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Abstract

Background

Untreated surgical conditions may lead to lifelong disability in children. Treating children with surgical conditions may reduce long-
term effects of morbidity and disability. Unfortunately, low- and middle-income countries have limited resources for paediatric
surgical care. Malawi, for example, has very few paediatric surgeons. There are also significantly inadequate infrastructures and
personnel to treat these children. In order to strengthen resources that could provide such services, we need to begin by quantifying
the need.

Aim

To estimate the approximate prevalence of surgical conditions among children in Malawi, to describe the anatomical locations and
diagnoses of the conditions and the presence of injuries.

Methods

A cross-sectional, nationwide survey of surgical needs was performed in 28 of 29 districts of Malawi. Villages, houscholds and
household members were randomly selected. A total of 1487 households were visited and 2960 persons were interviewed. This
paper is a sub analysis of the children in the dataset. Information was obtained from 255 living children and inquiry from household
respondents for the 255 children who had died in the past year. The interviews were conducted by medical students over a 60-day
period, and the validated SOSAS tool was used for data collection.

Results

There were 67 out of 255 (26.3%) total children living with a surgical condition at the time of the study, with most of the conditions
located in the extremities. Half of the children lived with problems due to injuries. Traffic accidents were the most common cause.
Two-thirds of the children living with a surgical condition had some kind of disability, and one-third of them were grossly disabled.
There were 255 total deceased children, with 34 who died from a surgical condition. The most prevalent causes of death were
congenital anomalies of the abdomen, groin and genital region.

Conclusion

An extrapolation of the 26% of children found to be living with a surgical condition indicates that there could be 2 million children
living with a condition that needs surgical consultation or treatment in Malawi. Congenital anomalies cause significant numbers of
deaths among Malawian children. Children living with surgical conditions had disorders in their extremities, causing severe disability.
Many of these disorders could have been corrected by surgical care.
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Introduction There is a great need for improved access to surgery

Untreated surgical conditions in children may result in globally. LMICs, especially in sub-Saharan Africa (SSA), are
lifelong disability or death. In low- and middle-income the countries with the most limited access to health care
countries (LMICs), there is a high burden of unmet surgical resources™’. This region has a disproportionate unmet need
need in the paediatric population. A data analysis of for surgical care compared with other parts of the world.
numbers from four LMICs (Uganda, Sierra Leone, Rwanda An estimate by the Disease Control Priorities Project, which
and Nepal) using a validated Surgeons Overseas Assessment determines priorities for disease control around the world*,
of Surgical Need (SOSAS) tool, showed that 19% of the stated that 11% of the total burden of disease in LMICs
children (0—18 years) had a surgical need and 62% of those ~Was from surgically correctable conditions®®. The treatment
children had one unmet surgical need'. The SOSAS tool was and care for children who have a surgical condition is

developed for population-based household surveys to assess underappreciated and inadequately funded in this region”®.
surgical needs in LMICs. A study carried out in Gambia showed that most surgical

deaths in children were from burns, congenital anomalies
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and injuries’. There are very few paediatric surgeons in
the SSA region as a whole. A study on the unmet need of
paediatric surgery demonstrates this deficit'’. In SSA, The
number of regional surgeons per 100,000 people is 0.5 as
compared to the USA where the number is 54.7,/100,000".
Most countries in SSA have few paediatric surgery providers,
including nurses, anaesthetists and surgeons. East and Central
African countries such as Mozambique, Tanzania, Zambia,
Zimbabwe and Malawi have between 3 and 8 paediatric
surgeons nationwide. There is a need to train, employ and
retain paediatric surgical teams'.

Surgical teams in SSA are not only dealing with very poor
socio-economic conditions and an overwhelming burden
of disease, but also rare and advanced pathologies, which
they must address without having much subspecialisation.
In this region, infrastructure and the health care workforce
are underdeveloped and fail to address the unmet paediatric
surgery needs in this region®. A study on funding for
paediatric surgery showed that paediatric operations are
seldom performed in SSA" because of inadequate finances
and the necessary out-of-pocket payments by a patient’s
family. There is also limited access to critical paediatric
surgical procedures.

The literature on neonatal and paediatric surgery in SSA is
limited. There are significant gaps in children’s surgical care
and strategies for children’s surgery are absent from the
national health plans. The National Health Strategic Plans
for 47 independent countries do not have any sections
on surgery for children', despite the fact that congenital
anomalies are common surgical conditions in children and
that these carry a high risk of neonatal death, life-long risk
of disability and disproportionately increase the number of
disability-adjusted life years (DALYS) lost".

In Uganda it is estimated that 55% of the country’s surgical
needs are attributed to the paediatric population. To address
this, improved training of specialists in paediatric surgical care
is required'!. In Zambia a large proportion of the population
does not have access to safe and timely surgical care owing
to limited resources in hospitals providing surgical care'. In
Somaliland there is a 12.2% prevalence of paediatric surgical
conditions among all children. Only 23.7% of these had
been surgically treated at the time of the survey'.

Study significance

Our previous study in Malawi showed that the prevalence
of untreated surgical conditions in the general population is
35%!6. Just as in many other SSA countries, surgical care is
a low health care priority in Malawi. Another study showed
that paediatric surgical patients represented 18% of all
surgical admissions at a referral hospital'’. Also, 9.7% of all
paediatric admissions at a central hospital in Malawi were
related to accidents, burns and fractures from falls®. Malawi
has only six paediatric surgeons working in the referral
centres that offer paediatric surgery services'®'®. This cleatly
demonstrates the inadequacy of paediatric surgery services
in Malawi at a national level.

The World Health Assembly resolution WHA 68.15"
recognises the importance of strengthening emergency and
essential surgical care as a component of universal health
care. Therefore, to plan for universal care strategies in

Malawi, it is necessary to quantify and describe untreated
paediatric surgical conditions among Malawian children at
a national level. This information can be used to inform
human resources and infrastructure planning for paediatric
surgical services in Malawi. This study aimed to estimate
the approximate prevalence of surgical conditions among
children in Malawi, to describe the anatomical locations and
diagnoses of the conditions and the presence of injuries. A
secondary aim of the study was to describe the children’s

experiences when accessing surgical health care and the
disability level of the children.

Materials and methods

This data is a part of a national population-based, cluster-
randomised household survey of the prevalence of surgical
conditions within the general population in Malawi. The
detailed methodology has been previously described' ***
and is summarised below. This analysis is focused on a sub-
set of the data describing surgical conditions among children
in Malawi.

Setting

Malawi is in Southern Africa and has a population of 18.4
million people***. The Gross National Income (GNI) per
capita is $340 per annum (World Bank group, 2016)*. There
are 9.8 million (51.6%) people below the age of 18 years
in Malawi**. The country is divided into three geographic
regions, and has 28 administrative districts. There are about
48,000 registered settlements, and the majority of people live
in rural areas. Within the total population, 0.5 million people
(3%) are infants under the age of 1 year, 2.6 million people
(15%) under the age of 5 years, and 6.7 million people
(37.2%) are aged between 5 and 17 years *** (Table 1).

Sampling and data collection

The original prevalence study cartied outin 2017, undertaken
to identify adult surgical needs, utilised 1487 households, and
2960 individuals were interviewed. Sample size was estimated
based on the findings of the pilot study, which had estimated
the prevalence of untreated surgical conditions to be at
25%, based on the reports from other African countries that
had cartied out similar studies' > *. Population and census
information was obtained from the Malawi Statistics Office
#2 In the general Malawi population, 51.6% are under
the age of 18 years (49% male, 51% females). In our study,
the representation for the age group under the age of 18
years was 50% (52% male, 48% female). These very similar
findings in our study population were therefore found to
be representative for extrapolation of the findings to the
national population. However, extrapolations always have a
degree of uncertainty and numbers are therefore presented
with 95% confidence intervals (Table 1).

A list of enumeration sites was provided based on 2008
Malawi population and census data®™. We randomly selected
55 settlements (villages with houses for different families)
from the 28 administrative districts using computer generated
random numbers; 2—4 houscholds were randomly selected
from each settlement. Random selection of households was
done by spinning a bottle after exiting the initial household,
and counting the 3rd, 5th or 7th house in the direction of
the bottle top.

https://dx.doi.org/10.4314/mmj.v33i2.2
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Table 1.The age distribution of the Malawi population® and the study population by numbers and percent.

Age (years) Study population (95% Cl) Malawi population (million)%
M F Total n (%) M F Total n (%)
0-5 175 12 287 (11.7) 15 1.6 3.1(18.0)
6-13 329 307 636 (26.0) 2.6 25 5.1(28.3)
14-17 135 167 302 (12.3) 0.7 0.9 1.6 (8.9)
Total <18 639 586 1225 (50.0) 4.8 5.0 9.8 (51.6)
>18 338 879 1217 (49.7) 3.6 5.1 8.7 (48.3)
Total 977 1465 2442 8.1 9.9 18.5
Missing 6
data for sex
Grand total 2448
Table 2. Children with a surgical condition by age.
Age Living children Deceased children Total n
n (%) n (%)
Surgical Non-surgical Surgical conditions | Non-surgical
conditions conditions conditions
0-4 7(2.7) 20 (7.8) 22 (8.6) 166 (65.1) 215
5-13 31(12.2) 90 (35.3) 9(3.5) 43 (16.9) 173
14-17 29 (11.4) 78 (30.6) 3(1.2) 12 (4.7) 122
Total 67 (26.3) 188 (73.7) 34 (13.3) 221 (86.7) 510
Grand 255 255 510
total

Table 3. Anatomical location for surgical conditions by age (number of children)

Location of surgical condition Age Total
0-4 5-13 14-17

Living children
Face, head and neck 10 20
Torso (chest, back, abdomen, groin and 5 15
genital)
Extremity 16 13 32
Total 31 29 67
Deceased children
Face, head and neck 3 1 - 4
Torso (chest, back, abdomen, groin and 19 8 3 30
genital)
Extremity - - - -
Total 22 9 3 34

The number of households depended on village size.
Demographic and general family data were collected from the
household head. Subsequently another household member
was randomly selected for the questionnaire, and included
both adults and children. Consent and assent forms were
read out to the household members prior to the interview,
and those who accepted and gave consent were interviewed.
For the youngest age group, below 10 years, the household
head present at the moment was responding on their behalf,

while the older children responded for themselves.

Data collection was performed by 32 medical students from
Malawi College of Medicine who were in their third year of
medical training, A pilot study was conducted prior to the
main survey at the national level. Data collectors had 5 days’
training on usage of the tablet-based data collection tool. All
the 28 administrative districts were visited for data collection
except for Likoma, which is an island.

https://dx.doi.org/10.4314/mmj.v33i2.2
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Table 4. Surgical diagnosis by age (number of children).

Diagnosis of surgical condition Age Total
04 5-13 14-17
Living children
Wound from injuries (burn, fracture) - 13 12 25
Congenital deformity - 5 1
Acquired deformity (non-injury wounds, 5 19 31
mass/growth)
Total 5 37 25 67
Deceased children
Wound from injuries (burn, fracture) 2 - 6
Congenital deformity " 1 15
Acquired deformity (non-injury wounds, 9 2 13
mass/growth)
Total 22 9 3 34
Table 5. Cause of injury by age (number of children).
Mechanism of injury Age Total
0-4 5-13 14-17
Living children
Traffic accident - 11
Other injuries (stab/cut, bite, fall, burn) 1 8 14
Total 1 16 25
Deceased children
Traffic accident - 1
Other injuries (stab/cut, bite, fall, burn) 1 1
Total 1 2

The data collection process lasted for 10 weeks and was
undertaken from July to August 2016. Interviews were
conducted in the local language.

Survey instrument

Data was collected using a questionnaire. Children between
the age of 0 and 18 years were identified as survey
respondents. After an initial inquiry of both living and
deceased children in the household, a three-component
questionnaire was verbally administered by data collectors
who input the data on the tablet-based collection tool. The
first component of the questionnaire inquired about the
general household demographics and household members.
It included the number of members, their ages, sex, tribe
and occupations. The second and third component focused
on the individual information concerning each child. For a
living child, the respondent was asked if the child currently
had a clinical condition that could be described as a surgical
condition. The child or respondent for the child was asked
if the child had ever experienced a wound, burn, mass,
deformity, problem with eating or drinking, a problem with
eyes or ears or an operation. This enquiry was asked for each
of the following body regions: head, face and neck, chest/
breast, back, abdomen, groin and genitals, and extremities.
They were asked if the problem started after an injury or
accident, what kind of accident this might have been and

when the problem started. They were also asked if they had
the problem currently, and if this problem had an impact on
the daily life of the child.

The data collectors also enquired whether there had been
any death of a person in the houschold under the age of
18 years within the prior 12 months and the likely cause of
death.

The participants were also asked if the child attended a health
care facility or not, and the type of care provided including
a surgical procedure or operation. The child or respondent
for the child was asked about what kind of treatment they
had received. The options were: none, major procedure
(with general anaesthesia), or minor procedure (wound care,
suturing, incision and drainage, wound care and dressing).
They were also asked about the main reason for not to
going to a health facility to see a doctor, have an operation
or receive wound care and dressing. The tool was translated
into the main local language, Chichewa before the interview.
During interviews in areas where there were difficulties in
understanding Chichewa, a translator was used to maintain
the uniformity of the collected data. The translation was
undertaken by persons identified for that purpose for each
specific region.

https://dx.doi.org/10.4314/mmj.v33i2.2
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Table 6. Access to formal surgical healthcare by age (number of children).

Age Total
Reason for not receiving formal health care
0-4 5-13 14 -17
Living children
No money for Health care - - - -
No transport money - - - -
No time to seek health care - - 2 2
Fear/lack of trust - 2 4
Unavailable facility/personnel - 1 6
Received formal surgical health care 28 21 6 55
Total 28 28 " 67
Deceased children
No money for health care 3 - - 3
No transport money - - - -
No time to seek health care 4 5 1 10
Fear/lack of trust 3 - 1 4
Unavailable facility/personnel 7 1 11
Received formal surgical health care 4 - 6
Total 21 10 3 34
14
12 ® Disabled partially can do house
chores
10
M Disable pschologically and depressed
8
Disabled not able to do house chores
6
4 | B Disabled needs help with mobility
only
2 - 1 Disabled needs help with daily living
0 -
5-13yrs 14-17 yrs

Figure 1: Disability in surgical conditions by age (number of children).

Ethical approval and consent to participate

The research was approved by the College of Medicine
Research Ethics Committee (P03/15/1696), and Norwegian
Regional Research ethics committee (2016/1392/REK
Vest). Consent (for the adults) and assent (for the children)
forms were designed and translated into the local languages.
These were read out in a local language to the participants
to seck informed consent prior to conducting the interviews.
The consent and assent forms were approved by the ethics
committees as part of the questionnaire for data collection.

Statistical analysis

Data were analysed for two categories of children: living
children and the children who had died in the previous 12
months prior to the survey (deceased children). Numbers
and percentages were given.

Frequencies were reported for age categories.

Pearson chi-square test was used to compare living and
deceased children for location of surgical conditions,
availability of health facility and health care provider.

Data analysis was done by SPSS version 24 (IBM, New York).

Results

The total number of children analysed was 510. Of these,

255 were alive at the time of the survey and 67 (26.3%)

of these children had probable surgical conditions. Sixty

of these children were 5 years or older. At the time of the

survey, 255 children had died in the prior 12 months, and

34 (13.3%) of these children were identified as having died

due to a probable surgical condition. Twenty-two of these

children were less than 4 years old when they died (Table 2).
https://dx.doi.org/10.4314/mmj.v33i2.2
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Of the 67 children living with a suspected surgical condition,
the extremities were the most common location, affecting 32
children. Of the 34 children who had died from a suspected
surgical condition, the torso (chest, back, abdomen, groin,
and genital region was the most common location (Table 3).

Of the living children, acquired deformity and wound from
injuries were the most common actiologies. Seven children
had expetienced a limb fracture. In the deceased children

congenital deformities were the most common, with 15 of
34 children (Table 4).

Injuries contributed to 25 of the 67 children living with
surgical conditions. Isolated traffic accidents were the most
common mechanism of injury, with almost half (11) of the
cases of injured children resulting from road traffic. There
rest of the injuries were from different aetiologies, i.e. bite,
fall, stab and burn. Six children died from injuries (Table 5).

Of the 67 children living with a surgical condition, 12 did
not receive formal health care, due to fear or lack of trust,
or no facility available, or having no time to seek health care;
for 6 children there were no facility or health care personnel
available. Of the 255 deceased children, 28 did not receive
health care, and in 11 children there were no available
personnel or health facility. A total of 40 (39.6%) of the
children with a surgical condition did not receive health care.
Of the causes stated by the caregivers of the 34 deceased
children, 11 stated they had no access to a health facility and
10 stated to not have the time to seck health care (Table 06).

There were 7 of the 67 children with a surgical condition
that had either a major or minor surgical procedure. Four
of the deceased children had a major surgical procedure for
their condition.

Some type of disability was reported for 48 of the 67 living
children above the age of 5 who had a surgical condition.
Almost half (23) of these children were able to do normal
activities of daily living, such as household chores. A third
(16) of the 48 children with a disability were grossly disabled
and could not function on their own without assistance with
either mobility or their daily living activities and could not do
household chores (Figure 1).

Discussion

This study demonstrates a need for better surgical treatment
and care among children in Malawi. About one-fourth of the
interviewed children or child respondent had health problems
due to a probable surgical condition, mostly from the
extremities. Almost half of the children lived with problems
due to injuries, and traffic accidents were the common cause.
Two-thirds of the children with a surgical condition had
some kind of disability, and only half of them were able
to perform normal household chores; one-third was grossly
disabled. Children who had died from a probable surgical
condition had different diagnoses than the living children,
mainly congenital deformities located in the abdomen/
groin/genital region. Some of the children had not received
any surgical health care, mainly due to unavailability of care
of this type, but also caused by lack of time to seek help for
the condition.

According to the population estimates; 26% of living
children in our study have a surgically correctable condition.

An extrapolation to the whole population of Malawi shows
that out of 9.3 million of the total population under 18
years, there could be almost 2.4 million children living with a

surgically correctable condition in Malawi, and over a million
children might be disabled.

Due to limited surgical care for children in LMICs, many
children miss the opportunity for surgical correction of
their condition, and may end up with life-long disability,
hampering the economic development of their families
and the nation as a whole. In our study we demonstrated
that 26.3% of the living children in our study group have a
condition that could possibly be treated by surgery. These
findings coincide with those from a similar study that looked
at untreated sutgical conditions in Malawi'®. Untreated
surgical conditions account for almost 10% of disabilities
among children in Malawi, with 6.7% of all causes of deaths
occurring from an untreated surgical condition among these
children. With very few surgical care providers for children
at a national level, the health and well-being of these children
is at stake. Malawi, like many other LMICs, has a ratio of 1-3
paediatric surgeons per 1-2 million children'®"**"*,

Other African countries have a low density of surgeons, such
as Uganda, 0.73/100,000, and Rwanda, 0.49/100,000'"".
This clearly shows the much lower numbers of surgical
providers compared with the developed countries, with
regional surgeon numbers per 100,000 population of 0.5 in
LMICs, compared with 54.7 surgeons per 100,000 population
in the USA™.

Apart from having an insufficient number of surgical
providers, facilities available to offer paediatric surgery are
also inadequate in these LMICs. In our study, the information
gathered on paediatric surgical care is from 2016. The
authors consider this is still representative of the current
situation, because there has not been significant development
in infrastructure and human resource capacity to care for
children’s surgical conditions in the district hospitals. In
Malawi there are a few facilities that offer paediatric surgery
and most are located in large urban centres, limiting access
to paediatric surgical care for most of the population. Travel
to these centres has many challenges, including difficulties
of travel and availability of financial support®. We have
demonstrated that parents for almost 50% of the children
will seek some formal health care for their children, but that
medical facilities and personnel were not available for 4% of
these children. For those that managed to get formal health
care, only 10% of the total children were treated by surgery.

Traumatic injuries also contribute to many of the surgical
conditions faced by these children. Our study showed that
31% of total surgical conditions in children resulted from
injury and 42% of these were due to road traffic accidents. It
has previously been shown in Malawi that trauma cases at a
referral centre had 36.8% children under the age of 18 years
injured over a 7-year period, with 20.1% due to road traffic
accidents™.

Congenital deformities accounted for 24% of all surgical
conditions for both the living and deceased children. This
was 4.7% of the entire child population in our study, or
340,000 children with congenital anomalies nationwide.
Most of these congenital clinical conditions are surgically
correctable.

https://dx.doi.org/10.4314/mmj.v33i2.2
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There are 1125 children born with a club foot in Malawi
per year®. We noted in our study that the common sutgical
conditions were mostly in the extremities (32% of surgical
conditions, 6.2% of the childhood population). This gives
an estimate of 440,400 children with surgical conditions in
the limbs. Of these, an estimated 100,000 have these clinical
conditions located on the foot, which are most commonly
club foot deformities.

Clinical conditions in the groin can be interpreted as mostly
inguinal hernias that are surgically correctable, but most
individuals do not undergo this surgical repair.

A study on children with disabilities from cerebral malaria in
Malawi showed gaps in education, knowledge, rehabilitation
infrastructure funding and stigma for caring of the disabled
children®. We note that surgical conditions also cause much
disability to children. In our study 26.5% of the children over
the age of 5 years living with a surgical condition needed
to be assisted with daily living activities, including feeding,
bathing themselves and also mobility. Physical rehabilitation
would probably be a good alternative but assistance for most
of these children would not be sought from a health care
facility for a variety of reasons. In particular, some would
not go to a health care facility because of being unable to
source funds for transportation and in some cases no such
transportation is available’. The health care facilities that
may be able to offer rehabilitation services may be located
far from the rural areas, rendering transportation difficult.
The facilities offering surgery and rehabilitation are usually
located in the main cities of Malawi. These centres only
provide service to cases referred from the secondary level
hospitals (district hospitals). Most of these secondary level
hospitals lack paediatric surgical providers and sometimes
also the basic equipment for physical rehabilitation and
surgical procedures.

The Ministry of Health in Malawi takes responsibility to
prevent premature deaths and disability in children (Child
Protection and Justice Act 2010). The Ministry of Health
also promotes health workers to visit disabled children
with child protection risks to offer support, which includes
identification, advice and recommendation to visit a health
facility’'. There is, however, also a clear need to improve
access to health services for children with disabilities and
surgical conditions to avoid inequity in access for this
vulnerable group of children™.

Study strength

The size and geographical width of the study had data
covering the whole of Malawi. In addition a validated SOSAS
tool was used, with trained data collectors who understood
the language, culture of the country and the presentations of
the children’s clinical conditions.

Study limitations

The SOSAS tool was not designed to capture the exact
clinical conditions or doctor-confirmed diagnosis. The
surgical diagnosis was based on self-reports from the
interviewed persons. Obtaining accurate information on the
diagnoses would have required a very different study design.
Augmenting the interviews with visual aids or pictorial
capture of the clinical conditions might have improved the
quality of the diagnoses reported, but still, without a specialist

opinion, the diagnoses would not have been certain. Another
limitation was recall bias, especially related to the deceased
children, as the death could have happened months before
the interview. Also, the family member interviewed might
have been uncomfortable to discuss such events.

Study implication

An extrapolation of the 26% of children who were found
to be living with a surgical condition in this study indicates
that there could be 2 million children living with a surgical
condition in Malawi.

Study recommendation

With this identified surgical need, it is clear that scaling up
paediatric surgery services is necessary in Malawi. Promoting
paediatric surgery training in the available training institutions
and reinforcing infrastructure for paediatric surgery at all
levels of health care service is likely to reduce the burden of
untreated surgical conditions and related disabilities among
children in Malawi, and the region.

Conclusion

This study has uncovered that a large group of children are
living with disability from a surgical condition in Malawi.
Many children may also die unnecessarily from surgical
conditions. The most common cause of death was congenital
abnormalities of the abdomen/groin and genitals. Among
living children, surgical conditions were most often seen in
the extremities, rendering most children disabled. Acquired
conditions were mostly associated with trauma. Many of
these disorders would have benefited from better surgical
care.
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