receive any type of surgical care (62.7%).  

For those children who sought healthcare compared with those who did not seek healthcare, we 

did not find any difference in the current presence of the surgical condition, timing of condition 

onset, or seeking traditional healthcare for the condition. Of those who did NOT seek 

healthcare, conditions included congenital deformities (53.0%), wound related injuries (13.9%) 

or acquired deformities (12.5%). Of those who did seek healthcare, conditions included wound 

related injuries (29.2%) congenital deformities (26.2%) and wounds not injury related (13.2%). 

Injury types regardless of healthcare-seeking behavior were primarily falls (sought healthcare: 

36.9%; did not seek healthcare: 25.4%). For those who did not seek healthcare, the reported 

reasons were no money for transportation (35.8%), no need (13.3%), no money for healthcare 

(7.9%), facility/personnel/equipment not available (6.1%), no time (4.8%), and fear/lack of trust 

(2.6%). 

Among children who had a surgical condition and sought healthcare (n=158), 55 received a 

surgical procedure and 99 did not. We did not find any differences between those who received 
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a surgical procedure and those who did not in timing of onset or seeking traditional healthcare. 

Children who received surgical care were less likely to report having the condition now (27.8% 

vs 76.3%, respectively) (p = 0.05). Conditions for those who received surgery and those who did 

not were primarily wound related injuries (35.7% vs 25.4%, respectively) and congenital 

deformities (29.6% vs 24.1%, respectively). Injuries for those who received surgery were 

primarily due to falls (47.9%) and open fires/explosions (13.2%); while among those who did not 

receive surgery, injuries were primarily due to falls (29.2%) and hot liquids/hot objects (14.3%). 

Of those who received surgery, about 47.9% were major procedures and 52.1% were minor 

procedures. For those who did not receive surgery, but did seek healthcare (n=99), the reported 

reasons were άno needέ (35.0%), άno money for healthcareέ (25.5%), or 

άfacility/personnel/equipment not availableέ (17.7%). 
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TABLE 10: CONDITION SPECIFICS BY HEALTHCARE SEEKING AND SURGERY RECEIVING STATUS (N=226) 
 

Surgical 
condition* 

Did not seek 
healthcare 

Sought 
healthcare 

p 
Did not receive 

surgical 
procedure 

Received 
surgical 

procedure 
P 

CONDITION SPECIFIC % (n) % (n) % (n)  % (n) % (n)  

No. of children interviewed (1450)       

No. children with conditions (191)       

No. of conditions (226) 32.75 (64) 67.25 (158)  64.29 (99) 35.71 (55)  

Present now (yes) 61.4 (132) 70.86 (41) 58.25 (91) 0.1826 76.33 (74) 27.75 (15) 0.0454 

Timing of onset        

   < 1 month 5.86 (16) 7.16 (4) 5.36 (12) 

0.9690 

5.08 (7) 5.75 (4) 

0.1404 

   1-12 months 22.34 (54) 24.46 (17) 21.84 (37) 19.8 (20) 23.69 (15) 
   1-3 years 21.8 (48) 21.68 (15) 22.38 (33) 14.69 (15) 36.99 (18) 
   3-7 years 30.4 (62) 28.37 (16) 32.11 (46) 38.27 (35) 21.16 (10) 
   >7 years 18.02 (42) 18.32 (12) 18.31 (30) 22.16 (22) 12.42 (8) 
   Missing 1.57 (4) . (0) . (0) . (0) . (0) 

Condition specifics*        

   Deformity congenital   34.39 (72) 52.98 (33) 26.15 (39) 

n/a 

24.05 (22) 29.58 (15) 

n/a 

   Wound injury related  23.82 (51) 13.89 (8) 29.23 (43) 25.39 (22) 35.73 (20) 
   Burn   12.16 (27) 10.8 (6) 12.52 (20) 13.35 (13) 11.67 (7) 
   Wound not injury related   11.5 (32) 7.32 (6) 13.22 (25) 13.18 (18) 12.27 (6) 
   Deformity acquired  11.14 (26) 12.46 (10) 10.76 (16) 17.18 (16) . (0) 
   GI problems* 2.75 (7) . (0) 4.16 (7) 5.69 (6) 1.67 (1) 
   Masses* 2.66 (7) 2.56 (1) 2.78 (6) 0.21 (1) 7.42 (5) 
   Missing 1.57 (4) . (0) 1.19 (2) 0.95 (1) 1.67 (1) 

Type of injury*        

   Fall  33.85 (36) 25.35 (6) 36.87 (29) 

n/a 

29.16 (12) 47.94 (17) 

n/a 

   Open fire / explosion  11.56 (11) 17.62 (3) 9.82 (8) 7.4 (3) 13.23 (5) 
   Hot liquid / hot object 11.53 (12) 13.67 (3) 11.18 (9) 14.25 (6) 7.94 (3) 
   Car, truck, bus crash  5.89 (7) 6.61 (2) 5.84 (5) 4.33 (2) 5.29 (2) 
   Stab / slash / cut / crush  3.36 (4) . (0) 4.67 (4) 6.5 (3) 2.65 (1) 
   Bite or animal attack  2.85 (2) 6.94 (1) 1.51 (1) 2.79 (1) . (0) 
   Gunshot  2.06 (1) . (0) 2.86 (1) 5.31 (1) . (0) 
   Missing 28.89 (30) 29.81 (9) 27.24 (19) 30.26 (11) 22.95 (7) 

HEALTHCARE RECEIVED        

Traditional healthcare        

   No 78.4 (180) 79.76 (51) 79.61 (129) 
0.8757 

86.66 (85) 66.21 (40) 
0.1545    Yes 19.63 (41) 19.02 (12) 20.39 (29) 13.34 (14) 33.79 (15) 

   Missing 1.97 (5) 1.22 (1) . (0) . (0) . (0) 

Type of care received (if healthcare sought)        

   No care 62.65 (99)  62.65 (99)  100 (99)   

   Major procedure 17.06 (26)  17.06 (26)   47.89 (26)  

   Minor procedure 18.56 (29)  18.56 (29)   52.11 (29)  

   Missing 1.73 (4)  1.73 (4)  . (0) . (0)  

Reason for no healthcare seeking        

   No (money for) transportation 35.77 (22) 35.77 (22)      

   No need 13.3 (7) 13.3 (7)      

   No money for healthcare 7.86 (7) 7.86 (7)      

   Not available (facility/personnel/equipment) 6.06 (5) 6.06 (5)      

   No time 4.8 (2) 4.8 (2)      

   Fear / lack of trust 2.6 (3) 2.6 (3)      

   Missing 29.6 (18) 29.6 (18)      

Reason for not receiving surgery        

   No need 35.04 (40)    35.04 (40)   

   No money for healthcare 25.46 (25)    25.46 (25)   

   Not available (facility/personnel/equipment) 17.67 (13)    17.67 (13)   

   Missing 21.83 (21)    21.83 (21)   

Current disability associated with condition        

   The condition is not disabling  60.21 (98) 50.14 (34) 60.21 (98) 

0.2395 

58.08 (59) 63.55 (37) 

0.4547 
   I feel ashamed  4.03 (6) 2.56 (1) 4.03 (6) 5.48 (5) 1.67 (1) 
   I'm not able to work like I used to  2.32 (5) 1.22 (1) 2.32 (5) 0.95 (1) 4.83 (4) 
   I need help with transportation and daily living 19.74 (29) 39.43 (22) 19.74 (29) 24.27 (23) 11.6 (5) 
   Missing 13.7 (20) 6.64 (6) 13.7 (20) 11.22 (11) 18.35 (8) 
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3.1.6. Characteristics of surgical conditions reported (Tables 11, 12 & 13) 
Of the 1450 children, 191 reported having a surgical condition at some point in their life for a 

total of 226 surgical conditions identified. The rate of conditions was highest in children 6-10 

years (37.7%) followed by 1-5 years (34.4%), 11-15 years (21.3%), and less than 1 year (6.6%). In 

total, 41.0% of conditions were reported in children less than 5 years old. Most conditions were 

reported by children in Maroodi Jeex (51.9%), followed by Awdal (13.7%), Togdheer (12.5%), 

Sool (12.2%), Sanaag (5.9%), and Sahil (3.8%). 

3.1.6.1. CHARACTERISTICS OF SURGICAL CONDITIONS, STRATIFIED BY SOSAS BODY LOCATION (TABLE 11) 
In the cohort of 1450 children, we found the most frequent location of surgical conditions 

(n=226) was in the face/neck (5.8%), followed by extremities (4.4%), abdomen (1.3%), groin 

(1.3%) chest (0.7%), and back (0.2%). Of the surgical conditions identified (n=226), there were 

no differences in presence of the condition currently, seeking traditional healthcare, or receiving 

surgical treatment between body locations. There was, however, a difference in body location 

for children greater or less than 5 years old (p = 0.0004). Abdomen and back locations were 

cited mostly among children 5 years and younger (64.9% and 71.0%, respectively); facial and 

groin locations were noted equally among children over and under 5 years (44.9% and 50.1%, 

respectively); and chest and extremities locations were mostly among children over 5 years 

(84.2% and 72.1%, respectively). There was also a difference in seeking healthcare between 

condition body locations (p = 0.09); children with abdominal conditions mostly did not seek 

healthcare (59.9%), about half of children with groin conditions did seek healthcare (53.0%), 

while most children sought healthcare with back (71.0%), chest (64.8%), extremities (65.3%), 

and facial (75.8%) conditions.  
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TABLE 11: CHARACTERISTICS OF SURGICAL CONDITIONS, STRATIFIED BY SOSAS BODY LOCATION(N=226) 
 

Total Abdomen Back Chest Extremities Facial Groin 
p* 

 % (n) % (n) % (n) % (n) % (n) % (n) % (n) 

No. of children interviewed (1450)        

No. of children with conditions (191)        

No. of conditions** 13.74 (226) 1.34 (23) 0.23 (4) 0.68 (12) 4.36 (73) 5.83 (94) 1.31 (20)  

Age - categorical         

   < 1 y 6.59 (15) 19.15 (3) . (0) . (0) 2.84 (2) 9.04 (10) . (0) 

n/a 
   1-5 y 34.35 (75) 45.72 (10) 71.01 (3) 15.81 (2) 25.07 (21) 35.87 (30) 50.13 (9) 
   6-10 y 37.74 (87) 10.81 (4) 28.99 (1) 62.96 (7) 44.58 (32) 34.37 (33) 45.75 (10) 
   11-15 y 21.32 (49) 24.31 (6) . (0) 21.23 (3) 27.51 (18) 20.72 (21) 4.13 (1) 

Age - dichotomous         

   < 5 40.94 (90) 64.88 (13) 71.01 (3) 15.81 (2) 27.91 (23) 44.9 (40) 50.13 (9) 
0.0004 

   җ р 59.06 (136) 35.12 (10) 28.99 (1) 84.19 (10) 72.09 (50) 55.1 (54) 49.87 (11) 

Region         

   Awdal 13.71 (22) 14.15 (1) 28.99 (1) 10.19 (1) 20.08 (11) 7.24 (6) 20.06 (2) 

n/a 

   Maroodi Jeex 51.92 (150) 54.94 (17) 71.01 (3) 65.01 (9) 54.49 (50) 44.36 (55) 63.76 (16) 
   Sahil 3.77 (14) 5.55 (2) . (0) 5.42 (1) 0.85 (1) 6.36 (10) . (0) 
   Sanaag 5.86 (7) 8.49 (1) . (0) . (0) 2.6 (1) 9.92 (5) . (0) 
   Sool 12.2 (14) 16.86 (2) . (0) 19.38 (1) 10.79 (4) 12.61 (6) 8.6 (1) 
   Togdheer 12.54 (19) . (0) . (0) . (0) 11.18 (6) 19.5 (12) 7.58 (1) 

Generally healthy         

   No 22.66 (56) 16.18 (4) 52.66 (2) 41.29 (6) 20.46 (14) 24.73 (27) 12.38 (3) 
0.19    Yes 76.52 (169) 83.82 (19) 47.34 (2) 58.71 (6) 76.94 (58) 75.27 (67) 87.62 (17) 

   Missing 0.83 (1) . (0) . (0) . (0) 2.6 (1) . (0) . (0) 

CONDITION CHARACTERISTICS         

Present now (yes) 61.4 (132) 32.15 (7) 76.33 (3) 60.48 (7) 57.79 (39) 69.06 (64) 66.98 (12) 0.1398 

Timing of onset         

   < 1 month 5.86 (16) 6.82 (2) . (0) . (0) 7.65 (5) 5.6 (8) 4.13 (1) 

n/a 

   1-12 months 22.34 (54) 35.33 (7) . (0) 43.1 (4) 19.21 (16) 22.39 (24) 12.38 (3) 
   1-3 years 21.8 (48) 26.77 (5) 71.01 (3) 15.81 (2) 21.88 (16) 21.08 (18) 14.23 (4) 
   3-7 years 30.4 (62) 14.91 (4) . (0) 33.9 (4) 26.07 (19) 30.16 (24) 65.13 (11) 
   >7 years 18.02 (42) 16.17 (5) 28.99 (1) 7.2 (2) 22.71 (15) 18.91 (18) 4.13 (1) 
   Missing 1.57 (4) . (0) . (0) . (0) 2.48 (2) 1.85 (2) . (0) 

/ƻƴŘƛǘƛƻƴ ǎǇŜŎƛŦƛŎǎ ϟ         

   Deformity congenital   34.39 (72) 1.68 (11) 0.54 (3) 0.34 (2) 2.52 (16) 6.07 (28) 1.63 (12) 

n/a 

   Wound injury related  23.82 (51) 0.21 (1) . (0) 1.04 (4) 2.12 (25) 2.18 (20) 0.21 (1) 
   Burn   12.16 (27) 0.3 (1) 0.21 (1) 0.51 (3) 2.79 (18) 0.44 (3) 0.21 (1) 
   Wound not injury related   11.5 (32) . (0) . (0) 0.42 (2) 0.76 (6) 1.59 (22) 0.42 (2) 
   Deformity acquired  11.14 (26) 1.69 (3) . (0) . (0) 0.6 (4) 1.56 (16) 0.63 (3) 
   DL ǇǊƻōƭŜƳǎϞ 2.75 (7) 1.26 (6) . (0) . (0) . (0) . (0) 0.21 (1) 
   aŀǎǎŜǎϝϞϞ 2.66 (7) 0.1 (1) . (0) 0.21 (1) 0.21 (1) 0.78 (4) . (0) 
   Missing 1.57 (4) . (0) . (0) . (0) 0.63 (3) 0.21 (1) . (0) 

¢ȅǇŜ ƻŦ ƛƴƧǳǊȅ ϟϟ         

   Fall  33.85 (36) 14.94 (1) . (0) 11.44 (1) 40.5 (24) 35.57 (10) . (0) 

n/a 

   Open fire / explosion  11.56 (11) . (0) 100 (1) . (0) 13.58 (5) 11.73 (5) . (0) 
   Hot liquid / hot object 11.53 (12) 10.24 (1) . (0) 77.12 (5) 7.36 (4) . (0) 66.67 (2) 
   Car, truck, bus crash  5.89 (7) . (0) . (0) . (0) 6.87 (4) 4.85 (2) 33.33 (1) 
   Stab / slash / cut / crush  3.36 (4) 14.94 (1) . (0) 11.44 (1) . (0) 4.85 (2) . (0) 
   Bite or animal attack  2.85 (2) . (0) . (0) . (0) 3.6 (1) 3.13 (1) . (0) 
   Gunshot  2.06 (1) . (0) . (0) . (0) 4.21 (1) . (0) . (0) 
   Missing 28.89 (30) 59.89 (5) . (0) . (0) 23.88 (14) 39.86 (11) . (0) 

HEALTHCARE RECEIVED         

Healthcare sought         

   No 32.24 (64) 59.91 (12) 28.99 (1) 35.19 (3) 32.25 (21) 22.34 (19) 47.02 (8) 
0.0924    Yes 66.19 (158) 40.09 (11) 71.01 (3) 64.81 (9) 65.27 (50) 75.8 (73) 52.98 (12) 

   Missing 1.57 (4) . (0) . (0) . (0) 2.48 (2) 1.85 (2) . (0) 

Traditional healthcare         

   No 78.4 (180) 85.09 (19) 76.33 (3) 76.29 (9) 76.62 (57) 76.46 (75) 87.62 (17) 
0.7305    Yes 19.63 (41) 14.91 (4) 23.67 (1) 23.71 (3) 20.9 (14) 20.76 (16) 12.38 (3) 

   Missing 1.97 (5) . (0) . (0) . (0) 2.48 (2) 2.78 (3) . (0) 

Type of care received (if healthcare sought)         

   No care 62.65 (99) 79.82 (9) 33.33 (1) 75.61 (7) 51.98 (25) 63.8 (47) 84.42 (10) 

0.8394* 
   Major procedure 17.06 (26) 20.18 (2) 66.67 (2) 12.2 (1) 10.51 (5) 21.02 (15) 7.79 (1) 
   Minor procedure 18.56 (29) . (0) . (0) 12.2 (1) 33.71 (18) 14.07 (9) 7.79 (1) 
   Missing 1.73 (4) . (0) . (0) . (0) 3.8 (2) 1.11 (2) . (0) 

Reason for no healthcare seeking         

   No money for healthcare 35.77 (22) . (0) . (0) . (0) 60.85 (12) 50.36 (9) 11.94 (1) 

n/a 

   No need 29.6 (18) 56.73 (7) . (0) 77.54 (2) 21.14 (3) 3.46 (1) 53.4 (5) 
   Not available (facility/personnel/equipment) 13.3 (7) 25.14 (2) 100 (1) . (0) 0.91 (1) 9.23 (2) 30.71 (1) 
   Fear / lack of trust 6.06 (5) 4.63 (1) . (0) . (0) 7.69 (2) 7.62 (1) 3.94 (1) 
   No (money for) transportation 4.8 (2) . (0) . (0) . (0) . (0) 16.33 (2) . (0) 
   No time 2.6 (3) 6.75 (1) . (0) . (0) 1.73 (1) 2.85 (1) . (0) 
   Missing 7.86 (7) 6.75 (1) . (0) 22.46 (1) 7.69 (2) 10.16 (3) . (0) 

Reason for no surgical care received §         

   No need 35.04 (40) 74.72 (7) . (0) 32.26 (2) 32.4 (9) 31.03 (18) 36.91 (4) 

n/a 
   No money for healthcare 25.46 (25) . (0) . (0) 11.06 (1) 31.19 (8) 28.36 (14) 26.18 (2) 
   Not available (facility/personnel/equipment) 17.67 (13) . (0) 100 (1) 3.62 (1) 18.5 (4) 23.68 (7) . (0) 
   Missing 21.83 (21) 25.28 (2) . (0) 53.05 (3) 17.91 (4) 16.94 (8) 36.91 (4) 
*statistical significance ran for no procedure vs any procedure 
**% represent the proportion of conditions in the interviewed population of children 
Ϟ/ŀǘŜƎƻǊȅ ϦDL ǇǊƻōƭŜƳǎϦ ƛƴŎƭǳŘŜǎ ǊŜǎǇƻƴǎŜǎΥ !ōŘƻƳƛƴŀƭ ŘƛǎǘŜƴǘƛƻƴ ƻǊ ǇŀƛƴΣ Lƴŀōƛƭƛǘȅ ǘƻ ǳǊƛƴŀǘŜΣ and Leaking of urine or feces (like fistula) 
ϞϞ/ŀǘŜƎƻǊȅ ϦaŀǎǎŜǎϦ ƛƴŎƭǳŘŜǎ ǊŜǎǇƻƴǎŜǎΥ aŀǎǎ ƻǊ ƎǊƻǿǘƘ όǎƻŦǘ ǊŜŘǳŎƛōƭŜύΣ aŀǎǎ ƻǊ ƎǊƻǿǘƘκƎƻƛǘŜǊΣ ŀƴŘ .ǊŜŀǎǘ Ƴŀǎǎ κ .ǊŜŀǎǘ ŎŀƴŎer  
ϟ/ŀǘŜƎƻǊƛŜǎ ǿƛǘƘ ƴƻ ǊŜǎǇƻƴǎŜǎ ƛƴŎƭǳŘŜΥ aŀǎǎ ƻǊ ƎǊƻǿǘƘ όǎƻƭƛŘύΤ .ƭŜŜŘƛƴƎ όǇŜǊ ǊŜŎǘum); Bleeding (per penis); and Obstructed delivery 
ϟϟ/ŀǘŜƎƻǊƛŜǎ ǿƛǘƘ ƴƻ ǊŜǎǇƻƴǎŜǎ ƛƴŎƭǳŘŜΥ aƻǘƻǊŎȅŎƭŜ ŎǊŀǎƘΤ tŜŘŜǎǘǊƛŀƴΣ ōƛŎȅŎƭŜ ŎǊŀǎƘ  
§Categories with no responses include: No (money for) transportation; No time; Fear / lack of trust 
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3.1.6.2. CHARACTERISTICS OF SURGICAL CONDITIONS, STRATIFIED BY AGE (TABLE 12) 

In the cohort of 1450 children, we found the most frequent age group for children with surgical 

conditions was 6-10 years (5.2%), followed by 1-5 years (4.7%), 11-15 years (2.9%), and less than 

1 year (0.9%). Of the surgical conditions identified (n=226), we did not find any differences 

between ages for any condition or healthcare characteristics. For children 11-15 years, most 

conditions started more than 7 years previously (42.2%); for children 6-10, most conditions 

started 3-7 years previously (42.0%); for children 1-5 years, most conditions started 1-3 years 

previously (41.9%); and for children less than one year, all conditions started between 1 and 12 

months previously (100%). Most conditions reported in children less than 1 year and between 1-

5 years were congenital deformities (81.3% and 50.4%, respectively) while injury related wounds 

were most common for children ages 6-10 years (28.5%) and 11-15 years (34.7%). Falls were the 

greatest source of injury for ages 1-5 years (36.1%), 6-10 years (34.9%), and 11-15 years (29.1%). 

¢ƘŜ ǇǊƛƳŀǊȅ ǊŜŀǎƻƴ ŦƻǊ ƴƻǘ ǎŜŜƪƛƴƎ ƘŜŀƭǘƘŎŀǊŜ ǿŀǎ άƴƻ ƳƻƴŜȅ ŦƻǊ ƘŜŀƭǘƘŎŀǊŜέ ƛƴ ŎƘƛƭŘǊŜƴ ŀƎŜǎ 

less than 1 year (53.1%), 1-5 years (36.6%), and 11-15 years (50.9%); the primary reason for not 

seeking healthcare in children 6-10 years was άno needέ (44.9%). For children who did seek 

healthcare but did not receive surgery, the main reason was άno needέ for children 1-5, 6-10, 

and 11-15 years (37.5%, 35.7% and 32.1%, respectively), and the primary reason was 

άfacility/personnel/equipment not availableέ for children less than 1 year (47.1%).  
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TABLE 12: CHARACTERISTICS OF SURGICAL CONDITIONS, STRATIFIED BY AGE (N=226) 
 

Total < 1 y 1-5 y 6-10 y 11-15 y p* 

 % (n) % (n) % (n) % (n) % (n)  

No. of children interviewed (1450)      

No. of children with conditions (191)      

No. of conditions** 13.74 (226) 0.91 (15) 4.72 (75) 5.18 (87) 2.93 (49) 0.3032 

Region       

   Awdal 13.71 (22) 52.45 (5) 11.32 (6) 12.91 (8) 7.01 (3) 

n/a 

   Maroodi Jeex 51.92 (150) 18.68 (5) 49.65 (49) 53.59 (60) 62.9 (36) 
   Sahil 3.77 (14) 16.35 (4) 3.14 (4) 2.14 (3) 3.79 (3) 
   Sanaag 5.86 (7) 12.51 (1) 7.45 (3) . (0) 11.61 (3) 
   Sool 12.2 (14) . (0) 12.77 (5) 18.14 (8) 4.52 (1) 
   Togdheer 12.54 (19) . (0) 15.67 (8) 13.22 (8) 10.16 (3) 

Condition location       

   Abdomen 9.72 (23) 28.23 (3) 12.94 (10) 2.79 (4) 11.08 (6) 

n/a 

   Back 1.66 (4) . (0) 3.43 (3) 1.28 (1) . (0) 
   Chest 4.97 (12) . (0) 2.29 (2) 8.3 (7) 4.95 (3) 
   Extremities 31.71 (73) 13.64 (2) 23.15 (21) 37.46 (32) 40.9 (18) 
   Face/Neck 42.41 (94) 58.13 (10) 44.29 (30) 38.63 (33) 41.22 (21) 
   Groin 9.52 (20) . (0) 13.9 (9) 11.55 (10) 1.84 (1) 

Generally healthy       

   No 0.83 (1) . (0) . (0) . (0) 3.87 (1) 
0.3809    Yes 22.66 (56) 28.14 (4) 14.93 (12) 23.55 (23) 31.82 (17) 

   Missing 76.52 (169) 71.86 (11) 85.07 (63) 76.45 (64) 64.31 (31) 

CONDITION CHARACTERISTICS       

Present now (yes) 61.4 (132) 89.15 (11) 51.72 (37) 64.62 (55) 62.7 (29) 0.5148 

Timing of onset       

   < 1 month 5.86 (16) . (0) 5.62 (6) 8.65 (8) 3.11 (2) 

n/a 

   1-12 months 22.34 (54) 100 (15) 24.5 (21) 14.23 (13) 9.22 (5) 
   1-3 years 21.8 (48) . (0) 41.86 (31) 12.55 (11) 12.6 (6) 
   3-7 years 30.4 (62) . (0) 24.25 (14) 41.98 (35) 29.2 (13) 
   >7 years 18.02 (42) . (0) 1.48 (1) 22.59 (20) 42.18 (21) 
   Missing 1.57 (4) . (0) 2.29 (2) . (0) 3.69 (2) 

/ƻƴŘƛǘƛƻƴ ǎǇŜŎƛŦƛŎǎ ϟ       

   Deformity congenital   34.39 (72) 81.31 (11) 50.43 (34) 20.45 (18) 18.69 (9) 

n/a 

   Wound injury related  23.82 (51) . (0) 16.45 (13) 28.54 (22) 34.73 (16) 
   Burn   12.16 (27) . (0) 11.58 (10) 17.55 (13) 7.32 (4) 
   Wound not injury related   11.5 (32) 5.96 (1) 6.24 (6) 11.06 (13) 22.48 (12) 
   Deformity acquired  11.14 (26) 4.09 (1) 11.86 (9) 13.84 (12) 7.37 (4) 
   DL ǇǊƻōƭŜƳǎϞ 2.75 (7) 5.96 (1) 2.29 (2) 2.08 (2) 3.69 (2) 
   aŀǎǎŜǎϝϞϞ 2.66 (7) 2.68 (1) . (0) 4.4 (5) 3.87 (1) 
   Missing 1.57 (4) . (0) 1.14 (1) 2.08 (2) 1.84 (1) 

Type of ƛƴƧǳǊȅ ϟϟ       

   Fall  33.85 (36) . (0) 36.11 (10) 34.91 (19) 29.05 (7) 

n/a 

   Open fire / explosion  11.56 (11) . (0) 17.35 (6) 13.63 (5) . (0) 
   Hot liquid / hot object 11.53 (12) . (0) 8.43 (2) 15.06 (7) 7.92 (3) 
   Car, truck, bus crash  5.89 (7) . (0) 5.95 (2) 1.72 (1) 14.83 (4) 
   Stab / slash / cut / crush  3.36 (4) . (0) 2.97 (1) 5.17 (3) . (0) 
   Bite or animal attack  2.85 (2) . (0) . (0) . (0) 12.56 (2) 
   Gunshot  2.06 (1) . (0) . (0) . (0) 9.09 (1) 
   Missing 28.89 (30) 100 (1) 29.2 (11) 29.51 (12) 26.55 (6) 

HEALTHCARE RECEIVED       

Healthcare sought       

   No 32.24 (64) 60.2 (7) 34.59 (25) 24.32 (17) 33.8 (15) 
0.1952    Yes 66.19 (158) 39.8 (8) 63.12 (48) 75.68 (70) 62.51 (32) 

   Missing 1.57 (4) . (0) 2.29 (2) . (0) 3.69 (2) 

Traditional healthcare       

   No 78.4 (180) 100 (15) 78.93 (60) 72.87 (66) 80.67 (39) 
n/a    Yes 19.63 (41) . (0) 18.78 (13) 27.13 (21) 13.8 (7) 

   Missing 1.97 (5) . (0) 2.29 (2) . (0) 5.53 (3) 

Type of care received (if healthcare sought)       

   No care 62.65 (99) 86.55 (6) 54.16 (26) 63 (44) 70.99 (23) 

0.5892** 
   Major procedure 17.06 (26) 13.45 (2) 24.95 (11) 13.86 (9) 11.8 (4) 
   Minor procedure 1.73 (4) . (0) 3.06 (2) 0.31 (1) 2.95 (1) 
   Missing 18.56 (29) . (0) 17.84 (9) 22.83 (16) 14.26 (4) 

Reason for no healthcare seeking       

   No money for healthcare 35.77 (22) 53.11 (4) 36.61 (9) 15.32 (3) 50.86 (6) 

n/a 

   No need 29.6 (18) 12.24 (2) 31.28 (8) 44.91 (6) 16.9 (2) 
   Not available (facility/personnel/equipment) 13.3 (7) 34.65 (1) 12.36 (2) 10.49 (2) 6.68 (2) 
   Fear / lack of trust 6.06 (5) . (0) 1.49 (1) 12.15 (2) 9.2 (2) 
   No (money for) transportation 4.8 (2) . (0) 13.02 (2) . (0) . (0) 
   No time 2.6 (3) . (0) 3.76 (2) 4.28 (1) . (0) 
   Missing 7.86 (7) . (0) 1.49 (1) 12.85 (3) 16.36 (3) 
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Reason for no surgical care received §       

   No need 35.04 (40) 29.17 (2) 37.49 (12) 35.72 (18) 32.14 (8) 

0.5327 
   No money for healthcare 25.46 (25) 23.74 (2) 21.29 (5) 30.56 (12) 21.33 (6) 
   Not available (facility/personnel/equipment) 17.67 (13) 47.09 (2) 26.32 (4) 7.23 (3) 19.72 (4) 
   Missing 21.83 (21) . (0) 14.9 (5) 26.49 (11) 26.8 (5) 
*statistical significance ran for no procedure vs any procedure 
**% represent the proportion of conditions in the interviewed population of children 
ϞCategory "GI problems" includes responses: Abdominal distention or pain, Inability to urinate, and Leaking of urine or feces (like fistula) 
ϞϞCategory "Masses" includes responses: Mass or growth (soft reducible), Mass or growth/goiter, and Breast mass / Breast cancer  
ϟCategories with no responses include: Mass or growth (solid); Bleeding (per rectum); Bleeding (per penis); and Obstructed delivery 
ϟϟCategories with no responses include: Motorcycle crash; Pedestrian, bicycle crash  
§Categories with no responses include: No (money for) transportation; No time; Fear / lack of trust 
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3.1.6.3. CHARACTERISTICS OF SURGICAL CONDITIONS, STRATIFIED BY REGION (TABLE 13) 
In the cohort of 1450 children, we found the most frequent region for children with surgical 

conditions was Maroodi Jeex (7.1%), followed by Togdheer (1.7%), Awdal (1.9%), Sool (1.7%), 

Sanaag (0.8%), and Sahil (0.5%). Of the surgical conditions identified (n=226), there was a 

difference between regions in child age of over and under 5 years old (p = 0.01). Most of the 

children with surgical conditions were greater than 5 years old in Maroodi Jeex (64.8%), Sool 

(64.0%), and Sanaag (57.1%) while most of the children with surgical conditions were 5 years or 

younger in Awdal (53.6%), Sahil (57.1%) and Sanaag (57.8%). There was a marginal difference in 

children with surgical conditions reporting being generally healthy between the regions (p = 

0.12). While nearly all children with conditions reported being generally healthy in Sool and 

Togdheer (93.3% and 94.2%, respectively), the proportion was less in Awdal (70.4%), Maroodi 

Jeex (70.5%), Sahil (78.6%), and Sanaag (70.4%). All the children in Awdal (100.0%) reported that 

the surgical condition was present now while 44.3% of children with surgical conditions in 

Maroodi Jeex reported the condition was currently present. The most frequent source of 

conditions was congenital deformities in Awdal (71.7%), Sahil (50.0%), Sanaag (56.3%), and Sool 

(56.3%) while injury related wounds were most common in Maroodi Jeex (27.9%) and Togdheer 

(34.6%). In Awdal and Sanaag, most children with conditions did not seek healthcare (73.9% and 

70.4%) while most children with condition did seek healthcare in Maroodi Jeex (77.2%), Sahil 

(78.6%), Sool (64.0%) and Togdheer (80.1%). None of the children who sought care in Awdal or 

Sanaag received surgery (0.0%) and most did not receive surgery in Sahil (81.8%), Sool (68.5%), 

Togdheer (56.9%), and Maroodi Jeex (56.6%). 
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TABLE 13: CHARACTERISTICS OF SURGICAL CONDITIONS, STRATIFIED BY REGION (N=226) 

 Total Awdal 
Maroodi 

Jeex 
Sahil Sanaag Sool Togdheer p* 

 % (n) % (n) % (n) % (n) % (n) % (n) % (n)  

No. of children interviewed (1450)        

No. of children with conditions (191)        

No. of conditions** 13.74 (226) 1.88 (22) 7.13 (150) 0.52 (14) 0.8 (7) 1.68 (14) 1.72 (19) 0.1307 

Age - categorical        

   < 1 y 6.59 (15) 25.22 (5) 2.37 (5) 28.57 (4) 14.08 (1) . (0) . (0) 

n/a 
   1-5 y 34.35 (75) 28.34 (6) 32.84 (49) 28.57 (4) 43.66 (3) 35.97 (5) 42.93 (8) 
   6-10 y 37.74 (87) 35.53 (8) 38.95 (60) 21.43 (3) . (0) 56.13 (8) 39.79 (8) 
   10-15 y 21.32 (49) 10.9 (3) 25.84 (36) 21.43 (3) 42.25 (3) 7.91 (1) 17.28 (3) 

Age - dichotomous         

   Җ р 40.94 (90) 53.57 (11) 35.22 (54) 57.14 (8) 57.75 (4) 35.97 (5) 42.93 (8) 
0.0083 

   > 5 59.06 (136) 46.43 (11) 64.78 (96) 42.86 (6) 42.25 (3) 64.03 (9) 57.07 (11) 

Condition location        

   Abdomen 9.72 (23) 10.03 (1) 10.28 (17) 14.29 (2) 14.08 (1) 13.44 (2) . (0) 

n/a 

   Back 1.66 (4) 3.51 (1) 2.27 (3) . (0) . (0) . (0) . (0) 
   Chest 4.97 (12) 3.7 (1) 6.23 (9) 7.14 (1) . (0) 7.91 (1) . (0) 
   Extremities 31.71 (73) 46.43 (11) 33.28 (50) 7.14 (1) 14.08 (1) 28.06 (4) 28.27 (6) 
   Face/Neck 42.41 (94) 22.4 (6) 36.24 (55) 71.43 (10) 71.83 (5) 43.87 (6) 65.97 (12) 
   Groin 9.52 (20) 13.93 (2) 11.7 (16) . (0) . (0) 6.72 (1) 5.76 (1) 

Generally healthy         

   No 22.66 (56) 29.61 (8) 29.54 (42) 21.43 (3) 15.49 (1) 6.72 (1) 5.76 (1) 
0.1168    Yes 76.52 (169) 70.39 (14) 70.46 (108) 78.57 (11) 70.42 (5) 93.28 (13) 94.24 (18) 

   Missing 0.83 (1) . (0) . (0) . (0) 14.08 (1) . (0) . (0) 

CONDITION CHARACTERISTICS       

Present now (yes) 61.4 (132) 100 (22) 44.27 (71) 78.57 (11) 85.92 (6) 66.4 (9) 68.59 (13) n/a 

Timing of onset        

   < 1 month 5.86 (16) 10.03 (1) 7.08 (12) 21.43 (3) . (0) . (0) . (0) 

n/a 

   1-12 months 22.34 (54) 25.22 (5) 24.52 (38) 35.71 (5) 29.58 (2) 22.53 (3) 2.62 (1) 
   1-3 years 21.8 (48) 10.72 (3) 23.02 (34) . (0) . (0) 21.34 (3) 46.07 (8) 
   3-7 years 30.4 (62) 32.41 (7) 26.1 (36) 28.57 (4) 42.25 (3) 49.41 (7) 22.51 (5) 
   >7 years 18.02 (42) 21.62 (6) 16.26 (26) 14.29 (2) 28.17 (2) 6.72 (1) 28.8 (5) 
   Missing 1.57 (4) . (0) 3.03 (4) . (0) . (0) . (0) . (0) 

/ƻƴŘƛǘƛƻƴ ǎǇŜŎƛŦƛŎǎ ϟ        

   Deformity congenital   34.39 (72) 71.68 (16) 20.32 (34) 50 (7) 56.34 (4) 42.69 (6) 28.8 (5) 

n/a 

   Wound injury related  23.82 (51) 3.7 (1) 27.94 (39) . (0) 29.58 (2) 22.53 (3) 34.56 (6) 
   Burn   12.16 (27) 21.12 (4) 10.12 (16) 7.14 (1) . (0) 13.44 (2) 16.75 (4) 
   Wound not injury related   11.5 (32) 3.51 (1) 16.37 (25) 28.57 (4) . (0) . (0) 11.52 (2) 
   Deformity acquired  11.14 (26) . (0) 13.38 (19) 14.29 (2) . (0) 21.34 (3) 8.38 (2) 
   DL ǇǊƻōƭŜƳǎϞ 2.75 (7) . (0) 5.3 (7) . (0) . (0) . (0) . (0) 
   aŀǎǎŜǎϝϞϞ 2.66 (7) . (0) 3.54 (6) . (0) 14.08 (1) . (0) . (0) 
   Missing 1.57 (4) . (0) 3.03 (4) . (0) . (0) . (0) . (0) 

¢ȅǇŜ ƻŦ ƛƴƧǳǊȅ ϟϟ        

   Fall  33.85 (36) . (0) 38.55 (27) 33.33 (1) 26.83 (1) 12.98 (1) 52.8 (6) 

n/a 

   Open fire / explosion  11.56 (11) 70.21 (3) 9.58 (6) . (0) . (0) . (0) 8 (2) 
   Hot liquid / hot object 11.53 (12) 14.89 (1) 11.89 (8) 33.33 (1) . (0) 15.27 (1) 8.8 (1) 
   Car, truck, bus crash  5.89 (7) . (0) 11.17 (7) . (0) . (0) . (0) . (0) 
   Stab / slash / cut / crush  3.36 (4) . (0) 6.39 (4) . (0) . (0) . (0) . (0) 
   Bite or animal attack  2.85 (2) 14.89 (1) . (0) . (0) 24.39 (1) . (0) . (0) 
   Gunshot  2.06 (1) . (0) . (0) . (0) . (0) 15.27 (1) . (0) 
   Missing 28.89 (30) . (0) 22.42 (19) 33.33 (1) 48.78 (2) 56.49 (4) 30.4 (4) 

HEALTHCARE RECEIVED       

Healthcare sought        

   No 32.24 (64) 73.91 (15) 19.81 (32) 21.43 (3) 70.42 (5) 35.97 (5) 19.9 (4) 
0.2678    Yes 66.19 (158) 26.09 (7) 77.16 (114) 78.57 (11) 29.58 (2) 64.03 (9) 80.1 (15) 

   Missing 1.57 (4) . (0) 3.03 (4) . (0) . (0) . (0) . (0) 

Traditional healthcare        

   No 78.4 (180) 79.25 (18) 77.76 (118) 92.86 (13) 100 (7) 78.66 (11) 65.45 (13) 
n/a    Yes 19.63 (41) 20.75 (4) 18.45 (27) 7.14 (1) . (0) 21.34 (3) 34.56 (6) 

   Missing 1.97 (5) . (0) 3.79 (5) . (0) . (0) . (0) . (0) 

Type of care received (if healthcare sought)       

   No care 62.65 (99) 100 (7) 56.58 (66) 81.82 (9) 100 (2) 68.52 (6) 56.86 (9) 

n/a 
   Major procedure 17.06 (26) . (0) 18.44 (21) . (0) . (0) 31.48 (3) 14.38 (2) 
   Minor procedure 18.56 (29) . (0) 22.79 (24) 9.09 (1) . (0) . (0) 28.76 (4) 
   Missing 1.73 (4) . (0) 2.18 (3) 9.09 (1) . (0) . (0) . (0) 

Reason for no healthcare seeking       

   No money for healthcare 35.77 (22) 49.78 (10) 19.97 (6) 33.33 (1) 60 (3) 21.98 (1) 28.95 (1) 

n/a 

   No need 29.6 (18) 13.57 (1) 34.91 (11) . (0) 20 (1) 78.02 (4) 13.16 (1) 
   Not available (facility/personnel/equipment) 13.3 (7) 36.65 (4) 5.58 (3) . (0) . (0) . (0) . (0) 
   Fear / lack of trust 6.06 (5) . (0) 9.36 (3) 33.33 (1) . (0) . (0) 28.95 (1) 
   No (money for) transportation 4.8 (2) . (0) . (0) . (0) 20 (1) . (0) 28.95 (1) 
   No time 2.6 (3) . (0) 5.54 (2) 33.33 (1) . (0) . (0) . (0) 
   Missing 7.86 (7) . (0) 24.65 (7) . (0) . (0) . (0) . (0) 

Reason for no surgical care received §       

   No need 35.04 (40) 14.16 (1) 43.52 (31) 44.44 (4) . (0) 30.63 (2) 25.29 (2) 

n/a 
   No money for healthcare 25.46 (25) 28.32 (2) 20.63 (13) 44.44 (4) . (0) 18.02 (1) 49.43 (5) 
   Not available (facility/personnel/equipment) 17.67 (13) 43.35 (3) 5.59 (4) 11.11 (1) 100 (2) 33.33 (2) 12.64 (1) 
   Missing 21.83 (21) 14.16 (1) 30.26 (18) . (0) . (0) 18.02 (1) 12.64 (1) 
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*statistical significance ran for no procedure vs any procedure 
**% represent the proportion of conditions in the interviewed population of children 
ϞCategory "GI problems" includes responses: Abdominal distention or pain, Inability to urinate, and Leaking of urine or feces (like fistula) 
ϞϞCategory "Masses" includes responses: Mass or growth (soft reducible), Mass or growth/goiter, and Breast mass / Breast cancer  
ϟCategories with no responses include: Mass or growth (solid); Bleeding (per rectum); Bleeding (per penis); and Obstructed delivery 
ϟϟCategories with no responses include: Motorcycle crash; Pedestrian, bicycle crash  
§Categories with no responses include: No (money for) transportation; No time; Fear / lack of trust 
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3.1.7. Characteristics of 16 pediatric surgical conditions identified in SOSAS (Table 
14) 
Of the 16 pediatric surgical conditions which parents could identify through the pediatric 

surgical photo portfolio, 4 received no responses in the sampled population (patent urachus, 

cystic hygroma, hydrocele, inguinal hernia). Out of 226 surgical conditions reported, 74 were 

from the pediatric surgical portfolio (36.1%) and included hydrocephalus (7.2%), umbilical hernia 

(6.2%), cleft lip (5.1%), syndactyly (4.2%), cleft palate (3.8%), hypospadias (3.7%), undescended 

testis (1.8%), congenital clubfoot (1.5%), meningomyelocele (0.9%), chordee (0.9%), polydactyly 

(0.6%), and thyroglossal cyst (0.3%). Portfolio conditions were most frequently reported as 

present currently except for congenital clubfoot (46.5% present now) and hydrocephalus (43.1% 

present now). Portfolio conditions were primarily reported in children 1-5 years old (48.7%) and 

in children from Awdal (26.0%) and Maroodi Jeex (26.5%) regions. Nearly all children with 

portfolio conditions did not seek traditional healthcare; however, children with congenital 

clubfoot, cleft lip, and hydrocephalus sought traditional healthcare more frequently (26.8%, 

32.9%, and 46.1% respectively). άNo money for healthcare or transportationέ was the primary 

reason for not seeking healthcare for most portfolio conditions except umbilical hernia (άno 

needέ, 64.0%), thyroglossal cysts (άno timeέ, 100.0%), hypospadias (άno needέ, 53.9%), 

meningomyelocele (άfacility/personnel/equipment not availableέ, 100.0%), and undescended 

testes (άno needέ, 69.0%). Among those with the identified surgical conditions who sought care 

but did not receive surgery (n=19), the reasons were άno money for healthcareέ (39.3%), 

άfacility/personnel/equipment not availableέ (34.0%), and άno needέ (26.7%). 
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TABLE 14: CHARACTERISTICS OF 16 PEDIATRIC SURGICAL CONDITIONS IDENTIFIED IN SOSAS* (N=74) 
 
 

Total 
Umbilical 

Hernia 
Meningo- 
myelocele 

Congenital 
Clubfoot Polydactyl Syndactyl Cleft lip 

Cleft 
palate 

Thyro- 
glossal 
cysts 

Hydro- 
cepalus 

Hypo- 
spadias Chordee 

Undes- 
cended 
Testes 

 % (n) % (n) % (n) % (n) % (n) % (n) % (n) % (n) % (n) % (n) % (n) % (n) % (n) 

Total**  36.1 (74) 6.22 (13) 0.87 (2) 1.47 (4) 0.6 (2) 4.19 (8) 5.13 (9) 3.77 (9) 0.27 (1) 7.2 (14) 3.7 (5) 0.93 (2) 1.75 (5) 
Present now (yes) 63.68 (45) 23.55 (2) 100 (2) 46.5 (2) 100 (2) 90.62 (7) 78.26 (7) 79.12 (7) 100 (1) 43.06 (6) 89.39 (4) 57.64 (1) 77.52 (4) 

Age              

   < 1 y 15.6 (12) 23.62 (2) . (0) . (0) 84.5 (1) . (0) 41.65 (4) 28.53 (3) . (0) 6.2 (2) . (0) . (0) . (0) 
   1-5 y 48.66 (34) 46.19 (6) 44.95 (1) 46.5 (2) 15.5 (1) 38.69 (3) 48.96 (3) 61.04 (5) 100 (1) 33.9 (4) 67.26 (3) 100 (2) 55.05 (3) 
   6-10 y 29.03 (23) 9.16 (2) 55.05 (1) 53.5 (2) . (0) 44.09 (4) 9.38 (2) . (0) . (0) 59.9 (8) 32.74 (2) . (0) 44.95 (2) 
   10-15 y 6.71 (5) 21.02 (3) . (0) . (0) . (0) 17.22 (1) . (0) 10.44 (1) . (0) . (0) . (0) . (0) . (0) 

Region              

   Awdal 25.97 (15) 22.13 (1) 55.05 (1) 34.48 (1) 84.5 (1) 48.35 (4) 20.31 (2) 14.2 (1) . (0) 13.73 (2) 37.14 (1) 57.64 (1) . (0) 
   Maroodi Jeex 26.45 (32) 33.89 (8) 44.95 (1) 65.52 (3) 15.5 (1) 9.38 (1) 9.38 (2) 23.22 (3) . (0) 18.28 (5) 21.23 (2) 42.36 (1) 100 (5) 
   Sahil 5.23 (7) 4.34 (1) . (0) . (0) . (0) . (0) 5.26 (1) 21.48 (3) 100 (1) 3.75 (1) . (0) . (0) . (0) 
   Sanaag 9.15 (4) 13.28 (1) . (0) . (0) . (0) . (0) 32.18 (2) 21.92 (1) . (0) . (0) . (0) . (0) . (0) 
   Sool 16.29 (7) 26.37 (2) . (0) . (0) . (0) . (0) 18.79 (1) . (0) . (0) 34.15 (3) 22.13 (1) . (0) . (0) 
   Togdheer 16.91 (9) . (0) . (0) . (0) . (0) 42.28 (3) 14.08 (1) 19.18 (1) . (0) 30.1 (3) 19.5 (1) . (0) . (0) 

Timing of onset             

   < 1 month 0.99 (2) . (0) . (0) . (0) . (0) . (0) 1.72 (1) . (0) 100 (1) . (0) . (0) . (0) . (0) 
   1-12 months 18.52 (16) 29.95 (3) . (0) 12.02 (1) 84.5 (1) . (0) 41.65 (4) 30.87 (4) . (0) 6.2 (2) . (0) . (0) 22.48 (1) 
   1-3 years 23.79 (17) 35.53 (4) 44.95 (1) 34.48 (1) 15.5 (1) 26.6 (2) 18.79 (1) 29.62 (2) . (0) 22.52 (3) . (0) 42.36 (1) 10.1 (1) 
   3-7 years 36.92 (23) 10.66 (2) . (0) . (0) . (0) 32 (3) 30.17 (2) 29.08 (2) . (0) 45.3 (5) 100 (5) 57.64 (1) 67.43 (3) 
   >7 years 19.79 (16) 23.86 (4) 55.05 (1) 53.5 (2) . (0) 41.4 (3) 7.66 (1) 10.44 (1) . (0) 25.99 (4) . (0) . (0) . (0) 

Healthcare sought             

   No 55.1 (39) 89.34 (11) 55.05 (1) 46.5 (2) 100 (2) 50.77 (4) 60.85 (4) 21.52 (2) 100 (1) 29.96 (5) 80.5 (4) 57.64 (1) 32.57 (2) 
   Yes 44.9 (35) 10.66 (2) 44.95 (1) 53.5 (2) . (0) 49.23 (4) 39.15 (5) 78.48 (7) . (0) 70.04 (9) 19.5 (1) 42.36 (1) 67.43 (3) 

Traditional healthcare            

   No 80.7 (61) 87.35 (11) 100 (2) 73.25 (3) 100 (2) 100 (8) 67.13 (7) 100 (9) 100 (1) 53.95 (8) 89.39 (4) 100 (2) 77.52 (4) 
   Yes 19.3 (13) 12.65 (2) . (0) 26.75 (1) . (0) . (0) 32.87 (2) . (0) . (0) 46.05 (6) 10.61 (1) . (0) 22.48 (1) 

Type of care received            

   No care 64.01 (25) 62.77 (2) 100 (1) . (0) . (0) 100 (5) 41.91 (2) 73.4 (5) . (0) 45.49 (5) 100 (2) . (0) 100 (3) 
   Major procedure 31.69 (12) 37.23 (1) . (0) . (0) . (0) . (0) 58.09 (2) 26.6 (2) . (0) 54.51 (6) . (0) 100 (1) . (0) 
   Minor procedure 4.3 (2) . (0) . (0) 100 (2) . (0) . (0) . (0) . (0) . (0) . (0) . (0) . (0) . (0) 

Reason for not seeking healthcare           

   No money for healthcare 35.39 (13) . (0) . (0) 74.16 (1) 84.5 (1) 100 (4) 73.56 (3) 10.89 (1) . (0) 39.21 (2) . (0) 100 (1) . (0) 
   No need 27.44 (11) 64.02 (7) . (0) . (0) . (0) . (0) . (0) . (0) . (0) . (0) 53.86 (3) . (0) 69.01 (1) 
   Not available (facility/personnel/equipment) 20.16 (6) 28.37 (2) 100 (1) . (0) 15.5 (1) . (0) . (0) . (0) . (0) 24.31 (1) 46.14 (1) . (0) . (0) 
   Fear / lack of trust 4.65 (2) . (0) . (0) . (0) . (0) . (0) . (0) . (0) . (0) 36.47 (1) . (0) . (0) 30.99 (1) 
   No (money for) transportation 8.01 (2) . (0) . (0) . (0) . (0) . (0) 26.44 (1) 89.11 (1) . (0) . (0) . (0) . (0) . (0) 
   No time 4.34 (3) 7.62 (1) . (0) 25.84 (1) . (0) . (0) . (0) . (0) 100 (1) . (0) . (0) . (0) . (0) 

Reason for not receiving surgery              

   No money for healthcare 39.32 (8) . (0) . (0) . (0) . (0) 100 (4) 33.51 (1) 24.86 (2) . (0) . (0) 100 (1) . (0) . (0) 
   Not available (facility/personnel/equipment) 33.99 (5) . (0) 100 (1) . (0) . (0) . (0) 66.49 (1) 62.71 (2) . (0) 42.36 (1) . (0) . (0) . (0) 
   No need 26.69 (6) 100 (1) . (0) . (0) . (0) . (0) . (0) 12.43 (1) . (0) 57.64 (2) . (0) . (0) 100 (2) 
*Four conditions (Patent Urachus, Cystic hygroma, Hydrocele, Inguinal Hernia) had no responses in the sampled population  
**% represent the proportion of specific conditions out of all surgical conditions reported (n=226) 
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3.2. AIM 2: HOSPITAL SURVEY 

3.2.1. Hospital characteristics (Table 15) 
Of the 15 hospitals, eight are government hospitals, five are private/for-profit hospitals, and two 

are charity hospitals. Of the 8 government hospitals, one is a national hospital (Hargeisa Group 

Hospital), six are regional hospitals, and one is a district hospital. All hospitals reported a total of 

4819 patients admitted per month, resulting in an average of 321.3 admitted patients per 

month per hospital. Admitted patients ranged from 60 patients per month (LARH) to 1200 

patients per month (GMH). Pediatric patients admitted per month ranged from 8 (MSH) to 200 

(GMH). Pediatric patients made up 15.9% of all patients admitted per month. There was an 

average of 79.1 operations per month per hospital, ranging from 13 operations per month 

(BerRH) to 220 operations per month (GMH). On average pediatric operations made up 11.0% of 

total operations per month, ranging from 0% (LARH, GRH) to 97.1% (EAUH). At the 15 hospitals, 

respondents reported a total of 38 surgeons, 1 pediatric surgeon, 3 anesthesiologists, 43 

anesthetists, 14 obstetricians, and 484 nurses. All hospitals reported having electricity, running 

water, internet, and phone service more than 75% of the time. All hospitals reported having 

oxygen available more than 50% of the time. There was an average of 123.3 hospital beds per 

hospital, ranging from 30 hospital beds (HNH) to 500 hospital beds (HGH). On average, 13.3% of 

hospital beds were reserved for children. There was an average of 2.8 operating rooms and 2.3 

anesthesia machines per hospital. In total there were 42 operating rooms, 34 anesthesia 

machines, and 7 ventilators at 15 hospitals. Ten hospitals reported 1-25% of their annual budget 

is allotted to surgery and anesthesia. Average out-of-pocket (OOP) costs were $170.8 USD for C-

sections, $350.0 USD for open fracture repairs, and $280.8 USD for laparotomy. Average surgery 

related lodging was $5.5 USD. Hospitals reported that surgery related visits were paid primarily 

OOP (73.3%), followed by government (25.0%), charity (7.2%), insurance (7.1%) and NGOs 

(4.6%). 
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TABLE 15: CHARACTERISTICS OF HOSPITALS WITH SURGICAL CAPACITY IN SOMALILAND (N=15) 
    Awdal Maroodi Jeex Sahil Sanaag Sool Togdheer 

  Total 
(Average/ 

Mode/ 
Median) 

Alaale 
Hospital 

Boroma 
Regional 
Hospital 

Al Hayat 
Hospital 

Edna Adan 
University 
Hospital 

Gabiley 
Regional 
Hospital 

Gargaar 
Multispecialty 

Hospital 

Hargeisa 
Group 

Hospital 

Hargeisa 
Neurology 
Hospital 

Manhal 
Specialty 
Hospital 

Berbera 
Regional 
Hospital 

Sheikh 
District 
Hospital 

Erigavo 
Regional 
Hospital 

Las Anood 
Regional 
Hospital 

Burao 
Regional 
Hospital 

Daarul 
Xanaan 
Hospital 

    AH BorRH AHH EAUH GRH GMH HGH HNH MSH BerRH SDH ERH LARH BurRH DXH 

HOSPITAL DESCRIPTION                  

Location -  Boroma Boroma Boroma Hargeisa Gabiley Hargeisa Hargeisa Hargeisa Hargeisa Berbera Sheikh Erigavo Las Anood Burao Burao 
Type of Hospital   Private Public Private Charity Public Charity Public Private Private Public Public Public Public Public Private 
Catchment population   400000 400000 400000 6000000 83000 4000000 4000000 4000000 4000000 250000 20000 250000 150000 400000 400000 
Number of pediatric surgeries in 1 year 1253 (83.53) 132 9 99 303 0 110 185 12 344 3 16 2 0 38 2 

SERVICE DELIVERY, PER MONTH        
Patients admitted (mean) 4819 (321.27) 130 400 180 400 100 1200 580 130 240 200 180 200 60 519 300 
Pediatric patients admitted (mean) 670 (51.54) - 106 10 63 20 200 - 15 8 46 55 15 13 109 10 
Pediatric patients of total patients admitted (%) 0.14 (15.88) - 26.50 5.56 15.75 20.00 16.67 - 11.54 3.33 23.00 30.56 7.50 21.67 21.00 3.33 
Total operations (mean) 1187 (79.13) 80 100 70 26 20 220 200 15 200 13 45 30 25 93 50 
Pediatric operations of total operations (%)  (11.03) 13.75 0.75 11.79 97.12 0 4.13 7.71 6.67 14.29 1.92 2.96 0.56 0 3.41 0.33 
Laparotomies (mean) 63.9 (4.26) 10 5 20 0.7 1 2 5 0 11 0.2 0 3 1 2 3 
C-sections (mean) 325 (21.67) 15 13 10 20 15 100 70 0 0 10 5 10 6 26 25 
Open fracture repairs (mean) 169 (11.27) 0 30 40 0 0 30 32 0 30 0 0 7 0 0 0 
Post-operative, in hospital deaths (mean) 15.4 (1.03) 0 0 2 0.1 0 2 0.2 1 0.1 2 2 1 1 2 2 

PERSONNEL                  

Surgeons (n) 38 (2.53) 3 2 1 2 2 6 4 1 8 0 1 3 1 2 2 
Pediatric surgeons (n) 1 (0.07) 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 
Anesthesiologists (n) 3 (0.20) 0 0 0 0 0 1 0 0 1 0 0 1 0 0 0 
Pediatric anesthesiologists (n) 0 (0.00) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Anesthetists (n) 43 (2.87) 1 1 5 3 1 3 11 1 3 2 1 2 1 7 1 
Obstetricians (n) 14 (0.93) 1 1 0 2 1 2 3 0 0 0 0 1 1 1 1 
Nurses (n) 484 (32.27) 12 27 25 39 14 28 125 12 14 18 11 70 26 47 16 
Administrative staff (n) 71 (4.73) 3 5 2 5 5 3 4 4 5 13 3 5 4 5 5 
Availability of non-surgeon to perform surgery 24 hours a day Always Always Always Always Always Always Always Never Always Always Always Always Always Always Always 
Availability of non-anes available to perform anes 24 hours a day Always Always Always Always Always Always Always sometimes Always Always Always Always Always Always Always 

INFRASTRUCTURE                  

Availability of:                  

   Electricity (%)  100 100 100 100 100 100 100 100 100 100 100 76-99 76-99 100 100 76-99 
   Time reliance of generator (%) 1-25 1-25 1-25 1-25 1-25 1-25 1-25 - 76-99 100 1-25 1-25 1-25 1-25 1-25 0 
   Running water (%)  100 100 100 100 100 100 100 100 0 100 100 100 100 100 100 100 
   Internet (%)  76-99 76-99 76-99 76-99 76-99 76-99 76-99 76-99 100 100 76-99 76-99 76-99 76-99 76-99 76-99 
   Cell phone or phone (%)  100 100 100 100 100 100 100 100 76-99 100 100 76-99 100 100 76-99 100 
   Oxygen (%)  76-99 76-99 76-99 76-99 100 76-99 76-99 100 100 100 51-75 76-99 76-99 51-75 51-75 76-99 
Hospital beds (n) 1850 (123.33) 73 150 100 80 102 100 500 30 62 180 38 100 125 171 39 
Children beds (n) 216 (14.4) 12 30 20 20 20 7 32 5 0 20 6 20 0 20 4 
/ƘƛƭŘǊŜƴΩǎ ōŜŘǎ ƻŦ ǘƻǘŀƭ ƘƻǎǇƛǘŀƭ ōŜŘǎ ό҈ύ (13.33) 16.44 20 20 25 19.61 7 6.4 16.67 0 11.11 15.79 20 0 11.7 10.26 
Operating rooms (n) 42 (2.8) 3 2 3 3 2 5 5 3 5 2 2 1 3 2 1 
Anesthesia machines (n) 34 (2.27) 5 2 3 5 2 4 3 2 2 1 1 1 1 1 1 
Ventilators (n) 7 (0.47) 0 0 0 3 0 0 1 0 3 0 0 0 0 0 0 

FINANCIAL                  

How much of annual budget allotted to surgery and anesthesia? (%) 1-25 1-25 1-25 1-25 26-50 1-25 1-25 26-50 - 51-75 1-25 1-25 1-25 1-25 26-50 1-25 
OOP costs for C-section  (170.77) 280 150 200 230 250 250 0 - - 200 120 120 150 120 150 
OOP costs for open fracture repair (350.00) - 250 350 250 - 500 200 - 600 - - 300 - - - 
OOP costs for laparotomy  (280.77) 300 250 250 400 200 450 250 - 350 150 - 200 300 250 300 
OOP costs for surgery-related lodging (5.53) 4 0 15 10 3 15 0 10 10 3 0 0 0 3 10 
Costs of transport to and from hospital for:                

Patient coming from in town (2.73) 1 3 3 5 3 3 3 3 3 2 2 3 3 2 2 
Patient coming from out of town (39.40) 40 40 40 100 20 40 50 70 40 25 30 40 40 8 8 
For one surgery, what % of the entire stay is paid by:             

   OOP  (73.27) 95 55 95 80 80 69 50 80 90 40 80 70 70 60 85 
   Insurance  (7.14) 4 - 2 10 - 10 - 8 5 - - - - - 11 
   Government  (25.03) 0.3 45 - - 10 1 50 2 - 60 10 30 30 37 - 
   NGO  (4.58) 0.3 - - - - 5 - - - - 10 - - 3 - 
   Charity  (7.19) 0.5 - 3 10 10 15 - 10 5 - - - - - 4 
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3.2.2. Demographics of children receiving surgery in Somaliland (Table 16) 
There were 1255 children who received surgery from 15 hospitals in Somaliland during a 1-year 

time frame, after using MI to adjust for missing data. Hospitals varied greatly in the number and 

type of surgery delivered. Of the 1255 procedures, Manhal Specialty Hospital (MSH) performed 

the highest number of procedures (n=343, 27.3%) followed by Edna Adan University Hospital 

(EAUH) (n=303, 24.1%), Hargeisa Group Hospital (HGH) (n=185, 14.7%), Alaale Hospital (AH) 

(n=132, 10.5%), Gargaar Multispecialty Hospital (GMH) (n=110, 8.8%), Al Hayat Hospital (AHH) 

(n=99, 7.9%),  Burao Regional Hospital (BurRH) (n=38, 3.0%), Sheikh District Hospital (SDH) 

(n=16, 1.3%), Hargeisa Neurology Hospital (HNH) (n=12, 1.0%), Boroma Regional Hospital 

(BorRH) (n=9, 0.7%), Berbera Regional Hospital (BerRH) (n=3, 0.2%), Erigavo Regional Hospital 

(ERH) (n=2, 0.2%), and Daarul Xanaan Hospital (DXH) (n=2, 0.2%). MSH, EAUH, HGH, and AH 

combined provided over ¾ of all procedures (76.7%). Two hospitals, Las Anood (LARH) and 

Gabiley Regional Hospital (GRH), had the capacity to perform surgery but recorded no 

procedures on children 15 or younger in the past 1 year. Nearly all procedures were performed 

in the Maroodi Jeex region (76.0%), and all hospitals in this region are in the capital city, 

Hargeisa. Awdal had the next highest proportion of procedures (19.1%), followed by Togdheer 

(3.2%), Sahil (1.5%), and Sanaag (0.2%). No pediatric procedures were done in the region of 

Sool. 

In total, slightly more than half of the procedures were performed on males (56.7%). Females 

received most of procedures only at AH (54.6%), and DXH (100.0%). Children varied in ages with 

most being 6-10 years (29.0%), followed by 1-5 years (25.7%), 11-15 years (23.8%), and less than 

1 year (21.6%). Nearly half of the procedures performed at GMH and EAUH were on children 

less than 1 year (50.0% and 47.5%, respectively) while six hospitals had no procedures on 

children less than 1 year (AH, BorRH, HNH, BerRH, SDH, and DXH). Males received more 



 

56 

procedures than females in every age group, with the largest disparity being in children 0-28 

days (63.3% male vs 36.7% female) (Figure 4). Nearly all procedures were performed by a 

general surgeon (95.9%) and anesthesia technician (85.5%). Only 0.2% of procedures were 

performed by a pediatric surgeon and 12.0% of anesthesia was performed by a physician 

anesthesiologist. No anesthesia was performed by a pediatric anesthesiologist. Most procedures 

were done under general anesthesia (85.2%), with fewer performed under local (11.7%) or 

regional (3.1%) anesthesia. Only 0.2% of surgical records reported a post-operative death in the 

medical record, while 69.5% reported patient alive and 30.3% had no record of either outcome. 

FIGURE 4: PERCENT OF MALE AND FEMALE PROCEDURES BY AGE GROUP (N=1255) 
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TABLE 16: DEMOGRAPHICS OF CHILDREN RECEIVING SURGERY IN SOMALILAND (N=1255) *  
 

Total Awdal Maroodi Jeex Sahil Sanaag Togdheer 
 % (n) % (n) % (n) % (n) % (n) % (n) % (n) % (n) % (n) % (n) % (n) % (n) % (n) % (n) 
Hospital name  AH BorRH AHH EAUH GMH HGH HNH MSH BerRH SDH ERH BurRH DXH 

Total pediatric surgery (1255) 10.52 (132) 0.72 (9) 7.89 (99) 24.14 (303) 8.76 (110) 14.74 (185) 0.96 (12) 27.41 (344) 0.24 (3) 1.27 (16) 0.16 (2) 3.03 (38) 0.16 (2) 

Gender               

   Male 56.73 (712) 45.45 (60) 77.78 (7) 68.69 (68) 54.79 (166) 53.64 (59) 57.84 (107) 58.33 (7) 57.27 (197) 100 (3) 50 (8) 100 (2) 73.68 (28) 0 (0) 
   Female 42.71 (536) 54.55 (72) 22.22 (2) 31.31 (31) 43.89 (133) 44.55 (49) 42.16 (78) 41.67 (5) 42.44 (146) 0 (0) 50 (8) 0 (0) 26.32 (10) 100 (2) 
   Unknown 0.56 (7) 0 (0) 0 (0) 0 (0) 1.32 (4) 1.82 (2) 0 (0) 0 (0) 0.29 (1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

Age               

   < 1 y 21.59 (271) 0 (0) 0 (0) 28.28 (28) 47.52 (144) 50 (55) 9.19 (17) 0 (0) 5.81 (20) 0 (0) 0 (0) 50 (1) 15.79 (6) 0 (0) 
   1-5 y 25.66 (322) 11.36 (15) 22.22 (2) 34.34 (34) 24.09 (73) 24.55 (27) 24.32 (45) 0 (0) 30.81 (106) 33.33 (1) 25 (4) 0 (0) 39.47 (15) 0 (0) 
   6-10 y 29.00 (364) 46.97 (62) 44.44 (4) 20.2 (20) 14.85 (45) 17.27 (19) 36.22 (67) 25 (3) 36.92 (127) 66.67 (2) 25 (4) 0 (0) 28.95 (11) 0 (0) 
   11-15 y 23.75 (298) 41.67 (55) 33.33 (3) 17.17 (17) 13.53 (41) 8.18 (9) 30.27 (56) 75 (9) 26.45 (91) 0 (0) 50 (8) 50 (1) 15.79 (6) 100 (2) 

Region of origin               

   Maroodi Jeex 54.98 (690) 37.12 (49) 11.11 (1) 56.57 (56) 53.14 (161) 52.73 (58) 65.95 (122) 41.67 (5) 69.48 (239) 33.33 (1) 0 (0) 0 (0) 0 (0) 0 (0) 
   Togdheer 15.54 (195) 6.82 (9) 0 (0) 17.17 (17) 15.84 (48) 16.36 (18) 9.73 (18) 0 (0) 12.21 (42) 0 (0) 37.5 (6) 0 (0) 100 (38) 100 (2) 
   Puntland 8.37 (105) 25.76 (34) 0 (0) 10.1 (10) 6.27 (19) 14.55 (16) 4.86 (9) 8.33 (1) 4.65 (16) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
   Awdal 7.33 (92) 25 (33) 88.89 (8) 7.07 (7) 3.3 (10) 2.73 (3) 4.86 (9) 33.33 (4) 5.23 (18) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
   Somalia 3.59 (45) 0 (0) 0 (0) 3.03 (3) 8.91 (27) 4.55 (5) 4.32 (8) 0 (0) 1.16 (4) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
   Sool 2.87 (36) 1.52 (2) 0 (0) 3.03 (3) 2.97 (9) 1.82 (2) 3.24 (6) 8.33 (1) 3.78 (13) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
   Sahil 2.23 (28) 0.76 (1) 0 (0) 1.01 (1) 1.98 (6) 0 (0) 1.62 (3) 0 (0) 1.45 (5) 66.67 (2) 62.5 (10) 0 (0) 0 (0) 0 (0) 
   Sanaag 2.23 (28) 1.52 (2) 0 (0) 0 (0) 3.63 (11) 2.73 (3) 2.7 (5) 8.33 (1) 1.16 (4) 0 (0) 0 (0) 100 (2) 0 (0) 0 (0) 
   Ethiopia 1.99 (25) 1.52 (2) 0 (0) 2.02 (2) 3.63 (11) 4.55 (5) 2.16 (4) 0 (0) 0.29 (1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
   Unknown 0.88 (11) 0 (0) 0 (0) 0 (0) 0.33 (1) 0 (0) 0.54 (1) 0 (0) 0.58 (2) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 

Surgery provider**               

   Nurse 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
   Physician 0.16 (2) 0 (0) 0 (0) 0 (0) 0.66 (2) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
   Surgeon 95.86 (1203) 100 (132) 100 (9) 97.98 (97) 88.78 (269) 96.36 (106) 99.46 (184) 75 (9) 98.84 (340) 33.33 (1) 100 (16) 0 (0) 100 (38) 100 (2) 
   Pediatric Surgeon 0.16 (2) 0 (0) 0 (0) 2.02 (2) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
   Other 0.24 (3) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0.29 (1) 66.67 (2) 0 (0) 0 (0) 0 (0) 0 (0) 
   Unknown 3.59 (45) 0 (0) 0 (0) 0 (0) 10.56 (32) 3.64 (4) 0.54 (1) 25 (3) 0.87 (3) 0 (0) 0 (0) 100 (2) 0 (0) 0 (0) 

Anesthesia type               

   General 85.18 (1069) 99.24 (131) 100 (9) 91.92 (91) 94.72 (287) 85.45 (94) 77.84 (144) 66.67 (8) 82.56 (284) 100 (3) 0 (0) 50 (1) 44.74 (17) 0 (0) 
   Regional 3.11 (39) 0.76 (1) 0 (0) 0 (0) 1.98 (6) 6.36 (7) 3.24 (6) 8.33 (1) 4.36 (15) 0 (0) 6.25 (1) 0 (0) 0 (0) 100 (2) 
   Local 11.71 (147) 0 (0) 0 (0) 8.08 (8) 3.3 (10) 8.18 (9) 18.92 (35) 25 (3) 13.08 (45) 0 (0) 93.75 (15) 50 (1) 55.26 (21) 0 (0) 

Anesthesia provider**               

   Anesthesiologist 12.03 (151) 0 (0) 0 (0) 0 (0) 0 (0) 11.82 (13) 4.32 (8) 8.33 (1) 37.21 (128) 33.33 (1) 0 (0) 0 (0) 0 (0) 0 (0) 
   Anesthetist 85.5 (1073) 100 (132) 100 (9) 97.98 (97) 89.44 (271) 89.09 (98) 94.05 (174) 75 (9) 75 (258) 100 (3) 6.25 (1) 0 (0) 50 (19) 100 (2) 
   Nurse 0.16 (2) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 8.33 (1) 0.29 (1) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
   Clinical officer 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
   Other 3.75 (47) 0 (0) 0 (0) 0 (0) 0 (0) 4.55 (5) 1.08 (2) 0 (0) 1.74 (6) 0 (0) 93.75 (15) 0 (0) 50 (19) 0 (0) 
   Unknown 0 (0) 0 (0) 0 (0) 2.02 (2) 10.56 (32) 0 (0) 0.54 (1) 8.33 (1) 0 (0) 0 (0) 0 (0) 100 (2) 0 (0) 0 (0) 

Surgery outcome               

   Alive 69.49 (631) 100 (132) 100 (9) 98.99 (98) 46.89 (128) . (0) 0 (0) . (0) 100 (214) 0 (0) 100 (16) . (0) 89.47 (34) 0 (0) 
   Dead 0.22 (2) 0 (0) 0 (0) 1.01 (1) 0.37 (1) . (0) 0 (0) . (0) 0 (0) 0 (0) 0 (0) . (0) 0 (0) 0 (0) 
   Unknown 30.29 (275) 0 (0) 0 (0) 0 (0) 52.75 (144) . (0) 100 (123) . (0) 0 (0) 100 (2) 0 (0) . (0) 10.53 (4) 100 (2) 
* hospitals with no pediatric surgery (n=2) excluded from table 
** multiple selections available in survey, totals may be over or under hospital specific totals; percentages are out of total surgeries performed at hospital 
Acronym key: Alaale Hospital (AH), Boroma Regional Hospital (BorRH), Al Hayat Teaching Hospital (AHH), Edna Adan University Hospital (EAUH), Gabiley Regional Hospital (GRH), Gargaar Multispecialty Hospital (GMH),  
Hargeisa Group Hospital (HGH), Hargeisa Neurology Hospital (HNH), Manhal Specialty Hospital (MSH), Berbera Regional Hospital (BerRH), Sheikh District Hospital (SDH), Erigavo Regional Hospital (ERH), Las Anod Regional Hospital (LARH), Burao Regional Hospital (BurRH), Daaru Xanaan 
Hospital (DXH) 
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3.2.3. Pediatric surgical procedures in Somaliland (Table 17) 
We classified the 1255 surgical procedures into 9 categories based on surgical specialty: general 

surgery (22.9%, n=287), otolaryngology (19.4%, n=243), orthopedic surgery (15.8%, n=198), 

ophthalmology (15.1%, n=189), 

neurosurgery (11.3%, n=142), 

plastic (8.9%, n=112), urology 

(5.8%, n=73), unknown (0.5%, n=6), 

and obstetrics (0.4%, n=5) (Figure 

5). At the four hospitals with the 

highest number of procedures 

(MSH, EAUH, HGH, and AH) the 

most frequent surgical category 

was ophthalmology at MSH 

(54.9%), neurosurgery at EAUH 

(44.6%), general pediatric surgery at 

HGH (58.4%), and otolaryngology at AH (99.2%). 

There were 72 unique surgical conditions recorded in surgical logbooks (Appendix F: Full list of 

surgical conditions). Of all surgical conditions reported, the most common were tonsillitis 

(18.3%), trauma/wound/snake bite (11.2%), hydrocephalus (7.5%), cataract (6.7%), fractures 

(6.5%), cleft lip (4.1%), and abscess (3.6%). At the four hospitals with the highest number of 

procedures (MSH, EAUH, HGH, and AH) the most frequent surgical condition was tonsillitis at 

MSH (27.9%), hydrocephalus at EAUH (30.4%), fractures at HGH (21.6%), tonsillitis at AH 

(99.2%).

Surgical category key: PED-General surgery; ENT-Otolaryngology; ORT-
Orthopedics; OPTHO-Ophthalmology; NSU-Neurology; PSU-Plastic surgery; URO-
Urology; OBS-Obstetrics 

FIGURE 5: SURGICAL PROCEDURE CATEGORY AT 15 HOSPITALS 

WITH SURGICAL CAPACITY IN SOMALILAND (N=1255) *  

22.87%, PED

19.36%, ENT

15.78%, ORT

15.06%, OPTHO

11.31%, NSU

8.92%, PSU

5.82%, URO

0.48%, UNKNOWN
0.40%, OBS
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TABLE 17: PEDIATRIC SURGICAL PROCEDURES AT 15 HOSPITALS IN SOMALILAND (N=1255) *  
 

 Awdal Maroodi Jeex Sahil Sanaag Togdheer  
Total AH BorRH AHH EAUH GMH HGH HNH MSH BerRH SDH ERH BurRH DXH 

Total 1255 132 9 99 303 110 185 12 343 3 16 2 38 2 

Surgical category % (n) % (n) % (n) % (n) % (n) % (n) % (n)   % (n)  % (n) % (n) % (n) 
   PED 22.87 (287) 0 (0) 33.33 (3) 38.38 (38) 6.27 (19) 45.45 (50) 58.38 (108) 66.67 (8) 4.36 (15) 33.33 (1) 81.25 (13) 100 (2) 76.32 (29) 50 (1) 
   ENT 19.36 (243) 99.24 (131) 0 (0) 1.01 (1) 0 (0) 0 (0) 4.86 (9) 0 (0) 29.07 (100) 0 (0) 0 (0) 0 (0) 5.26 (2) 0 (0) 
   ORT 15.78 (198) 0 (0) 66.67 (6) 17.17 (17) 14.19 (43) 27.27 (30) 34.05 (63) 33.33 (4) 8.14 (28) 66.67 (2) 12.5 (2) 0 (0) 7.89 (3) 0 (0) 
   OPTHO 15.06 (189) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 54.94 (189) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
   NSU 11.31 (142) 0 (0) 0 (0) 7.07 (7) 44.55 (135) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
   PSU 8.92 (112) 0 (0) 0 (0) 19.19 (19) 30.69 (93) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
   URO 5.82 (73) 0 (0) 0 (0) 16.16 (16) 3.63 (11) 27.27 (30) 1.62 (3) 0 (0) 2.62 (9) 0 (0) 0 (0) 0 (0) 10.53 (4) 0 (0) 
   UNKNOWN 0.48 (6) 0 (0) 0 (0) 1.01 (1) 0.66 (2) 0 (0) 0 (0) 0 (0) 0.87 (3) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
   OBS 0.4 (5) 0.76 (1) 0 (0) 0 (0) 0 (0) 0 (0) 1.08 (2) 0 (0) 0 (0) 0 (0) 6.25 (1) 0 (0) 0 (0) 50 (1) 

Top 7 conditions               

   Tonsillitis 18.33 (230) 99.24 (131) 0 (0) 0 (0) 0 (0) 0 (0) 1.62 (3) 0 (0) 27.91 (96) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
   Trauma/wound/snake 11.24 (141) 0 (0) 44.44 (4) 6.06 (6) 2.31 (7) 0 (0) 18.38 (34) 0 (0) 19.19 (66) 0 (0) 81.25 (13) 50 (1) 26.32 (10) 0 (0) 
   Hydrocephalus 7.49 (94) 0 (0) 0 (0) 2.02 (2) 30.36 (92) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
   Cataract 6.69 (84) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 24.42 (84) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
   Fracture 6.45 (81) 0 (0) 33.33 (3) 14.14 (14) 0.33 (1) 0 (0) 21.62 (40) 33.33 (4) 4.94 (17) 66.67 (2) 0 (0) 0 (0) 0 (0) 0 (0) 
   Cleft Lip 4.14 (52) 0 (0) 0 (0) 8.08 (8) 14.52 (44) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 
   Abscess 3.59 (45) 0 (0) 0 (0) 3.03 (3) 0.33 (1) 9.09 (10) 9.19 (17) 0 (0) 0.58 (2) 0 (0) 0 (0) 50 (1) 28.95 (11) 0 (0) 

* hospitals with no pediatric surgery (n=2) excluded from table 
Acronym key: Alaale Hospital (AH), Boroma Regional Hospital (BorRH), Al Hayat Teaching Hospital (AHH), Edna Adan University Hospital (EAUH), Gabiley Regional Hospital (GRH), Gargaar Multispecialty Hospital (GMH),  
Hargeisa Group Hospital (HGH), Hargeisa Neurology Hospital (HNH), Manhal Specialty Hospital (MSH), Berbera Regional Hospital (BerRH), Sheikh District Hospital (SDH), Erigavo Regional Hospital (ERH), Las Anod Regional Hospital (LARH), Burao Regional Hospital 
(BurRH), Daaru Xanaan Hospital (DXH) 
Surgical category key: PED-General surgery; ENT-Otolaryngology; ORT-Orthopedics; OPTHO-Ophthalmology; NSU-Neurology; PSU-Plastic surgery; URO-Urology; OBS-Obstetrics 
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3.2.4. Pediatric surgical procedures in Somaliland, stratified by region (Table 18) 
Of the 13 hospitals with pediatric surgical procedures, five are located in Maroodi Jeex, three 

are located in Awdal, two are located in Togdheer, two are located in Sahil, and one is located in 

Sanaag. The two hospitals that reported no pediatric surgery in the past year are located in 

Maroodi Jeex and Sool. The region with the highest rate of pediatric surgical procedures 

performed was Maroodi Jeex (76.0%), followed by Awdal (19.1%), Togdheer (3.2%), Sahil (1.5%), 

and Sanaag (0.2%). Although the distribution of surgical procedures for males and females 

varied across region, the majority of procedures in all regions were among male children. There 

was a difference in the proportion of surgical procedures in children greater than 5 years of age 

across regions (p = 0.003). The majority of procedures in Awdal and Sahil were in children 

greater than 5 years old (67.1% and 73.7%, respectively) while the approximately half of 

procedures in Maroodi Jeex, Sanaag, and Togdheer were equally among children greater than 5 

(49.0%, 50.0%, and 47.5%, respectively). 

Surgical procedure categories varied between regions. The majority of procedures in were 

categorized as pediatric general surgery in Sahil (73.7%), Sanaag (100.0%), and Togdheer (75.0%) 

were PED, while the majority in Awdal were otolaryngology (55.0%). Maroodi Jeex varied in of 

surgical procedure categories, with the majority being pediatric general surgery (21.0%), 

followed by ophthalmology (19.8%), orthopedic surgery (17.6%), neurosurgery (14.2%), and 

otolaryngology (11.4%). 

The most frequent surgical conditions varied widely by region. The most frequent surgical 

condition in Maroodi Jeex was tonsillitis (54.6%). The most frequent surgical conditions in Awdal 

varied was trauma/wound/snake bite (11.2%), followed by tonsillitis (10.4%), hydrocephalus 

(9.6%) and cataracts (6.7%). In both Sahil and Togdheer, the most frequent conditions were 

abscesses (27.5% and 50.0%, respectively) and trauma/wound/snake bites (25.0% and 50.0%, 



 

 

6
1 

respectively). The majority of conditions in Sanaag were trauma/wound/snake bites (68.4%) 

followed by fractures (10.5%) (Figure 6). 

TABLE 18: PEDIATRIC SURGICAL PROCEDURES AT 13 HOSPITALS IN SOMALILAND, STRATIFIED BY REGION 

(N=1255) 
 

Total Awdal Maroodi Jeex Sahil Sanaag Togdheer p  
% (n) % (n) % (n) % (n) % (n) % (n)  

Total (1255) 19.12 (240) 76.02 (954) 1.51 (19) 0.16 (2) 3.19 (40)  

Gender        

   Male 56.73 (712) 56.25 (135) 56.18 (536) 57.89 (11) 100 (2) 70 (28) 
0.1166*    Female 42.71 (536) 43.75 (105) 43.08 (411) 42.11 (8) 0 (0) 30 (12) 

   Unknown 0.56 (7) 0 (0) 0.73 (7) 0 (0) 0 (0) 0 (0) 

Age        

   Җ р ȅ 47.25 (593) 32.92 (79) 51.05 (487) 26.32 (5) 50 (1) 52.5 (21) 
0.003 

   > 5 y 52.75 (662) 67.08 (161) 48.95 (467) 73.68 (14) 50 (1) 47.5 (19) 

Region of origin        

   Maroodi Jeex 54.98 (690) 44.17 (106) 61.32 (585) 5.26 (1) 0 (0) 0 (0) 

<.0001 

   Togdheer 15.54 (195) 10.83 (26) 13.21 (126) 31.58 (6) 0 (0) 100 (40) 
   Puntland 8.37 (105) 18.33 (44) 6.39 (61) 0 (0) 0 (0) 0 (0) 
   Awdal 7.33 (92) 20 (48) 4.61 (44) 0 (0) 0 (0) 0 (0) 
   Somalia 3.59 (45) 1.25 (3) 4.61 (44) 0 (0) 0 (0) 0 (0) 
   Sool 2.87 (36) 2.08 (5) 3.25 (31) 0 (0) 0 (0) 0 (0) 
   Sahil 2.23 (28) 0.83 (2) 1.47 (14) 63.16 (12) 0 (0) 0 (0) 
   Sanaag 2.23 (28) 0.83 (2) 2.52 (24) 0 (0) 100 (2) 0 (0) 
   Ethiopia 1.99 (25) 1.67 (4) 2.2 (21) 0 (0) 0 (0) 0 (0) 
   Unknown 0.88 (11) 0 (0) 0.42 (4) 0 (0) 0 (0) 0 (0) 

Surgical category % (n)       

   PED 22.87 (287) 17.08 (41) 20.96 (200) 73.68 (14) 100 (2) 75 (30) 

n/a 

   ENT 19.36 (243) 55 (132) 11.43 (109) 0 (0) 0 (0) 5 (2) 
   ORT 15.78 (198) 9.58 (23) 17.61 (168) 21.05 (4) 0 (0) 7.5 (3) 
   OPTHO 15.06 (189) 0 (0) 19.81 (189) 0 (0) 0 (0) 0 (0) 
   NSU 11.31 (142) 2.92 (7) 14.15 (135) 0 (0) 0 (0) 0 (0) 
   PSU 8.92 (112) 7.92 (19) 9.75 (93) 0 (0) 0 (0) 0 (0) 
   URO 5.82 (73) 6.67 (16) 5.56 (53) 0 (0) 0 (0) 10 (4) 
   UNKNOWN 0.48 (6) 0.42 (1) 0.52 (5) 0 (0) 0 (0) 0 (0) 
   OBS 0.4 (5) 0.42 (1) 0.21 (2) 5.26 (1) 0 (0) 2.5 (1) 

Top 7 conditions        

   Tonsillitis 18.33 (230) 54.58 (131) 10.38 (99) 0 (0) 0 (0) 0 (0) 

n/a 

   Trauma/wound/snake 11.24 (141) 4.17 (10) 11.22 (107) 68.42 (13) 50 (1) 25 (10) 
   Hydrocephalus 7.49 (94) 0.83 (2) 9.64 (92) 0 (0) 0 (0) 0 (0) 
   Cataract 6.69 (84) 0 (0) 8.81 (84) 0 (0) 0 (0) 0 (0) 
   Fracture 6.45 (81) 7.08 (17) 6.5 (62) 10.53 (2) 0 (0) 0 (0) 
   Cleft Lip 4.14 (52) 3.33 (8) 4.61 (44) 0 (0) 0 (0) 0 (0) 
   Abscess 3.59 (45) 1.25 (3) 3.14 (30) 0 (0) 50 (1) 27.5 (11) 

Surgical category code: PED-General surgery; ENT-Otolaryngology; ORT-Orthopedics; OPTHO-Ophthalmology; NSU-Neurology; PSU-
Plastic surgery; URO-Urology; OBS-Obstetrics 

 

  



 

 

6
2 

FIGURE 6: MOST FREQUENT SURGICAL DIAGNOSIS STRATIFIED BY REGION (N=1255) 
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3.2.5. Pediatric surgical procedures in Somaliland, stratified by hospital type 
(Table 19) 
Of the 1255 pediatric procedures performed, 79.8% were done at private hospitals (including 

private charity) and only 20.16% at public hospitals. The majority of procedures were performed 

on male children at public and private hospitals, although there was a higher proportion of 

procedures on male children at public hospitals (61.26%) than private hospitals (55.59%) (p = 

0.13) (Figure 7). There was also a difference in the proportion of surgical procedures on children 

over or under 5 years old (p < 0.0001), with children 5 years and younger having more 

procedures at private hospitals (50.1%) than at public (36.0%) (Figure 7). The types of 

procedures also varied between private and public hospitals (p < 0.0001); the majority of 

procedures at private hospitals were otolaryngology (23.2%), ophthalmology (18.9%) and 

neurosurgery (14.2%) while at public hospitals the majority of procedures were pediatric 

general surgery (61.7%) and orthopedic surgery (30.0%). There was no otolaryngology, 

neurosurgery, or ophthalmology surgeries performed at public hospitals (Figure 8). The most 

frequent surgical conditions at private hospitals were tonsillitis (22.7%), hydrocephalus (9.4%), 

cataracts (8.38%), and trauma/wounds/snake bites (7.9%). At public hospitals, the most 

frequent conditions were trauma/wounds/snake bites (24.5%), fractures (17.8%), and abscesses 

(11.5%) (Figure 9). 
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TABLE 19: PEDIATRIC SURGICAL PROCEDURES AT 15 HOSPITALS IN SOMALILAND, STRATIFIED BY 

HOSPITAL TYPE (N=1255) 
 

Total Private Public 
p  

% (n) % (n) % (n) 

Total (1255) 79.84 (1002) 20.16 (253)  

Gender     

   Male 56.73 (712) 55.59 (557) 61.26 (155) 
0.1296*    Female 42.71 (536) 43.71 (438) 38.74 (98) 

   Unknown 0.56 (7) 0.7 (7) 0 (0) 

Age     

   Җ р ȅ 47.25 (593) 50.1 (502) 35.97 (91) 
<.0001 

   > 5 y 52.75 (662) 49.9 (500) 64.03 (162) 

Region of origin     

   Maroodi Jeex 54.98 (690) 56.69 (568) 49.01 (124) 

<.0001 

   Togdheer 15.54 (195) 13.57 (136) 24.51 (62) 
   Puntland 8.37 (105) 9.58 (96) 3.56 (9) 
   Awdal 7.33 (92) 7.49 (75) 6.72 (17) 
   Somalia 3.59 (45) 3.89 (39) 3.16 (8) 
   Sool 2.87 (36) 2.99 (30) 2.37 (6) 
   Sahil 2.23 (28) 1.3 (13) 5.93 (15) 
   Sanaag 2.23 (28) 2.1 (21) 2.77 (7) 
   Ethiopia 1.99 (25) 2.1 (21) 1.58 (4) 
   Unknown 0.88 (11) 0.3 (3) 0.4 (1) 

Surgical category % (n)    

   PED 22.87 (287) 13.07 (131) 61.66 (156) 

<.0001 

   ENT 19.36 (243) 23.15 (232) 4.35 (11) 
   ORT 15.78 (198) 12.18 (122) 30.04 (76) 
   OPTHO 15.06 (189) 18.86 (189) 0 (0) 
   NSU 11.31 (142) 14.17 (142) 0 (0) 
   PSU 8.92 (112) 11.18 (112) 0 (0) 
   URO 5.82 (73) 6.59 (66) 2.77 (7) 
   UNKNOWN 0.48 (6) 0.6 (6) 0 (0) 
   OBS 0.4 (5) 0.2 (2) 1.19 (3) 

Top 7 conditions     

   Tonsillitis 18.33 (230) 22.65 (227) 1.19 (3) 

n/a 

   Trauma/wound/snake 11.24 (141) 7.88 (79) 24.51 (62) 
   Hydrocephalus 7.49 (94) 9.38 (94) 0 (0) 
   Cataract 6.69 (84) 8.38 (84) 0 (0) 
   Fracture 6.45 (81) 3.59 (36) 17.79 (45) 
   Cleft Lip 4.14 (52) 5.19 (52) 0 (0) 
   Abscess 3.59 (45) 1.6 (16) 11.46 (29) 

Surgical category code: PED-General surgery; ENT-Otolaryngology; ORT-Orthopedics; 
OPTHO-Ophthalmology; NSU-Neurology; PSU-Plastic surgery; URO-Urology; OBS-
Obstetrics 
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Surgical category code: PED-General surgery; ENT-Otolaryngology; ORT-Orthopedics; OPTHO-Ophthalmology; 
NSU-Neurology; PSU-Plastic surgery; URO-Urology; OBS-Obstetrics 

FIGURE 7: DIFFERENCES IN PUBLIC AND PRIVATE HOSPITALS FOR GENDER AND AGE DISTRIBUTION OF 

SURGICAL PROCEDURES (N=1255) 

 

FIGURE 8: DISTRIBUTION OF SURGICAL PROCEDURE CATEGORY BETWEEN PRIVATE AND PUBLIC HOSPITALS 

IN SOMALILAND (N=1255) 

 

FIGURE 9: DISTRIBUTION OF MOST FREQUENT SURGICAL CONDITIONS BETWEEN PRIVATE AND PUBLIC 

HOSPITALS IN SOMALILAND (N=1255) 
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4. Discussion 

4.1. AIM 1: COMMUNITY SURVEY 

We found a 13.7% prevalence of surgical conditions in children in Somaliland. Of children with 

these surgical conditions, only 23.6% receive a surgical procedure while 75.7% either did not 

seek healthcare (33.1%) or did not receive a surgical procedure (42.6%). The prevalence of 

pediatric surgical conditions in Somaliland is similar to those previously reported in Rwanda 

(11.8%), Sierra Leone (27.5%), Uganda (17.1%) and Nepal (17.6%).24,32ς34,36 

4.1.1. Need and unmet need for pediatric surgery 

The definition of unmet need for pediatric surgical care is the total need subtracted by the met 

need.1,14,65 LCoGS defines surgical care as: the provision of operative, perioperative, and non-

operative management; anesthesia; and obstetric care for all surgical conditions.1 Although 

experts agree that the best way to determine unmet need is through community assessments,14 

there is no current established standard to define the met surgical care in a population. Met 

need is inherently challenging to define, and surgical care may involve receiving an operative 

procedure as well as a range of non-operative surgical care.40 In light of these limitations, we 

have chosen for our current analysis to define the met need as the rate of children who have a 

surgical condition and who obtained either surgical consultation or surgical intervention. Unmet 

need is defined as the rate of children with a surgical condition and who did not obtain either 

surgical consultation or surgical intervention. Although not all children with surgical conditions 

require a surgical procedure,9 the presence of a surgical condition has been defined by 

consensus to require the expertise of a surgically trained provider.65 

In our current study, 75.7% of children who had a surgical condition did not receive a surgical 

procedure. This 75.7% is comprised of 33.1% who did not seek healthcare and 42.6% which 
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sought some type of healthcare but did not receive a surgical procedure. As we do not know if 

the type of healthcare involved a surgeon, we chose to report the unmet need as a range from 

children who did not seek any healthcare (definitely unmet) to children who did not receive a 

surgical procedure (possibly unmet). Thus, we found the unmet need for children in Somaliland 

is between 33.1% and 75.7%. 

The unmet need in Somaliland is similar to the reported rates of 70.3% in Sierra Leone, 64.9% in 

Uganda, 54.3% in Rwanda, and 41.8% in Nepal.24 Based on these estimates, there are an 

estimated 276,383 children in Somaliland who have had a surgical condition at some point in 

their lifetime, and between 91,483 ς 209,222 children who have an unmet need for surgical 

care. 

4.1.2. Burden of surgical conditions  

Most surgical conditions reported in our study started when children were young, although 

exact age of onset was not recorded. Children 5 years old and under comprised 40.9% of all 

surgical conditions, and children over 5 years old reported that conditions started many years 

previously. Other studies have also shown a high burden of surgical conditions in young children 

and infants.24,66 The large burden of conditions in children is likely due to the high prevalence of 

congenital deformities found in the population. Approximately 1/3 of all surgical conditions 

reported were congenital deformities. Prevalence of congenital anomalies was much higher in 

rural regions such as Sool, Sanaag, and Awdal. Data on congenital anomalies in LMICs suggests 

an incidence of 3-6%,67 however based on the high prevalence of congenital deformities we 

found in Somaliland, that number may be much higher. As surgical techniques are improved, 

congenital anomalies which were previously fatal can now be treated with success rates 

exceeding 90 percent.67 However these inspiring improvements are typically restricted to high 

income countries. Although death rates for congenital anomalies have decreased, they are rising 
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as leading causes of death for children over time.68 Pediatric surgery has the potential to avert 

the large burden associated with congenital anomalies.63,69ς74 While general surgeons and 

practitioners can meet basic pediatric surgical needs, more complex conditions such as 

congenital deformities and hydrocephalus require a specialized pediatric surgeon.24 

4.1.3. Healthcare seeking and healthcare receiving status 

The LCoGS used the ά¢ƘǊŜŜ 5Ŝƭŀȅ Frameworkέ to understand how various delays affect the 

delivery of safe and appropriate surgical care.1 This framework can be applied to the surgical 

care of children in Somaliland. We found that what are described as the first and second delay ς

delay in seeking care and delay in reaching careτare seen in approximately 1/3 of children who 

had a problem but did not seek health care. Most families did not seek health care because of a 

lack of money for transport, which can be considered a delay in reaching care. About half of 

families who did not seek healthcare reported that they live over 2 hours away from a 

secondary or tertiary facility. The mean transport time for those who did not seek healthcare 

was 2 hours greater than the mean for those who sought healthcare. Additionally, almost half of 

children who did not seek healthcare reported that the condition was still majorly disabling 

compared to only 20% of children who did seek healthcare. 

We found a large divide in the delivery of surgical care between urban and rural communities in 

Somaliland, which has been reported in other areas of health care.42 Those living in rural areas 

have less access to surgical care and there are fewer surgical providers.75 Although LMICs have a 

much higher burden of surgical conditions than high-income countries (HIC), within LMICs, those 

living in rural areas fare worse than those in urban areas.1 Although primary health facilities 

(those without an operating room) in this study were easily identified by families as maternity 

and child health (MCH) clinics, participants often did not know what secondary or tertiary health 

facility they would go to if needed. Some reported that it was not available since they simply 
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would not go if the need arose. As a result, about 1/3 of families reported unknown for 

secondary or tertiary facilities (35.7%), further highlighting the need for improved availability of 

such facilities. Somaliland lags behind the recent developments of other African countries in 

terms of health system development, which can accentuate challenges to providing pediatric 

surgery such as limited facilities, manpower shortages, the large number of sick children, late 

presentation and advanced pathology, lack of pediatric surgeons outside the tertiary hospitals, 

and inadequate governmental support.21 

4.2. AIM 2: HOSPITAL SURVEY 

A total of 1255 pediatric surgical procedure were performed in 1 year at all hospitals with 

surgical capacity in Somaliland (except for 1 hospital with no available data), equating to a rate 

of 62.4 surgical procedures per 100,000 children ages 0-15 years. This is far below the minimum 

operative volume of 5,000 surgical procedures per 100,000 population in adults as identified by 

LCoGS.1 

4.2.1. Procedure type and volume 

Hospitals in Somaliland do not fit established definitions of first-, second-, and third-level 

hospitals,1,76 but public hospitals are either labeled as district or regional hospitals which have 

the potential to provide first-level or second-level care respectively. While HGH is the largest 

public hospital in the country and should aspire to perform as a third-level hospital, the current 

capacity at second-level care. The LCoGS has identified common surgical procedures that can 

and should be done in first-level hospitals, of which the following are important procedures for 

pediatric populations: fractures, cleft lip, and inguinal hernia.1 Considering these procedures, 

only 4/81 fractures, 0/52 cleft lips, and 3/10 inguinal hernias were performed at a regional 

public hospital. No procedures identified by LCoGS were performed at a district public hospital. 
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Significant capacity building and resource allocation will be needed in order to provide essential 

surgery at first-level hospitals.77 

Private facilities performed over 75% ƻŦ ǇǊƻŎŜŘǳǊŜǎ ƛƴ м ȅŜŀǊΣ ŀ ǎƛƎƴ ƻŦ {ƻƳŀƭƛƭŀƴŘΩǎ ǿŜŀƪ ǇǳōƭƛŎ 

health sector. Although the government sets priorities in health services, the public health 

sector is not well regulated and is limited by the ŎƻǳƴǘǊȅΩǎ ƭŀŎƪ ƻŦ ǊŜŎƻƎƴƛǘƛƻƴ ōȅ ƳǳƭǘƛƭŀǘŜǊŀƭ 

agencies such as WHO.42 Most private hospitals (except EAUH and MSH) are for-profit facilities. 

Notably, the two charity hospitals provided half of all surgeries in the country. Although visiting 

surgeons are not identified in surgical logbooks, many hospitals perform large volumes of 

procedures in short amounts of time due to surgical camps and visiting surgeons. While surgical 

camps can be a successful model for providing surgery to rural areas,78 visiting surgeons in 

Somaliland typically come to large hospitals with advanced surgical capacity. Additionally, the 

large number of procedures performed by short-term surgeons likely inflates the capacity of 

hospitals to perform pediatric surgery. Additionally, this is not a long-term, sustainable solution 

to increase surgical capacity for kids.19,37 

The large number of surgical procedures performed for patients with tonsillitis was striking in 

this population. Tonsillitis is typically not a high burden pediatric surgical condition and is likely 

performed so frequently in this population due to the availability of ENT specialist surgeons at 

specific hospitals. 

4.3. CONNECTING COMMUNITY AND HOSPITAL SURVEYS 

The community surgical need and hospital procedure volumes are difficult to link directly for 

several reasons. First of all, not all surgical conditions reported in the community will require a 

surgical procedures, and thus would not appear in surgical logbooks at hospitals. Certain surgical 

conditions, such as burns and injuries, may only need a minor procedure and not require an 
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operating theater or surgically capable hospital ς yet they are still considered surgical conditions 

in the community survey. On the other hand, children who reported surgical conditions in the 

community may not receive any surgical care and would therefore not be captured in the 

hospital surgical logbooks. Also, the SOSAS survey has limitations in capturing conditions such as 

cancer and low-prevalence conditions such as emergent neonatal conditions. Additionally, some 

specific surgical conditions identified in the community survey (such as hydrocephalus, cleft lip, 

and inguinal hernia) may not need immediate surgical care, although surgical care will be 

required. Some studies have attempted to link the met need recorded in surgical logbooks to 

the reported need in the community,40 but we believe the limitations involved in this would 

provide an overestimate of unmet need based on non-procedure based surgical care. 

Despite the difficulties with comparison of pediatric surgical conditions at the community level 

to the number of surgical procedures in the hospitals, there are several striking patterns of 

surgical care that can be detected from comparing the two surveys. 

4.3.1. Burden of surgical conditions 

Both the community and hospital surveys recorded a large proportion of congenital deformities 

and trauma-related conditions, such as wounds and fractures. We found several disparities in 

regional locations for congenital deformities, with rural areas having a higher prevalence of 

these conditions and the majority of procedures on congenital deformities being performed at 

private hospitals in the urban capital city, Hargeisa. These disparities in care can have major 

implications for child health, as children with congenital deformities may require more 

emergent surgical care than other conditions. Children who live in rural areas are more likely to 

have congenital deformities and less likely to seek treatment due to financial and transportation 

barriers, thus leading to worse outcomes for these children and increasing health disparities 

across Somaliland. 
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Trauma, wounds, and fractures were frequently recorded in the community survey and the 

hospital surgical logbooks. Most of the procedures performed at public hospitals were for 

fractures. This analysis is limited by the unknown etiology of trauma and fractures in the 

hospital level compared to injury related wounds in the community level.  

4.3.2. Workforce density 

The hospital capacity survey showed that the surgical, anesthesia, and obstetric (SAO) workforce 

in Somaliland includes: 38 surgeons, 1 pediatric surgeon, 3 anesthesiologists, 43 anesthetists, 

and 14 obstetricians. This number is unlikely to be significantly higher when considering the 1 

hospital which declined participation in our survey. Therefore, the SAO workforce density in 

Somaliland is approximately 2.5 per 100,000 population. This SAO workforce density is likely an 

overestimation of the actual workforce density, as many SAO providers work at multiple health 

facilities. Even with this overestimation, it is clear that the SAO workforce density is far below 20 

per 100,000 population target as recommended by LCoGS.1,79 The ratio of pediatric surgeons to 

children is approximately 1 pediatric surgeon per 2 million children, similar to that of Nigeria (1 

pediatric surgeon to 2.2 million children)80 and far below that of the United States (20 pediatric 

surgeons per 2 million children).81 The need for pediatric surgery shown in the population is 

unlikely to be met with the current disparity in surgical workforce and extreme lack of pediatric 

specific surgical workforce. 

4.3.3. Financial barriers to healthcare 

Financial catastrophe is defined as a household incurring health payments that are higher than 

their resources.82 Half the global population is at risk of financial catastrophe from surgery 

because they do not have financial risk protection,1,30 and throughout this study, families 

reported finances as a major barrier in seeking care, receiving care, and after care. Just under 
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50% of participants said they did not seek healthcare due to lack of money for healthcare or 

transport; 50% of participants who sought healthcare said they did not get surgery because of 

lack of money; and 1/3 of patients who received surgery said that paying for the surgery made it 

difficult to pay for other basic household goods such as food, water, and clothing. In this study, 

nearly 2/3 of children with conditions reported that the condition was currently present and 3/4 

of children with a condition reported that they are generally healthy. Although condition 

severity was not evaluated in this survey, the disparity between general healthiness and current 

presence of a condition raises the question of cultural perceptions of health and surgical 

conditions. This in turn may affect healthcare seeking behavior.  

Out of pocket (OOP) expenditure for health care are the predominant form of health financing 

in many regions,83 and was seen in approximately 75% of how all patients paid for surgical 

services in Somaliland. As a result, there is high risk for financial impoverishment or catastrophe 

expenditures based on the high cost of procedures and low monthly income of Somaliland 

families. The Bellwether64 procedures costs averaged several hundred USD at Somaliland 

hospitals and many families made less than $100 USD per month.  

4.4. IMPLICATIONS FOR POLICY AND PRACTICE  
This study provides critical information to inform important community and hospital 

interventions, as well as national health system planning to improve pediatric surgical care in 

Somaliland. Although there are limitless opportunities for policy change in pediatric surgery, the 

following were identified as priority topics to have the greatest impact on pediatric surgical care 

in Somaliland.  

1. The development of a national healthcare plan for Somaliland should address pediatric 

surgical care. Surgical systems should be integrated into national health care programs, 

and surgical needs should be given significant attention in national health agendas.84 A 
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national surgical plan will need commitment and engagement from stakeholders at the 

national and international levels, and from public, private, and charitable sectors.1 It is 

imperative that pediatric surgery has a part in this plan given the high burden of 

pediatric surgical conditions in Somaliland. Any national surgical plan should also include 

protective barriers for the poor to avoid financial catastrophe as a result of surgery. 

2. Focus on reducing burden of congenital deformities through antenatal care and 

utilization of MCH clinics. The large burden of congenital deformities identified in this 

study indicate a need to focus on antenatal care, particularly in rural areas. Somaliland 

has a rich network of MCH clinics located in all areas of the country, which have the 

potential to implement early diagnosis and intervention programs to improve maternal 

and child health.  

3. Increasing capacity of public hospitals, focusing on district and regional hospitals. The 

majority of surgical care for children should be provided at a first-level hospital, with 

some reports of up to 80% of care delivered at this level.62 Although our report did not 

specifically analyze the level of care delivered in Somaliland, expansion of district and 

regional hospitals provide an opportunity to increase the provision of pediatric surgical 

care in rural areas of Somaliland. Increasing capacity will require additional investment 

in workforce and infrastructure to provide adequate pediatric surgical care. 

4.5. IMPLICATIONS FOR FURTHER RESEARCH 

This study identified a large discrepancy between the prevalence of surgical conditions in the 

population and the current provision of pediatric surgery at the hospital level in Somaliland. The 

next step for research is to estimate the met versus unmet need for pediatric surgical care and 

model scale-up interventions for increasing surgical volume.  
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There is also value in refining tools for measuring surgical need in the community. Further 

investigation into the type of care children received, if any, would help determine if a surgical 

need was met. Additionally, it is necessary to independently identify low-prevalence but high-

risk conditions such as gastroschisis and inguinal hernia; these did not show up in our survey but 

can have severe implications in children if untreated.85,86 

There is also a need to explore further the association of poverty in healthcare seeking behavior. 

Studies on poverty in India have deeply and extensively explored this issue through qualitative 

research.31 Similar research focusing on surgery and healthcare seeking behavior, will help 

ƛƴŦƻǊƳ ǇƻƭƛŎȅ ǘƻ ŀǾƻƛŘ ŎŀǘŀǎǘǊƻǇƘƛŎ ƘŜŀƭǘƘ ŜȄǇŜƴŘƛǘǳǊŜ ŦƻǊ {ƻƳŀƭƛƭŀƴŘΩǎ ǇƻƻǊΦ For this to happen, 

there needs to be additional data on the level of poverty in Somaliland and other financial 

indicators. 

4.6. STUDY STRENGTHS AND LIMITATIONS 
4.6.1. Strengths 
A major strength of our study was our ability to sample all regions of the country, with adequate 

and proportional representation of rural and urban populations. In addition, we were able to 

interview a large number of children to identify patterns and trends of surgical need. 

A major strength of the hospital assessment was our ability to survey nearly all hospitals in 

Somaliland. The inclusion of regional and district hospitals in rural areas of Somaliland helped in 

our analysis of regional disparities.  

4.6.2. Limitations 

4.6.2.1. AIM 1: COMMUNITY SURVEY 
Many limitations of the SOSAS survey have been well described, and also apply to this 

study.24,32ς34,36,58,59 The enumerators for the community survey were not surgeons, but were 

medical professionals. Additionally, a pediatric surgeon reviewed all suspected surgical 

conditions for confirmation. A limitation of the SOSAS survey is the use of individual self-
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reporting of surgical conditions. However, the survey was compared with a visual examination 

that agreed with participant self-reporting in 94.6 % of cases.33 It is also conceivable that there is 

a recall bias for older children in this study, as parents with many children may not remember all 

surgical conditions a child has had in their life, especially if they are older. The analysis of health 

facilities was also complicated by confusion from both enumerators and study participants in 

identifying primary, secondary, and tertiary health facilities. Although some countries, such as 

Uganda, have a clearly defined definition of national, regional, and district level hospitals,87 

{ƻƳŀƭƛƭŀƴŘΩǎ ǇǳōƭƛŎ ƘŜŀƭǘƘ ǎŜŎǘƻǊ ǎǘǊǳƎƎƭŜǎ ǿƛǘƘ ǊŜƎǳƭŀǘƛƻƴ ŀƴŘ ƻǊƎŀƴƛȊŀǘƛƻƴΦ42 Our study 

decided to only interview children for surgical conditions, due to time and resource constraints. 

However, analysis of surgical conditions in Somaliland adults could provide some insight to 

pediatric surgical conditions as well. Finally, Somaliland has a large nomadic population 

(although numbers are decreasing) which are unlikely to have equal representation in this 

survey. However, it is likely that Somali nomads were included in smaller villages of the survey, 

where they set up aqal, a dome-shaped, collapsible hut made from poles covered by hides, 

woven fiber mats, or sometimes cloth or tin. These types of households were included in 

random selection. 

4.6.2.2. AIM 2: HOSPITAL SURVEY 
There are also several limitations in the hospital survey. In this retrospective data collection, 

there is not available data on the outcome of procedures, quality of care provided, or severity of 

the condition prior to surgery, thus limiting our ability to do any inferential analysis. Prospective 

studies on pediatric surgical care in Africa have found a high burden of trauma and burns8-10,18. 

However, as our study used retrospective data collection this data was not available. Generally, 

little information is recorded besides name, age, procedure and signature of the surgeon or 

physician. The number of post-operative, in-hospital deaths is likely to be inaccurate and much 
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higher than reported,88 as local collaborators indicated that hospitals often under report 

hospital deaths or over report success rates when asked. We are also only able to guess for 

reasons for large numbers of some procedures (i.e. tonsillectomy) based on collaborator opinion 

and experiences in the field. Finally, the hospital survey only collected data from surgical 

logbooks which limits our ability to assess the total amount of pediatric surgical care provided. 

In- and outpatient visits with surgeons which did not result in a surgical procedure were not able 

to be recorded based on difficulty or impossibility of obtaining such records.  

5. Conclusion 
Children have a high burden of surgical conditions in Somaliland and affect 13.7% of the 

pediatric population (276,000 children). Much of this surgical care is unmet, with between 

91,500 ς 209,000 children having unmet surgical need at some point in their life. This highlights 

the need for pediatric specific infrastructure, resources, and workforce to provide needed 

surgical care. Congenital deformities and injury related wounds comprised a large portion of the 

surgical need, which provide a baseline for possible intervention strategies on the community 

level. Hospital level care was reflective of the struggling health system, with most procedures 

being done at private facilities in the capital city. Surgical procedures performed were not 

reflective of high burden pediatric conditions. This study joins a growing literature on pediatric 

surgery which can provide the foundation for scale-up of pediatric surgical services, reduction of 

out-of-pocket costs for surgery, and improving access to surgical care.   
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Appendix A: SOSAS Somaliland  
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