Ada et al. Annals of Pediatric Surgery (2023) 19:24
https://doi.org/10.1186/543159-023-00257-9

Annals of Pediatric Surgery

Waiting times for elective surgery

®

Check for
updates

in an African paediatric surgery department

Mahamoud Omid Ali Ada"?*'®, Hellé Moustapha'?, Oumarou Habou?, Inés Arlette Siewe Emaleu?,

Salahoudine Idrissa? and Habibou Abarchi'?

Abstract

ered statistically significant.

Background Long waiting time (WT) for elective surgery is a frequent and important issue in many countries. This
study examined the factors affecting the WT for elective surgery in a paediatric surgery department in a tertiary
healthcare hospital in Niger, Africa. This descriptive retrospective study examined patients aged 0-15 years who
underwent elective surgery in the paediatric surgery department of National Hospital Amirou Boubacar Diallo in
Niamey, Niger, between April 1, 2019 and March 30, 2020. Socio-demographic, diagnostic, and therapeutic data were
collected from medical records, and the WT, defined as the number of days between when surgery was proposed and
performed was analysed. Statistical analyses were performed with the Kruskal-Wallis test, and a p <0.05 was consid-

Results Three hundred fifty-four patients were included in the study. The umbilical hernia was the most common
surgical indication (n=103, 29.1%). The mean WT was 69.2 days (range, 8 days—11.3 months), and the majority of
patients had a WT of less than two months (n=240, 67.8%). Depending on the surgical indication, the mean WT
ranged from 13 days (posterior urethral valve) to 8.5 months (epispadias). WT was significantly longer among patients
living in rural areas (p =0.012), with comorbidities (p =0.0034), and whose procedures were postponed (p=0.0026).

Conclusion Patient and institution-related factors influenced the WT. It can be reduced by addressing the supply and
demand aspects of surgical care, as well as by prioritising patients who need more urgent care.
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Background

The waiting time (WT) for elective surgery is defined
as the time period between when a surgical procedure
was proposed and performed [1]. In some countries, the
overall WT also includes the outpatient W'T, which refers
to the time period between the referral from a general
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practitioner to a surgeon [2]. WT is one of the parame-
ters by which the performance of healthcare systems and
quality of care can be measured [3].

Long WTs are observed in most healthcare systems
and occur when the demand for surgical care exceeds the
supply [2]. While there is no consensus on what consti-
tutes excessive or long WT, long WT for elective surgery
is an important health policy concern [2]. Long W Ts also
reduce the therapeutic benefit of surgery, as well as pro-
mote distress and financial difficulties among patients
who cannot undergo the necessary surgical treatment.
Population and policy-makers can consider long WT as
an inefficiency of the health care system to delivery and
planning of health care [2, 4, 5].

Several countries have developed programs to reduce
the excessive WT for elective surgeries [6, 7] by managing
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the supply and demand of surgical care; however, only a
few studies have analysed WT for elective surgery in a
paediatric population [8—10]. This study evaluated the
WT for elective procedures in the paediatric surgery
department of the National Hospital Amirou Boubacar
Diallo in Niamey, Niger.

Methods

Context

The paediatric surgery department of the National Hos-
pital Amirou Boubacar Diallo is one of two paediatric
surgery departments in Niger. The department has 36
beds, one dedicated operating room, and three paediatric
surgeons on staff. In our hospital, conditions that usually
require day surgery are managed with short-stay surger-
ies, which involve 24-72 h of hospitalisation. Short-stay
surgeries are organised and integrated with the other
types of scheduled surgeries.

Methodology

This was a retrospective descriptive study. It was
approved by the Research ethics board of the hospi-
tal. Written informed consent for participation in this
study was obtained from all parents or legal guardians of
patients included in the study. Patients aged 0-15 years
who underwent elective procedures in the paediatric sur-
gery department of the National Hospital Amirou Bou-
bacar Diallo in Niamey, Niger, between April 1, 2019 and
March 30, 2020 were included in this study. Data, such
as age, sex, place of residence, diagnosis, comorbidities,
surgical indication, date when the surgery was proposed,
date of the pre-anaesthetic consultation, date of hospital-
isation, the reason for the postponement of surgery, and
date of the actual surgery, were collected from medical
records.

We defined overall WT as the number of days between
when the surgical intervention was proposed and when
the procedure was performed (Fig. 1). WT1 was defined
as the number of days between when the surgery was
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proposed and the first pre-anaesthetic consultation.
WT2 was defined as the number of days between the first
pre-anaesthetic consultation and hospitalisation. WT3
was defined as the number of days between hospitalisa-
tion and the final surgery. We also determined whether
any patients developed disease-related complications
requiring emergency surgery during their WTs.

Statistical analysis

The Kruskal-Wallis test was used to compare the mean
WT with different variables. The threshold for statistical
significance was set at a p-value <0.05.

Results

A total of 354 patients were analysed in the study, which
comprised 59.7% of the department’s hospitalisation
for the study period (n=592). There were no cases of
patients operated on emergency for a complication of her
/ his pathology for which she/ he was awaiting interven-
tion in elective surgery.

The mean age of our patients was 3.95 years (range,
3 months to 15 years). The majority of patients were
3-5 years of age (n=136, 38.4%) and male (n=252,
71%); the male-to-female ratio was 2.57. The majority of
patients lived in rural areas (n =259, 73.1%), whereas only
a minority lived in urban areas (n=95, 26.9%). Seventy-
four (20.8%) patients had comorbidities, of which anae-
mia was the most common; anaemia was documented in
55 (74.3%) of the cases. A preoperative blood transfusion
was required in 29 (52.7%) of the patients with anaemia.
Malaria and urinary tract and pulmonary infections com-
prised 6 (6.8%) and 14 (18.9%), respectively, of the other
comorbidities.

The most common pathology requiring surgical
intervention was an umbilical hernia, of which 103
(29%) cases were documented (Table 1). Twenty-five
(7.1%) of these cases were postponed because the
operating room had to be prioritised for an emer-
gency procedure (n=13), medical supplies for the
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Table 1 Distribution of patients by surgical indication and procedure

Surgical indication Procedure N (%)
Umbilical hernia Hernia repair 103 (29.1)
Bladder lithiasis Cystolithotomy 44 (12.4)
Hydrocele Patent processus vaginalis ligation 39(11)
Inguinal hernia Herniotomy 39(11)
Cryptorchidism Orchidopexy 29(8.2)
Anorectal malformation Anoplasty rectoanoplasty 14 (4)
Hirschsprung disease Transanal endorectal pull-through 12 (34)
Epigastric hernia Hernia repair 1131
Renal lithiasis Nephrolithotomy 10 (2.8)
Hypospadias Urethroplasty 9(2.5)
Epithelialised omphalocele Primary closure 7(2)
Female pseudo-hermaphroditism Vulvovaginoplasty 5(1.4)
Bladder exstrophy Bladder closure 5(14)
Nephroblastoma Nephrectomy 5(1.4)
Female inguinal hernia Hernia repair 5(1.4)
Epispadias Urethroplasty 3(0.8)
Burn scars Plasty 3(0.8)
Pancreatic cyst Cystectomy 2(0.6)
Sacrococcygeal teratoma Tumorectomy 2(0.6)
Mesenteric cyst Cystectomy 2(0.6)
Cystic hygroma Cystectomy 2(0.6)
Lumbar hernia Hernia repair 1(0.3)
Posterior Urethral Valves Dilatation 1(0.3)
Polycystic kidney Nephrectomy 1(0.3)
Total 354 (100)

intervention were not purchased (n=4), bed in the
postoperative department was unavailable (n=4),
patient was not cleared for surgery (n=3), and diagno-
sis changed (n=1).

The mean WT was 69.2 days (range, 8-340).
The majority of patients (n=240, 67.8%) had a
WT <60 days (Fig. 2). The mean WT1 was 52.1 days
(range, 5-180), and WT1 constituted 75.2% of the
overall WT (Table 2).

The mean WT for patients residing in rural areas
was significantly longer than for those residing
in urban areas (73.9 days vs. 56.9 days, p=0.012).
Depending on the disease, the mean WT ranged from
13-255 days (8.5 months) (Table 3). The mean WT for
patients with comorbidities was significantly longer
than in patients without comorbidities (100.9 days vs.
69 days, p=0.0034). The mean WT for patients whose
procedures were postponed was significantly longer
than for patients whose procedures were not post-
poned (132.9 days vs. 64.6 days, p=0.0026). None of
the patients developed disease-related complications
requiring emergency surgery during their WTs.

Discussion

Although the waiting time has been assessed and char-
acterised, our study has limitations. Regarding the
research design limitations, the study was realized dur-
ing a relatively short period and was monocentric. The
time period between referral from primary care pro-
vider to consultation with a paediatric surgeon, has not
included in the overall waiting time. This time period
could be very variable and influenced by multiple fac-
tors linked to the patient and his or her entourage or to
the health structures that refer the patient.

Concerning the impact limitations of the results,
some specificities in our practice can influence the WT
and so limitate the transposability of our results: fre-
quencies of conditions, differences for the surgical indi-
cation, realisation of pre-anaesthetic consultation, and
reception capacities of the department. Waiting time
may be also significantly influenced by social and eco-
nomic factors.

The mean WT mean in our study was 69.2 days,
and most patients (62.6%) had a WT of less than two
months. A WT of 3-6 months for surgery is regarded as
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Fig. 2 Distribution of patients according to WT

Table 2 Mean and range of the different WT period and their
proportion on the overall WT

Waiting time period Mean in days (range) Percentage
WT 1 52.1(5-180) 75

WT2 14.7 (1-274) 21.1

WT3 24 (2-30) 3.6

Total (Overall WT) 69.2 (8-340) 100

excessive by several Organisation for Economic Co-oper-
ation and Development (OECD) countries [2, 11].

The longest delay in our patients was during the time
between when the surgery was proposed and the first
pre-anaesthetic visit. Our institution offers a limited
number of pre-anaesthetic consultations each week.
Acquiring the proper laboratory tests for the pre-anaes-
thetic consultation may have also contributed to the
delay in patient management.

In our study, WTs varied greatly depending on the
patient’s condition to another. WTs do not always cor-
respond with the severity of the patient’s condition [1].
The Saskatchewan classification system was established
by a panel of Canadian paediatric surgeons and proposed
WTs for certain conditions [1, 12]. Our study identi-
fied 22 conditions; the WT for 11 of these conditions
exceeded the acceptable WT recommended by the Sas-
katchewan classification system. These 11 conditions had
the shortest recommended WTs (Table 3).

A Canadian study that evaluated WTs according to
the same classification system demonstrated that 27%

of paediatric patients underwent surgery after the rec-
ommended waiting period [13]; however, it was difficult
to compare waiting times between studies because the
surgical management differed between study popula-
tions. For example, we treated anorectal malformations
and omphaloceles beyond the neonatal period because
our anaesthesia and intensive care departments were not
equipped to handle these cases at an earlier age.

None of our patients required emergency surgery for
disease-related complications. In contrast, a multicen-
tre study established a correlation between long WTs
for inguinal hernia repair and a higher incidence of her-
nia incarceration or emergency department visits [8]. A
longer study in our department could certainly better
assess the risk of complications when the waiting time is
too long.

Our study identified several factors that contributed
to longer WTs. Patients living in rural areas may have
had significantly longer WT because the distance made
it difficult for them to access our service. Moreover, the
financial burden for traveling and other expenses, as
well as the lack of people and places in town for receiv-
ing the patient and his family, may have forced fami-
lies to return home prior to receiving complete care.
The accessibility of paediatric surgical departments is a
major issue in Africa because one-third of the popula-
tion lives in rural areas, whereas 90% of paediatric sur-
geons practice in tertiary healthcare institutions located
in the major cities [14].

Patients with comorbidities had significantly
longer mean WT (100.9 days) than patients without
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Table 3 Comparison between the recommended WT under the Saskatchewan classification system and the mean WT by surgical

indication in our study

Surgical indication Mean WT in our study in weeks Recommended WT Difference
(range) interpretation
Posterior urethral valves 1.8 24 h=1 week Exceeding
Omphalocele® 16.5 24 h-1 week Exceeding
Nephroblastoma 49 (2-33.5) 24 h-1 week Exceeding
Renal lithiasis 73(3.2-17.7) 1-3 weeks Exceeding
Anorectal malformation 17.2 (4-42.2) 1-3 weeks Exceeding
Sacrococcygeal teratoma® 35.2(3-75) 1-3 weeks Exceeding
Mesenteric cyst” 4.07 (3.1-5) 1-3 weeks Exceeding
Pancreatic c:ystb 5.07 (3.5-6.5) 1-3 weeks Exceeding
Cystic hygroma 7(2.2-33.1) 1-3 weeks Exceeding
Inguinal hernia 17.9 1-3 weeks (age < 1-year) Exceeding
24 weeks (age > 1-year)
Hydrocele 57(1.1-354) 1-3 weeks (age < 1-year) Exceeding
24 weeks (age > 1-year)
Female inguinal hernia 2.08(1.5-3.1) 1-3 weeks (age < 1-year) Meeting
24 weeks (age > 1-year)
Bladder lithiasis 6.5 (1.1-485) 6 weeks Exceeding
Hirschsprung disease 12.05 (2.8-24.7) <12 weeks Exceeding
Bladder exstrophy 18.5 <12 weeks Exceeding
Burn scars 8.6 (4-14.7) 24 weeks Exceeding
Umbilical hernia 8.2(1.1-43.8) < 12 months Meeting
Epigastric hernia 11.1(1.1-26.8) No recommanded WT
Lumbar hernia 19.8 No recommanded WT
Female pseudo-hermaphroditism 18.1 <48 weeks Meeting
Hypospadias 16.01 (1.8-46.1) <48 weeks Meeting
Epispadias 364 (7.2-41.1) <48 weeks Meeting
Cryptorchidism 14.8 (1.4-34.1) <48 weeks Meeting
Polycystic kidney 4.8 <48 weeks Meeting

? Epithelialised omphalocele in our study
b Classified as ‘tumours probably benign symptomatic’in the classification system

comorbidities because comorbidities had to be man-
aged prior to surgery, which compounded the total WT.
Patients with more severe conditions likely had more
comorbidities, which explained why these patients also
had relatively longer mean WT compared with patients
with less severe conditions. For example, patients with
Hirschsprung’s disease had a mean WT of 84.4 days,
whereas patients with hydroceles had a mean WT of
39.9 days. Among patients with anaemia requiring trans-
fusion, the lack of blood products was identified as a key
factor in prolonging WT [3].

The postponement of surgery also had a significant
impact on the WT of our patients. The reasons for post-
ponement are multifactorial [15]. In our study proce-
dures were mostly postponed because the operating
theatre was unavailable. In other studies there was also
a too short operating time [3, 15]. Surgery is also com-
monly delayed when patients with respiratory infections

or uncontrolled comorbidities cannot be cleared for sur-
gery [15].

The combination of two phenomena favours the occur-
rence of long WTs: a supply of care limited by insuffi-
cient resources of the health system; a demand for care
favoured by no or low patient participation in the costs of
care [2]. Since 2006, patients up to 5 years of age in Niger
are assured free access to healthcare; however, in public
healthcare infrastructures there is a lack of human and
material resources [16].

Some of the surgical indications in our study are man-
aged with day surgery in other countries. In Nigeria and
several OECD countries, day surgery constitutes more
than 50% of all surgical activities [2, 9]. Day surgery
development has been one of the solutions that proved
effective in reducing significantly the surgical WT [6].

Overall, long WTs for elective procedures can be
reduced by expanding care capacity, rationing and/or
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prioritising demand, and restructuring the intake assess-
ment and/or referral process [4]. While augmenting health
care supply with the appropriate human and material
resources, it is necessary but not enough; reducing WT by
acting on the demand of care is a more economic measure
[17, 18]. In our context a second operating room is build-
ing and the department is the site of formation of paediat-
ric surgeon. A waiting list for pre-anaesthetic consultation
could also be established. Better patient management pro-
tocols in surgical departments should also be considered.
An Indian study demonstrated that 39% of elective proce-
dures were cancelled for preventable reasons [15]. Estab-
lishing a priority list with explicit guidelines may partially
reduce the WT for patients with the most serious condi-
tions [2, 4]. The priority list should account for the severity
of the patient’s condition and his area of residence.

Conclusions

WT varied depending on the surgical indication. Patient-
(area of residence, comorbidities) and institution-related
factors (unavailable operating rooms) also influenced the
overall WT. While the characteristics and consequences
of long WTs in our department remained unclear, estab-
lishing new protocols and managing how surgical care is
provided are of topmost priority.
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