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Abstract

There is huge burden of paediatric surgical diseases in
low and middle income countries. Issues behind such a
scenario include lack of trained paediatric surgeons,
higher mortality due to infections, and poor post-
operative care. The possible solution is improvement in
the existing structure, which is government hospitals,
because they are the most prevalent form of healthcare
delivery in such countries. Proper coding system, research
and identification of paediatric bellwether procedures
can improve the existing health system. Task shifting
and sharing can help in many areas. The doctors leaving
their countries for better training and employment
options should be properly incentivised locally. A lot can
be done in terms of providing infrastructure, finances,
changing mind-sets, developing expertise, making
registry and rehabilitation. By doing so, millions of
paediatric mortalities can be prevented in low and middle
income countries.

Keywords: Global surgery, Bellwether procedures,
Congenital anomalies.

Introduction

Surgery was considered a neglected stepson of global
health, and paediatric surgery was a baby not born.
Global health had its main focus on malnourishment
and infectious diseases. It is now estimated that surgery
shares 30% of the global disease burden.? Surgical care
was considered expensive and approximately 5 billion
people lack access to basic surgical care. Most of them
belong to low- and middle-income countries (LMICs).2
A landmark report from the Lancet Commission on Global
Surgery (LCGS) was released and bellwether surgical
procedures (Caesarean delivery, exploratory laparotomy
and management of open fractures) were used to
ascertain higher surgical care for the adult population.2
Children comprise up to 50% of the population in LMICs.3
A recent study from LMICs showed that 18.5% of children
had a surgically correctable problem and 65% of those
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children had not received surgical care.4 There is much
to be done for children's surgery. The health policy-
makers are now recognising the huge burden of
paediatric surgical diseases and role of surgery in global
health.

Congenital anomalies and trauma contribute significantly
to the burden of disease in children in LMICs.5 Bellwether
procedures have not yet been identified for children as
has been done for the adults. LMICs lack registries for
congenital anomalies and more than 90% of worldwide
congenital anomalies occur in LMICs.6-8

Issues in LMICs

Paediatric surgeons are mostly located in major cities
alone in LMICs. Few children manage to reach a nearby
health centre. A lack of trained paediatric surgeons,
anaesthesiologists and nurses, poorly functioning
operating rooms, inadequate equipment and poor
resources contribute to the inability to deliver surgical
care in children.3.9-11 Also, more births occur at home
rather than in hospitals. Surgeries on children have higher
morbidity and mortality in LMICs due to infectious
diseases and malnutrition. Paediatric surgical instruments
are not readily available and disposable materials are
often reused. Postoperative care is difficult because of
a lack of ventilators, intensive care units (ICUs) and total
parenteral nutrition.

Two million children were killed and over 6 million were
injured in the last decade as a sequel of war.1213 Moreover,
in LMICs, cooking is done over open flames, leading to
high rates of burn injuries in children.’3 Once the patient
arrives, trauma surgeons in LMICs face challenges with
under-staffing and a lack of education in trauma
protocols. If patients survive after initial resuscitation,
deficiencies exist in rehabilitation.’ Most deaths in
refugee populations occur in children under the age of
five years.

Congenital anomalies and injuries in children have the
largest effect on the family's social condition.2.1516 Head
injuries have the greatest implications for lifelong care.13
In India, children with burns had delay in care due to low
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education level and unawareness of treatment options.”
Having a baby with a congenital anomaly is a challenging
life event for any parent.’® In LMICs, there is minimal
prenatal care and limited medical knowledge to prepare
for a baby born with gastroschisis, omphalocele or other
anomaly. Parents of such a child have been reported to
have depression and embarrassment.’® Difficulty in
maintaining employment and also divorces are more
common in families that have a disabled child.’ In a
study of cleft palates in Africa, parents reported that
they would not name the baby until the cleft was
repaired.’® Infanticide has also been reported.??

People in LMICs may have cultural beliefs that prevent
seeking care. Parents are often poorly educated and do
not understand the symptoms of surgical diseases in
their children.20 This results in delay in seeking care.2!

Many of the delays are due to the long distance from
healthcare facilities and high travel costs.20.21 Once
parents reach a surgeon, care might be further delayed
by more urgent cases or emergencies or due to huge
backlog of cases. The cost is unaffordable for the
families.20.22.23 Furthermore, late presentation results in
fluid disorders or malnutrition that need to be corrected
prior to operation.22.23

Solutions

The most important thing is the improvement of
government-run hospitals because they are the most
prevalent form of healthcare delivery in LMICs. Private
healthcare facilities offer services for a fee and are driven
by profits. Non-governmental organisations (NGOs) are
helping the children in LMICs and their role is very
important in such countries.24.25

The LCGS concluded that improving surgical conditions
will lead to improved economic development in LMICs.2
A study in Bangladesh showed that people had to sell
their households in order to meet health expenses.26 It
is, therefore, not difficult to understand why many
children requiring surgeries with postoperative
outpatient care do not receive the needed surgery due
to prohibitive costs.2” Universal health coverage (UHC)
is a leading policy goal supported by the World Health
Organisation (WHO), World Bank, United Nations (UN)28
and many governments in LMICs.29 The Lancet
Commission on Investment in Health has laid out a path
which emphasises on pro-poor progressive universalism
because such a pathway promotes the greatest
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magnitude of health gains in LMICs.29.30 Research in
Mexico and Thailand suggests that pro-poor progressive
universalism can be achieved through the targeting of
poor people by the choice of surgical intervention
covered or fee exemptions for surgery and anaesthesia
care.30-32

The LCGS suggested factors that are important for
countries to consider when deciding which surgical
procedures, packages and platforms to include in their
coverage policies using country-specific data and
contexts.26 The WHO stated that proper management
and use of information "will determine the system's
effectiveness in detecting health problems, defining
priorities, identifying innovative solutions and allocating
resources to improve health outcomes"33 So far, only
1% of deaths are reported by cause in low-income
countries (LICs).34 World Health Survey (WHS)
implemented by the WHO in 2002-04 comprised 70
countries with over 300,000 participants. It has the
greatest number of surgically relevant questions,
including cancer screening, vision care and injuries.3>

The LMICs need to have proper coding system. The
International Classification of Diseases (ICD) is the most
common and well-known coding system. The LCGS
concluded that all people should have access to safe,
affordable surgical and anaesthetic care when needed
regardless of their geographical location or
socioeconomic status.2 Bellwether procedures represent
the ability to perform a full range of essential surgical
procedures. Paediatric bellwether procedures have not
yet been identified. Recently gastroschisis has been
proposed as a paediatric bellwether procedure.38
Mortality in HICs with robust health systems approaches
zero for this congenital anomaly, while in several LMICs
the mortality nears 100%.11.36

LMICs need to start research because only by doing this
they can recognise the actual burden of surgical diseases.
This will lead to increased recognition of surgical care
as a required component of healthcare and a critical part
of global health development!’. Among recent LMIC
medical graduates there is a lack of interest in surgery
as a career.3’ The factors include duration and difficulty
of the training experience, lifestyle, exposure to the
operating room environment and limited availability of
mentorship. These latter considerations are even more
pointed in LMICs where surgical infrastructure is
inadequate, the volume of surgery is limited and contact
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with surgeons, including paediatric surgeons, is lacking.
Furthermore, any potential mentors are often too busy
clinically to provide proper mentorship.3” These factors
need to be addressed to develop local expertise.

The infrastructure needs to be improved. Task shifting
and sharing can help in many areas. With surgical disease
burden becoming recognised as a worldwide public
health issue, the LCGS and the DCP3 project on essential
surgical and anaesthesia care have all emphasised the
need to greatly improve LMIC surgical system
infrastructure.l.2 Although not broadly seen within
paediatric surgery, general practitioners and other
clinicians have been trained to perform certain surgical
procedures with success in some LMICs with the goal to
more rapidly expand the workforce and provide
emergency access where surgeons are unavailable.29

Conclusion

Global health has extended its domains into surgery.
The issues for paediatric surgery are challenging in LMICs
which are still fighting for access to surgical care and the
quality in surgical care. There is a lot that needs to be
done in providing infrastructure, finances, changing
mind-sets, developing expertise, making registry and
rehabilitation. The paediatric population is huge in LMICs
and by focussing on these surgical aspects, we can
prevent a lot of mortalities.

Acknowledgement: We are grateful to the Institute of
Global Health, Duke University, North Carolina.

Disclaimer: None
Conflict of Interest: None
Funding Source: None

References

1. Mock CN, Donkor P, Gawande A, Jamison DT, Kruk ME, Debas HT,
et al. Essential surgery: key messages from Disease Control Priorities,
3rd edition. Lancet 2015;385:2209-19.

2. Meara JG, Leather AJ, Hagander L, Alkire BC, Alonso N, Ameh EA,
et al. Global Surgery 2030: evidence and solutions for achieving
health, welfare, and economic development. Lancet 2015;386:569-
624.

3. Ozgediz D, Langer M, Kisa P, Poenaru D. Pediatric surgery as an
essential component of global child health. Semin Pediatr Surg
2016;25:3-9. doi: 10.1053/j.sempedsurg.2015.09.002.

4.  Butler EK, Tran TM, Nagarajan N, Canner J, Fuller AT, Kushner A, et
al. Epidemiology of pediatric surgical needs in low-income countries.
PLoS One 2017;12:e0170968. doi: 10.1371/journal.pone.0170968.

5. LiuL, Oza S, Hogan D, Perin J, Rudan |, Lawn JE, et al. Global,
regional, and national causes of child mortality in 2000-13, with

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

$. Qazi, S. Dogar, S. Dogar, et al.

projections to inform post-2015 priorities: an updated systematic
analysis. Lancet 2015;385:430-40.

Sitkin NA, Farmer DL. Congenital anomalies in the context of global
surgery. Semin Pediatr Surg 2016;25:15-8.

Nissen KB, Udesen A, Garne E. Hypospadias: prevalence, birthweight
and associated major congenital anomalies. Congenit Anom (Kyoto)
2015;55:37-41.

Correa C, Mallarino C, Pena R, Rincén LC, Gracia G, Zarante I.
Congenital malformations of pediatric surgical interest: prevalence,
risk factors, and prenatal diagnosis between 2005 and 2012 in the
capital city of a developing country. Bogota, Colombia. J Pediatr
Surg 2014;49:1099-103.

Walker IA, Obua AD, Mouton F, Ttendo S, Wilson IH. Paediatric
surgery and anaesthesia in south-western Uganda: a cross-sectional
survey. Bull World Health Organ 2010;88:897-906. doi:
10.2471/BLT.10.076703.

Okoye MT, Ameh EA, Kushner AL, Nwomeh BC. A pilot survey of
pediatric surgical capacity in West Africa. World J Surg 2015;39:669-
76.

Sitkin NA, Ozgediz D, Donkor P, Farmer DL. Congenital anomalies
in low- and middle-income countries: the unborn child of global
surgery. World J Surg 2015;39:36-40.

Creamer KM, Edwards MJ, Shields CH, Thompson MW, Yu CE,
Adelman W. Pediatric wartime admissions to US military combat
support hospitals in Afghanistan and Iraq: learning from the first
2,000 admissions. J Trauma 2009;67:762-8.

Ursano RJ, Shaw JA. Children of war and opportunities for peace.
JAMA 2007;298:567-8.

Mock C, Abantanga F, Goosen J, Joshipura M, Juillard C.
Strengthening care of injured children globally. Bull World Health
Organ 2009;87:382-9. doi: 10.2471/BLT.08.057059
World Population Data Sheet 2017. [Internet] Washington, DC:
Population Reference Bureau [cited 2018 February 1] Available
from: http://www.prb.org/Publications/Datasheets/2017/2017-
world-population-data-sheet.aspx

Adisa O. Investigating determinants of catastrophic health spending
among poorly insured elderly households in urban Nigeria. Int J
Equity Health 2015;14:79. doi: 10.1186/512939-015-0188-5.
Hamid SA, Ahsan SM, Begum A. Disease-specific impoverishment
impact of out-of-pocket payments for health care: evidence from
rural Bangladesh. Appl Health Econ Health Policy 2014;12:421-33.
Fazaeli AA, Ghaderi H, Abbas Fazaeli A, Lotfi F, Salehi M, Mehrara
M. Main determinants of catastrophic health expenditures: a
Bayesian logit approach on Iranian household survey data (2010).
Glob J Health Sci 2015;7:335-40. doi: 10.5539/gjhs.v7n4p335.
Rodriguez-Ortega EE, Pasillas-Torres EM. Family healthcare
expenditure on children affiliated to the Medical Insurance for a
New Generation. Salud Publica Mex 2012;54(Suppl 1):565-72.
Martinez AM, Khu DT, Boo NY, Neou L, Saysanasongkham B,
Partridge JC. Barriers to neonatal care in developing countries:
parents' and providers' perceptions. J Paediatr Child Health
2012;48:852-8.

Grimes CE, Bowman KG, Dodgion CM, Lavy CB. Systematic review
of barriers to surgical care in low-income and middle-income
countries. World J Surg 2011;35:941-50.

Butler MW. Developing pediatric surgery in low- and middle-
income countries: an evaluation of contemporary education and
care delivery models. Semin Pediatr Surg 2016;25:43-50.
Goodman LF, St-Louis E, Yousef Y, Cheung M, Ure B, Ozgediz D, et
al. The global initiative for children's surgery: optimal resources for
improving care. Eur J Pediatr Surg 2018;28:51-9.

Widmer M, Betran AP, Merialdi M, Requejo J, Karpf T. The role of
faith-based organizations in maternal and newborn health care in
Africa. Int J Gynaecol Obstet 2011;114:218-22.

World Health Organization. Faith-based organizations play a major

J Pak Med Assoc



Global perspective of pediatric surgery in low and middle......

role in HIV/AIDS care and treatment in sub-Saharan Africa. [Internet]

26.

27.

28.

29.

30.

31.

Geneva: World Health Organization; 2007 February 8 [cited 2018
February 2] Available from: http://www.who.int/mediacentre/news/
notes/2007/np05/en.

Commissioners of the Lancet Commission on Global Surgery. Global
Surgery 2030: evidence and solutions for achieving health, welfare,
and economic development. [Internet] 2015 [cited 2018 February
1] Available from: https://www.surgeons.org/media/21831010/
Lancet-Commission-Policy-Briefs.pdf.

Sadoh WE, Nwaneri DU, Owobu AC. The cost of out-patient
management of chronic heart failure in children with congenital
heart disease. Niger J Clin Pract 2011;14:65-9.

Vega J. Universal health coverage: the post-2015 development
agenda. Lancet 2013;381:179-80.

Lagomarsino G, Garabrant A, Adyas A, Muga R, Otoo N. Moving
towards universal health coverage: health insurance reforms in
nine developing countries in Africa and Asia. Lancet 2012;380:933-
43.

Jamison DT, Summers LH, Alleyne G, Arrow KJ, Berkley S, Binagwaho
A, et al. Global health 2035: a world converging within a generation.
Lancet 2013;382:1898-955.

Knaul FM, Gonzélez-Pier E, Gdmez-Dantés O, Garcia-Junco D,
Arreola-Ornelas H, Barraza-Lloréns M, et al. The quest for universal
health coverage: achieving social protection for all in Mexico.

32.

33.

34.

35.

36.

37.

S-111

Lancet 2012;380:1259-79.

Limwattananon S, Tangcharoensathien V, Tisayaticom K,
Boonyapaisarncharoen T, Prakongsai P. Why has the Universal
Coverage Scheme in Thailand achieved a pro-poor public subsidy
for health care? BMC Public Healt. 2012;(Suppl 1):S6. doi:
10.1186/1471-2458-12-S1-S6.

Stansfield S. Structuring information and incentives to improve
health. Bull World Health Organ 2005;83:562.

World Health Organization. Civil registration: why counting births
and deaths is important. WHO Fact sheet No. 324. [Internet] Geneva:
World Health Organization; 2014 May 30 [cited 2018 February 1]
Available from: http://www.who.int/mediacentre/factsheets/
fs324/en.

World Health Organization. Health statistics and information
systems: World Health Survey. [Internet] Geneva: World Health
Organization; 2013 June 28 [cited 2018 February 1] Available from:
http://www.who.int/healthinfo/survey/en.

Ford K, Poenaru D, Moulot O, Tavener K, Bradley S, Bankole R, et al.
Gastroschisis: Bellwether for neonatal surgery capacity in low
resource settings? J Pediatr Surg 2016;51:1262-7.
Deedar-Ali-Khawaja R, Khan SM. Trends of surgical career selection
among medical students and graduates: a global perspective. J
Surg Educ 2010;67:237-48.

Vol. 69, No. 01, (Suppl. 1) February 2019



