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ABSTRACT
Background  The unmet burden of surgical care is high 
in low-income and middle-income countries. The Lancet 
Commission on Global Surgery (LCoGS) proposed six 
indicators to guide the development of national plans for 
improving and monitoring access to essential surgical 
care. This study aimed to characterise the Somaliland 
surgical health system according to the LCoGS indicators 
and provide recommendations for next-step interventions.
Methods  In this cross-sectional nationwide study, the 
WHO’s Surgical Assessment Tool–Hospital Walkthrough 
and geographical mapping were used for data collection 
at 15 surgically capable hospitals. LCoGS indicators for 
preparedness was defined as access to timely surgery 
and specialist surgical workforce density (surgeons, 
anaesthesiologists and obstetricians/SAO), delivery was 
defined as surgical volume, and impact was defined as 
protection against impoverishment and catastrophic 
expenditure. Indicators were compared with the LCoGS 
goals and were stratified by region.
Results  The healthcare system in Somaliland does not 
meet any of the six LCoGS targets for preparedness, 
delivery or impact. We estimate that only 19% of the 
population has timely access to essential surgery, less 
than the LCoGS goal of 80% coverage. The number of 
specialist SAO providers is 0.8 per 100 000, compared 
with an LCoGS goal of 20 SAO per 100 000. Surgical 
volume is 368 procedures per 100 000 people, while the 
LCoGS goal is 5000 procedures per 100 000. Protection 
against impoverishing expenditures was only 18% and 
against catastrophic expenditures 1%, both far below the 
LCoGS goal of 100% protection.
Conclusion  We found several gaps in the surgical system 
in Somaliland using the LCoGS indicators and target goals. 
These metrics provide a broad view of current status and 
gaps in surgical care, and can be used as benchmarks 
of progress towards universal health coverage for the 
provision of safe, affordable, and timely surgical, obstetric 
and anaesthesia care in Somaliland.

INTRODUCTION
Over 5 billion people around the world lack 
safe, affordable and timely access to surgical 
and anaesthesia care, with the overwhelming 
burden being among persons in low/middle-
income countries (LMICs).1–3 To address this 

crisis, targeted and accurate measurement of 
surgical care is a critical first step. However, 
the misconception that surgery is an expen-
sive intervention has prevented it from 
playing a significant role in global health for 
a long time.4 5 Investing in surgery is highly 
cost-effective and beneficial at a macro-
level and micro-level. Surgery promotes the 
overall scaling up of national health systems 
and provides financial risk protection to 
families that otherwise may be pushed into 
the poverty or have reduced their chances of 
moving out of poverty.1 4 6 Global surgery has 
gained recent attention due to paramount 
events such as the creation of the Lancet 
Commission on Global Surgery (LCoGS) and 
the inclusion of four of the six LCoGS indi-
cators among the core 100 WHO and World 
Development indicators.1 7 8

The 2015 LCoGS proposed six surgical 
indicators through an extensive and itera-
tive process led by experts from various disci-
plines, surgical specialties and countries.1 
These six indicators and associated target 
goals define the preparedness for surgical 
and anaesthesia care (access to essential 
surgery and workforce density), delivery of 

Strengths and limitations of this study

►► This is the first nationwide study that comprehen-
sively evaluates the surgical system, including the 
public and private sectors, in Somaliland.

►► This study follows the Lancet Commission on Global 
Surgery indicators to evaluate surgical prepared-
ness, delivery and impact on Somaliland.

►► Data on perioperative mortality rates were not in-
cluded as most hospitals in Somaliland do not col-
lect these data.

►► Our reported surgical workforce density did not 
include data on non-specialist physicians and non-
physician clinicians who may provide surgical care 
in Somaliland.
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care (quantifying the surgical volume and perioperative 
mortality rates) and impact of care (protection against 
impoverishing and catastrophic expenditures).1 These 
indicators have been used as a template to assess surgical 
care in several countries, which in turn have supported 
the development of National Surgical, Obstetrical and 
Anesthesia Plans (NSOAPs).9 10

Somaliland is a low-income country in sub-Saharan 
Africa with significant health and economic challenges. 
After emerging from the civil war in 1991, the government 
of Somaliland focused on rebuilding its hospitals, clinics 
and health posts, and devoted 3% of the national budget 
to rebuild its health sector.11 12 Somaliland has a gross 
domestic product (GDP) of $348 per capita (making it the 
fourth poorest country in the world), has a population of 
approximately 4 million people and some of the poorest 
health outcomes in the African region.13–19 Our previous 
work and that of others have characterised the surgical 
infrastructure for children in the country.6 19 20 The goal 
of the current study was to characterise the Somaliland 
surgical health system according to the LCoGS surgical 
indicators.

METHODS
Setting
This cross-sectional study took place in Somaliland, a 
country in the Horn of Africa which achieved relative 
stability and has an autonomous government since sepa-
ration from Somalia in 1991. The population estimate 
from the 2014 Somali census is 3.5 million people.21 
Somaliland is made up of six regions—Awdal, Maroodi 
Jeex (containing the capital city of Hargeisa), Sahil, 
Sanaag, Sool and Togdheer—with 40% of the population 
living in Hargeisa.22 The public health system is comprised 
of primary health units, health centres, referral health 
centres, regional hospitals and one national referral 
hospital. Specialty hospitals include seven tuberculosis 
hospitals, one female fistula hospital, one children’s 
hospital and one mental health hospital. An estimated 
60% of health services are provided through the private 
sector, consisting of non-government organisations, 
private health practitioners and hospitals, and traditional 
practitioners.12

Hospital selection
Hospitals were included in the study if they had the 
capacity to perform surgery (defined as the presence of 
at least one operating room), yielding 16 hospitals. We 
were not able to obtain data from one private hospital, 
resulting in a final study cohort of 15 hospitals. Our 
in-country research manager asked permission from each 
hospital director or senior administrator for participation 
in the study, and presented the study’s letter of approval 
from the Ministry of Health.

Data collection
Our current study is built on data collected by our 
team and reported in previous studies.6 19 20 We assessed 

hospital capacity at each facility using the WHO’s Surgical 
Assessment Tool–Hospital Walkthrough and the Global 
Initiative for Children’s Surgery Global Assessment in 
Pediatric Surgery tool.23 24 The survey included data on 
service delivery, the number of admissions and surgical 
procedures per month, whether the facility tracked 
perioperative in-hospital mortality, and the number 
of laparotomies, caesarean sections and open fracture 
repairs (ie, the three LCoGS ‘bellwether’ procedures). To 
assess each facility’s workforce, the survey quantified the 
number of staff, including surgeons, anaesthesiologists, 
non-physician anaesthetists, obstetricians, nurses and 
administrative staff. Each staff member was counted only 
once even if they worked across multiple health facilities. 
To assess each facility’s infrastructure, the survey asked 
about the availability of essential resources (ie, electricity, 
running water, oxygen), the number of hospital beds 
and operating rooms, and the number of anaesthesia 
machines and ventilators.

Indicator assessment
The LCoGS indicators include 6 items pertaining to 
surgical care preparedness (indicators 1 and 2), delivery 
(indicators 3 and 4) and impact (indicators 5 and 6) 
(table 1). We did not assess whether each hospital tracked 
perioperative mortality rates, as this metric is generally 
not collected in Somaliland. Thus, indicator 4 was not 
included in the analysis. Data tabulation and analyses 
were performed using Microsoft Excel and SAS V.9.3. 
Geographical mapping and analyses were performed 
using ArcGIS (Environmental Systems Research Institute 
2012, Redlands, California, USA).

Indicator 1
Access to timely essential surgery. Geographical locations 
of the 15 surgically capable hospitals, defined by the pres-
ence of an operating room, were recorded using a smart 
phone Global Positioning System application. Locations 
of the 15 hospitals were mapped and used as destina-
tion points from which distance calculations were made. 
Network service area analysis was used to determine the per 
cent of the population within a 2-hour radius of the surgi-
cally capable hospitals throughout the country. A travel 
rate of 30 km/hour was used to determine the geograph-
ical area within a 2-hour drive of surgically capable hospi-
tals using available Somaliland road infrastructure data. 
Population estimates within each geographical area were 
made using data from the 2014 Somalia census.21 Surgical 
capacity was defined as the existence of an operating 
room within the hospital. This geospatial method did 
not account for transportation wait time or topography 
of the land. However, travel times were reviewed by the 
in-country data team to confirm validity of the estimated 
travel times between locations. The service area map was 
combined with a dot density map to depict the relations 
between surgical care coverage and population distribu-
tion at the regional level.
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Indicator 2
Surgical workforce density. The surgical workforce density 
was defined as the number of specialist surgeons, anaes-
thesiologists and obstetricians (SAO) per 100 000 popu-
lation. Surgeons included specialties available within 
Somaliland (general surgeons, colorectal surgeons, 
neurosurgeons and otolaryngologists). Anaesthesiol-
ogists did not include nurse anaesthetists. The surgical 
workforce density was calculated as the number of SAO 
per 100 000 population. In addition to the national SAO 
workforce density, region-specific densities were also 
estimated.

Indicator 3
Surgical volume. Surgical volume was obtained through 
the country-wide hospital assessment. We included all 
procedures recorded in hospital logbooks between 1 
January 2017 and 31 December 2017 using previously 
described methods.20 Exclusion criteria included proce-
dures performed outside of the operating rooms. We 
collected data on demographics, surgical diagnosis and 
surgical procedure(s) performed. Data did not include 
admission information, comorbidities, complications 
or outcome. We quantified the number of the LCoGS-
defined bellwether procedures (open fracture repairs (all 
types), caesarean section deliveries and laparotomies).1

Indicator 5
Protection against impoverishing expenditure. Protec-
tion against impoverishing expenditure was defined 
as 100 % population at risk of impoverishing expendi-
tures. Impoverishment was defined as any income below 
the poverty line after out-of-pocket (OOP) payments, 
including medical and non-medical costs, for surgery. 
The threshold for impoverishment expenditure for 
Somaliland was defined as any income below a value of:

(% OOP expenditure)*(average cost of surgery)+(So-
maliland poverty line).

For costs per operation, we used $200 as a proxy due to 
lack of information of operative costs for each hospital. 
The $200 value was chosen as it represents the mean value 
between costs per surgical procedure in a low-income 
country ($179) and a lower middle income country ($219) 
calculated as previously described.25 The $200 costs cover 
all direct costs, including preoperative and postoperative 
hospitalisation, as well as the recurrent costs of running 
a surgical service such as salaries, utilities, equipment, 
medical supplies and medicine for the procedure itself. 
We confirmed this amount based on OOP expenses 
from one private hospital in Somaliland, which used an 
average of $200 per procedure. Non-medical expenses, 
such as transportation and lodging, were estimated at $60 
based on previous literature.26 The expected proportion 
of OOP costs for healthcare was provided by the hospital 
administration during the survey data collection. The 
threshold for the poverty line in Somaliland was set at 
$220 based on previous literature.13

Indicator 6
Protection against catastrophic expenditure. Protection 
against catastrophic expenditures was defined as 100%—
population at risk of catastrophic expenditure.1 Cata-
strophic expenditure was defined as direct OOP expenses 
greater than 40% of the GDP per capita, excluding subsis-
tence costs. The risk of catastrophic expenditure for each 
hospital and region was determined by dividing all direct 
and indirect OOP expenses by $348, Somaliland’s GDP 
per capita.26

Patient and public involvement
Patients and/or the public were not involved in the 
design, or conduct, or reporting, or dissemination plans 
of this research.

RESULTS
The surgical system in Somaliland did not reach any 
of the target indicator goals as defined by LCoGS, with 
each indicator lagging behind its target by 76% or more 
(figure 1). The greatest need was for protection against 
catastrophic expenditure and inadequate SAO density.

Preparedness
Only an estimated 19% of persons in Somaliland live 
within a 2-hour access to a surgically capable facility, trans-
lating to 24% of the LCoGS goal of at least 80% popula-
tion coverage (figure 2). The number of specialist SAO 
physicians was 0.8 per 100 000 population, or 4% of the 
LCoGS goal of 20 SAO per 100 000. Access to surgery 
ranged from 36% in Maroodi Jeex to below 6% in Awdal, 
Sool and Sanaag. Of the total workforce of 32 SAO in the 
country, 15 were surgeons, 3 were anaesthesiologists and 
14 were obstetricians (table 2). The number of surgeons 
ranged from 10 in Maroodi Jeex to 0 in Sool, Togdheer or 
Sanaag, while the number of obstetricians ranged from 8 
in Maroodi Jeex to 0 in Sahil. Of the three anaesthesiolo-
gists, all three were located in Maroodi Jeex (the capital 
city).

Delivery
The surgical volume was 368 procedures per 100 000 
people, that is, less than the 7% of the LCoGS goal of 
5000 procedures per 100 000 population. Surgical volume 
ranged from 646 per 100 000 population in Sahil to 66 
per 100 000 population in Sanaag (figure 3). Total volume 
of procedures ranged from 681 in Maroodi Jeex to 250 
in Awdal (table  2). Of these procedures, laparotomies 
ranged between 1 and 20 per month (in Sahil or Sool and 
Awdal, respectively), caesarean sections between 6 and 
100 per month (in Sool and Maroodi Jeex, respectively), 
and open fracture repairs between 0 and 40 per month 
(in Sahil, Sool, or Togdheer and Awdal, respectively).

Impact
Protection from impoverishment was only 18% of the 
LCoGS goal of 100% protection by 2030. Risk of impov-
erishment was high throughout the country and ranged 
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between 74.5% in Sahil and 84.3% in Maroodi Jeex 
(figure 3). Protection against catastrophic expenditures 
was 1% of the LCoGS goal of 100% protection by 2030. 
The risk of catastrophic expenditure was greater than 
90% throughout the entire country.

DISCUSSION
As surgical care is increasingly recognised as an essen-
tial component of a functional healthcare system, under-
standing the surgical landscape of a country is vital for 
healthcare scale-up plans contextualised to that country. 
The LCoGS indicators measure several domains of surgical 
care related to preparedness, delivery and impact of care. 
These indicators are increasingly used around the world as a 
framework to scale up surgical care in the country through 
a comprehensive, system-level perspective.27 We found that 
Somaliland’s surgical system achieves only a small fraction 

of these target goals, with the greatest need found in rural 
areas.

Our study found large gaps in surgical care prepared-
ness, delivery and impact. Preparedness, including access to 
surgical care and workforce density, are far below the LCoGS 
targets, consistent with other sub-Saharan African coun-
tries.3 9 27–37 The reasons for lack of access to surgical care 
in Somaliland are multifactorial, but are largely due to the 
limited number of locally accessible surgically capable hospi-
tals and existing road networks. The majority of surgically 
capable hospitals are within the urban Maroodi Jeex region, 
with only one hospital located in the more rural regions. 
Although the concentration of hospitals and SAO providers 
correspond with population density, overall, the surgical 
care coverage remains limited in all regions, particularly 
in the northwest and southeast areas of the country. After 
almost a decade of civil conflict (1982–1991), the country 
was left with severe damage and deterioration to road 
networks and healthcare infrastructure,38 and only 15% of 
the primary roads in urban areas and networks connecting 
rural to urban areas are considered to be in good condi-
tion.39 Workforce density is also low in the more rural parts 
of the country, with most of the SAO concentrated within 
urban areas. Delivery of surgical care as measured by the 
volume of procedures was low particularly in rural areas and 
is likely related to the workforce density within each area. 
For example, 57% of all procedures per month occurred 
in the urban Maroodi Jeex region which has 65% of all 
SAO. However, high surgical volume, as in Sahil, may be 
explained by the response of other health professionals to 
the high demand of emergency surgical care in the absence 
of specialised SAO providers.20

The financial impact of surgical care is evident through the 
high rates of financial strain on families, which limits Somalil-
and’s capacity to attain universal health coverage (UHC) as 
advocated by the World Bank, United Nations and WHO. The 
provision of surgery in Somaliland is largely dependent on a 

Figure 1  Somaliland indicators compared with the Lancet Commission on Global Surgery (LCoGS) targets. SAO, surgeons, 
anaesthesiologists and obstetricians.

Figure 2  Catchment population within a 2-hour travel time 
from the closest surgically capable hospital.
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person’s financial means to pay for OOP expenses, similar 
to high rates of OOP spending in many LMICs.40 The risk 
of being pushed into poverty or having reduced opportuni-
ties to move out of poverty due to OOP expenses for surgical 
care in Somaliland is one of the highest compared with other 
LMICs,6 which is particularly challenging as Somaliland is the 
fourth poorest country in the world, with an estimated 35% 
of households living under $100 per month.6 36–40 Our find-
ings highlight the need for inclusion of surgical care in the 
country’s UHC scheme in order to prevent impoverishing 
and catastrophic expenditure due to OOP expenses, espe-
cially among at-risk communities.5 41 42

As a post-conflict country, the healthcare system of 
Somaliland experiences many structural challenges, with 
just 3% of the national budget designated to the healthcare. 
In this context, outlining a strategic national healthcare 
plan to improve access to surgery is required. Such a plan 
should address deficiencies in the surgical system as defined 
by the LCoGS indicators, including preparedness, delivery 
and impact. Each LCoGS indicator should be interpreted 
in conjunction with other indicator metrics to fully under-
stand how gaps in care are inter-related.43 Evaluating surgical 
capacity begins with accessibility. However, geographical 
coverage is just one dimension of access and does not ensure 
that people receive proper surgical care.27 44–49 Patients that 
eventually reach healthcare facilities might not be able to 
receive surgical care due to deficits in infrastructure and work-
force.20 50 Thus, interpreting each indicator independently of 
the others will only provide a limited understanding of the 
surgical needs within a country.

One way to comprehensively evaluate surgical systems and 
gaps in care on a national level is through country-specific 
NSOAPs. The purpose of NSOAPs is to improve surgical care 

through the six major building blocks of a health system: 
infrastructure, workforce, service delivery, information 
management, finance and leadership/governance.1 One 
of the first steps in developing a country-specific NSOAP 
is identifying gaps for each building block.10 Although 
Somaliland does not have an NSOAP, our paper provides 
critical data regarding infrastructure, workforce, service 
delivery, and the need for financing schemes to protect indi-
viduals from catastrophic and impoverishing expenditures.

Somaliland may be able to benefit from lessons learnt in 
other LMICs during enactment of NSOAPs. The Republic 
of Zambia was one of the first countries to conduct a base-
line assessment of the LCoGS indicators and use those 
in a quality improvement plan within an NSOAP.51–53 To 
date, other countries including Ethiopia,51 54 India51 55 and 
Tanzania51 56 have adopted a similar process to develop their 
NSOAPs. These experiences suggest that Somaliland may 
benefit from upgrading geographically strategic facilities 
and allocating resources to high-impact healthcare facilities 
to ensure equity and reinforce existing surgical capacity.57–59 
Task shifting and task sharing, partnerships with other coun-
tries and the private sector, culturally embedded training 
and increase of incentives are other ways to efficiently scale 
up workforce density.1 60 We encourage continuous data 
collection as part of an NSOAP anchored within the overall 
country’s national health strategic plan, and driven by the 
Somaliland Ministry of Health to ensure standardisation, 
integration and sustainability over time.10 27 Furthermore, 
engagement of local champions and healthcare workers on 
the ground from the early stages will be pivotal to ensure 
success and continuity.51 61–63

Successful implementation of NSOAPs also requires 
involving strong governmental leadership and other 

Table 2  Surgeon, anaesthesia and obstetrics workforce density and procedures by region

Preparedness  �  Surgical providers (n)* Anaesthesiologists (n) Obstetricians (n) Total workforce (n)

All regions 15 3 14 32

 � Maroodi Jeex 10 3 8 21

 � Awdal 4 0 2 6

 � Sahil 1 0 0 1

 � Sanaag 0 0 1 1

 � Sool 0 0 1 1

 � Togdheer 0 0 2 2

Delivery  �  Laparotomies
(month)

Caesarean sections
(month)

Open fracture 
repairs (month)

Total procedures
(month)

All regions 0–11 0–100 0–40 1187

 � Maroodi Jeex 0–11 15–100 0–32 681

 � Awdal 5–20 10–15 0–40 250

 � Sahil 0–1 5–10 0 58

 � Sanaag 0–3 0–10 0–7 30

 � Sool 0–1 0–6 0 25

 � Togdheer 2–3 25–26 0 143

*Surgeons included 10 general surgeons, 1 colorectal, 3 ENT surgeons and 1 neurosurgeon.
ENT, Ear, Nose and Throat.
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stakeholders, establishing surgical priorities, and allocating 
funding from partnerships and non-traditional sources.51 54 
One example which will be helpful for Somaliland is that 
of the Saving Lives Through Safe Surgery in Ethiopia, 
which has shown the value of an established comprehen-
sive system of educational/training packages, leadership/
mentoring programmes, national perioperative guidelines, 
implementation of the WHO Surgical Safety Checklist, and 
requirements for functional operating rooms, standardised 

equipment, supplies and purchasing.54 In Tanzania, the 
NSOAP emphasises the coverage of essential surgical care 
in national health insurance schemes, implementation of 
electronic medical records for surgery-related data, simul-
taneous strengthening of lower-level and higher-level hospi-
tals to reinforce referral pathways, and implementation 
of regional training to improve local retention of SAO 
providers.56

Limitations
Our study has several limitations. First, our reported surgical 
workforce density might under-represent the entire surgical 
workforce in Somaliland as we did not collect data on non-
specialist physicians and non-physician clinicians who may 
provide surgical care. Second, most hospitals in Somaliland 
do not collect data on perioperative mortality rates. This 
indicator is the most widely adopted measurement for 
surgical outcomes and highlights delays to receiving care.27 
There are still few studies that have successfully measured 
perioperative mortality rates without relying on modelling 
data.64 Similarly, we did not measure quality of care within 
the hospital settings, nor were able to assess the impact of 
surgical capacity on mortality. A facility assessment tends 
to pick up on one of the three aspects of the Donabedian 
framework elements—that of structure and not process 
and outcome.65 However, the presence of an operating 
room does not indicate a comprehensive analysis of hospital 
capacity. Therefore, it was only used as an initial selection 
criterion on which the LCoGS indicators were applied. 
Third, our data on impoverishing and catastrophic expen-
ditures may have been based on inaccurate surgical costs. 
Few studies in other countries have accurate primary data 
on surgery related costs and OOP expenditures, as most are 
based on modelling.26 29 64 66 Although we collected limited 
primary data on financial costs, these reported costs likely 
underestimate the total costs of procedures, including indi-
rect costs of lost earnings. However, we attempted to account 
for the wide range of surgical costs depending on the proce-
dure by including lower and upper limits in our expendi-
ture calculations. Fourth, measuring household income is 
challenging for many households in LMICs as many do not 
work in the formal sector or have a consistent income.67 68 
Therefore, our attempts to calculate the impact indicators 
for Somaliland may be limited as this average might be 
overestimated for the poorest regions of the country. These 
findings emphasise the need for improved primary data 
collection regarding OOP surgical costs in LMICs.

Probably the most important limitation to our analysis is the 
challenge among the LCoGS indicators to correctly measure 
their respective components. The LCoGS indicators were 
originally defined using data from nationally representative 
194 WHO member states. However, all indicators, except for 
surgical workforce, included data from less than half of WHO 
member states.27 In addition, many countries had differing 
definitions of indicators, hindering comparability and 
potentially leading to erroneous estimates.27 Taking access 
to care as an example, geographical proximity is only one 
dimension of access and does not necessarily account for the 

Figure 3  Lancet Commission on Global Surgery indicators 
for Somaliland, stratified by region.
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impact of road conditions or type of transportation. Similarly, 
the definition of surgical volume did not take into account 
varying population needs depending on the specific country. 
Perhaps the most potentially biased indicator is expenditure, 
as this indicator was defined solely on modelling estimates 
with no national-level data. Although these challenges may 
have affected our estimates, our data can serve to drive collec-
tion of country-wide surgical data in the future.

CONCLUSION
As Somaliland continues to rebuild its healthcare infrastruc-
ture, incorporating surgical care as an essential component of 
its national healthcare plan is critical. We found large limita-
tions in the overall surgical system using the LCoGS indi-
cators. Implementation of efforts to scale up surgery using 
these target goals can help Somaliland progress in improving 
safe, affordable, and timely surgical, obstetric and anaesthesia 
care, and achieve UHC for its population.
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