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Background. Acute appendicitis in rural South Africa is associated with significant morbidity due to prolonged delays before definitive
surgical care.
Objective. This audit aimed to quantify the delay in our healthcare system.
Methods. From September 2010 to September 2012, all patients with confirmed acute appendicitis were interviewed and asked about the onset
of symptoms and subsequent events in the disease process. Events before and after contact with the healthcare system were referred to as the
pre-hospital or behavioural domain and the in-hospital or assessment domain, respectively.
Results. Of the 500 patients, 350 (70.0%) experienced a delay of >48 hours from onset of symptoms to definitive surgical care. The mean time
before treatment for this group was 5 days (range 3 - 7), while the mean for the group without delay was 1.6 days (range 1 - 2) (p<0.0001). Of
463 delays, 291 were in the behavioural domain and 172 in the assessment domain; 178 patients (50.9%) experienced delay in the behavioural
domain only, 59 (16.9%) in the assessment domain only, and 113 (32.2%) in both domains. The mean ambulance transport time from the
district hospital to the regional hospital was 4.9 hours.
Conclusion. There are barriers that prevent patients with acute appendicitis from accessing care. There are also prolonged delays within the
system once care has been accessed. Both these sources of delay need to be addressed by quality improvement programmes.
S Afr J Surg 2014;52(1):2-5. DOI:10.7196/SAJS.1737

Acute appendicitis in South Africa is associated
with prolonged delays to definitive surgical care
and significant morbidity due to intra-abdominal
sepsis.[1-3] This is a directly causal relationship, as
delayed source control has repeatedly been shown
to be the variable most closely associated with poor outcomes from
intra-abdominal sepsis.[4,5] Strategies and quality improvement
interventions designed to reduce the morbidity associated with
acute appendicitis must attempt to reduce delays to definitive
care.[2] However, there is a paucity of research on the reasons for
these delays. If the treatment of appendicitis is thought of as a
process of care, there are a number of distinct areas or domains
within the process where delay can be experienced.[6] There may be
a significant delay between the onset of symptoms and the patient
making contact with the healthcare system. Once the patient has
made contact with the system, further delays can be experienced.
These include delayed recognition of the need for surgical care
and subsequent logistical delays in transferring the patient to
the regional hospital. This audit quantifies the delay to definitive
surgical care of acute appendicitis in our system and attempts to
increase our understanding of where in the process of care the
delay was experienced and the factors that contributed to delay in
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each area or domain. It is hoped that this information may allow
for the development of targeted quality improvement programmes.

Methods

Ethics approval for the study was obtained from the Biomedical
Research Ethics Committee of the University of KwaZulu-Natal,
and the Umgungundlovu Health Review Board. It was conducted
from September 2010 to September 2012 at Edendale Hospital in
Pietermaritzburg, South Africa. Edendale Hospital receives patients
from the city of Pietermaritzburg and surrounding peri-urban
settlements and is the regional hospital for the four rural hospitals in
Sisonke district. None of the rural hospitals performs appendectomy.
All patients with acute appendicitis confirmed at operation were
eligible for inclusion. Basic demographic data were collected, and
each patient was interviewed by the principal author and specifically
asked about the onset of symptoms and subsequent events in their
disease process. All events before the patient made contact with the
healthcare system were referred to as the pre-hospital or behavioural
domain, while events from making contact up to recognition of the
need for definitive surgical care were referred to as the in-hospital or
assessment domain. We asked the patients whether they had been
sent home after making initial contact with the healthcare system. All

such cases were classified as inappropriate
discharges. Fig. 1 schematically demonstrates
the timeline of the disease process. Detailed
questioning was used to classify the reasons
for any delay in the assessment domain, e.g.
whether patients were discharged home,
or admitted to hospital for inappropriate
management. A significant delay was defined
as >48 h from the onset of symptoms to
definitive surgery.

Statistical analysis

Pearson’s χ2 test was used when the sample
size assumption was adhered to, Fisher’s
exact test was used in cases where the χ2
assumption was not fulfilled, and the MannWhitney U test was performed to identify
any significant difference between the
two groups after data distributions were
proven to be asymmetrical. Non-parametric
(asymmetrical) data were desc ribed in
terms of a median and interquartile range
(IQR Q1 - Q3). Statistical significance was
set at p<0.05. All statistical analysis was
performed using SPSS version 19.

Results

A total of 500 patients presented to our unit
with acute appendicitis during the 2 years
of the study. The mean age was 22 years
(standard deviation (SD) ±6.1), and 316
(63.2%) were male and 184 (36.8%) female.
Of all patients, 70% (350/500) experienced
a delay of >48 h from onset of symptoms to
definitive surgical care.
In the delay group, 64% were males
(224/350) and 36% females (126/350), and
the mean age was 22.4 years (range 12 - 29).
The mean time from onset of symptoms to
definitive surgical care for this group was
5 days (SD ±1.6), while the mean for the
group without delay was 1.6 days (SD ±0.5)
(p<0.0001). Table 1 summarises the demographics of these patients.
There were 463 delays in total, of which
291 were in the behavioural domain and
172 in the assessment domain; 178/350
patients (50.9%) experienced delay in the
behavioural domain only, 59 (16.9%) in the
assessment domain only, and 113 (32.2%) in
both domains. The mean duration of illness
from the onset of symptoms to first contact
with the healthcare system in the behavioural
domain group was 4.4 days (SD ±1.5). Tables

2 and 3 provide a summary of the above. Fig.
1 provides a narrative of the reasons for delay
from onset of symptoms to definitive surgery.
Of the 172 patients with delay in the
assessment domain, 71% (122/172) were
inappropriately discharged from the hospital,
and 29% (50/172) were admitted prior to
referral for definitive surgical care. For the
122 who were inappropriately discharged, a
mean of 2.5 days (SD ±1.0) elapsed between
discharge and re-presentation at the hospital.
For the 50 who were admitted to hospital
for observation, the mean duration of stay
prior to referral was 2.3 days (SD ±1.0). The

mean ambulance transport time from the
district hospital to the regional hospital was
4.9 h (SD ±2.1). Of the total of 500 patients,
49 (9.8%) had taken traditional medicine at
some point during the course of the illness;
of the 172 patients who experienced delay in
the assessment domain, 20.4% (n=35) used
traditional medicines, while the figure for the
328 without a delay in assessment was 4.3%
(n=14) (p<0.0001).

Discussion

Acute appendicitis in South Africa is
associated with significant morbidity due
In-hospital delay: N=172
Inappropriate discharge = 71% (122/172)
Representation time, mean (range):
2.5 days (2 - 3)

Pre-hospital delay: N=291
Time onset to contact, mean (range):
4.3 days (3 - 5)

Symptoms

Inappropriate admission = 29% (50/172)
Admission time, mean (range):
2.3 days (2 - 3)

Surgery

Contact

Time to definitive surgery, mean (range): 5 days (3 - 7)
Fig. 1. Reasons for delay according to different domains.

Table 1. Basic demographics of the delay and non-delay groups
Delay (N=350)

No delay (N=150)

Age (years), mean (±SD)

22.4 (±11.1)

21.3 (±13.2)

Males, n (%)

224 (64.0)

92 (61.3)

Females, n (%)

126 (36.0)

58 (38.7)

Duration (days), mean (±SD)

5 (±1.6)

1.6 (±0.5)

SD = standard deviation.

Table 2. Delay according to domain (N=350)
n (%)
Behavioural domain

291 (83.1)

Assessment domain

172 (49.1)

Behavioural domain only

178 (50.9)

Assessment domain only

59 (16.9)

Combined delay

113 (32.3)
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Table 3. Subgroups of patients with delay
Behavioural domain only
(N=178)

Assessment domain only
(N=59)

Combined domains
(N=113)

Age (years), mean (±SD)

18.6 (±8.9)

32 (±16.6)

23.2 (±14.3)

Males, n (%)

159 (88.8)

28 (47.5)

37 (32.7)

Females, n (%)

19 (10.7)

31 (52.5)

76 (67.3)

Time to surgery (days), mean (±SD)

4.4 (±1.5)

4.1 (±1.6)

6.4 (±0.9)

Delay time (days), mean (±SD)

2.4 (±1.5)

1.5 (±1.4)

4.1 (±0.9)

SD = standard deviation.

to intra-abdominal sepsis.[1] Intra-abdominal sepsis is a timedependent condition, and delayed surgical source control is
directly associated with adverse outcomes.[4,7] We demonstrated
a significant delay from onset of symptoms to definitive care
in our cohort. The reasons for this delay are almost certainly
multifactorial. We broke down the process of care of acute
appendicitis into two broad domains where delay may be
experienced, and showed that each domain contributes to the
overall delay to definitive care. This is a significant finding,
because strategies and avenues of research to address deficits differ
according to the domain in which the deficits occur.
The majority of patients in our series did not make contact
with the healthcare system until long after the onset of abdominal
symptoms. Making contact with the healthcare system is
referred to as health-seeking behaviour and is influenced by a
multitude of factors, such as gender inequalities, educational
levels, awareness, inadequate infrastructure, endemic poverty and
cultural factors.[8-10] Factors that deter health-seeking behaviour are
collectively referred to as barriers to care and have been divided
into cultural (acceptability), financial (affordability) and structural
(accessibility) issues.[11] Dissecting out and understanding the
barriers to care requires a nuanced methodology incorporating
culturally appropriate qualitative techniques. It is doubtful that our
methodology would be able to do this complex problem justice.
We have, however, illustrated the point that there is a long delay
between the onset of symptoms and seeking medical opinion.
Further public health and sociological research is required to
improve understanding of the reasons for late presentation
following the onset of symptoms in our environment, and the
barriers to care.
A significant number of the patients in our series sought advice
from traditional healers, and this was directly associated with
subsequent assessment failure. Developing a programme that
integrates traditional healers into the healthcare system may be
a potential intervention.[12] In Pietermaritzburg we run a course
with local traditional healers, attempting to educate them on the
warning signs of acute appendicitis and encouraging them to refer
specific groups of patients to the healthcare system earlier.
Our findings indicate that patients with acute appendicitis are
at risk for delayed diagnosis after they have made contact with
the healthcare system. A significant number were discharged
home inappropriately, and a further sub-group were admitted for
excessive periods of observation. Acute appendicitis, although
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common, is a difficult clinical diagnosis, and the classic clinical
features may only be present in a third of patients.[13] This is
especially true among black Africans, many of whom present
with nonspecific abdominal pain.[1,14] Female patients have a wider
differential diagnosis, and gynaecological causes of abdominal
pain and symptoms associated with pregnancy need to be
excluded.[15] The situation is made still more complex by the high
prevalence of infectious diseases, such as abdominal tuberculosis
associated with HIV disease. [16] The relatively junior level of
the staff at the rural hospitals in our drainage area exacerbates
the clinical dilemma.[17] Addressing this deficit is complex and
requires a multifaceted strategy that may include the use of
educational initiatives, ‘tick box’-type clerking sheets, and possible
telemedicine support.

Conclusions

Patients with acute appendicitis experience significant delays
between the onset of symptoms and definitive surgical
treatment, resulting in major morbidity. The reasons for this
situation are multifactorial and include barriers to healthcare,
delays in assessment, and logistical problems with patient transfer.
Understanding these reasons may help in developing targeted
quality improvement interventions. There are delays associated
with health-seeking behaviour and delays associated with failure
of healthcare workers to recognise the need for surgery. Delay
related to health-seeking behaviour is difficult to modify, and
improvement initiatives must focus on improving access to care.
Improving the diagnostic capability of healthcare workers in rural
district hospitals must be addressed as a matter of urgency.
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