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Purpose: Appendicitis is surgical emergency that might need removal of the inflamed 
appendix. Unless treated, appendicular abscess, perforation, and even death might be the 
unfavorable outcomes. Hence, this study was aimed to investigate the unfavorable outcomes 
and associated factors among appendicitis operated patients.
Patients and Methods: A total of 300 patients who operated for appendicitis from 
September 1 2019 to August 30 2020 were studied using a retrospective cross-sectional 
study. Data were collected by using a checklist. Epi-data and SPSS version 25 were used for 
data entry and analysis, respectively. Binary logistic regression model was used to identify 
independent factors. A p<0.05 was used to set the statistical significance of factors.
Results: Among 300 patients who were operated for acute appendicitis, 36 (12%) developed 
unfavorable outcomes. Though one death because of sepsis was recorded, wound infection 
was the main postoperative disorder. Female (AOR=0.49; 95% CI: 0.13–0.074), living 
outside the hospital setting (AOR= 0.49; 95% CI: 0.13–0.074), duration of illness before 
arrival at the hospital (1–3 days (AOR= 1.67; 95% CI: 1.34–8.37) and ≥4 days (AOR=5.38; 
95% CI: 1.63–7.69)), more than 3 days hospital stay (AOR= 3.21; 95% CI: 2.06–8.10), and 
mass in the right lower quadrant (AOR= 6.01; 95% CI: 2.11–14.50) were the independent 
predictors of unfavorable outcomes of appendicitis treatment.
Conclusion: In this study, unfavorable outcome of acute appendicitis was high. More than 
one-tenth of appendicitis cases developed unfavorable outcomes. Living outside the hospital 
setting area, long duration of illness before arrival at the Hospital, more than 3 days hospital 
stay, and mass in the right lower quadrant were the risk factors, while females were less 
likely to have unfavorable outcomes of appendicitis. Therefore, closely working with 
patients who have abdominal pain and increasing their awareness about acute appendicitis 
will improve the operation outcome.
Keywords: acute appendicitis, associated factors, treatment outcome

Introduction
Appendicitis is defined as an inflammation of the vermiform appendix disease 
entities that require immediate surgical intervention.1–3

Globally, appendicitis is the commonest abdomen surgical emergency with more 
than 250, 000 cases on an annual basis.4–7

Though the incidence is declining, it is high among people living in the 
developed world.8–11 In the last few decades, in African countries, appendicitis 
frequency is increasingly noted.12–14 In Ethiopia, the incidence is increasing Correspondence: Wolde Melese Ayele  
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through time such as in Debre Markos Referral Hospital 
(26.6%),15 as stated by Mohammed S et al a studies in 
2014 by Nebyou S et al (28%), in 2019 by Wosen MT 
(55.4%),16 and 36 deaths in Gondar University Hospital.17

According to the previous studies, the very salient factors 
of postoperative unfavorable outcome are socio-demographic 
characteristics such as age,11,18–26 sex (being male),3,11,19,20,22 

being female,18 season,3,10,27,28 length of diagnosis,29 prompt 
surgical intervention,30 and behavioral factors.31,32

Unfavorable outcomes include peritonitis and septic 
shock,22 hospital-acquired pneumonia,33 wound 
infection,34,35 abdominal obstruction, and deaths.17,35

In Ethiopia, perforated 45 (17.4%), gangrenous appendices 
25 (9.5%), and post-operative death with a mortality rate of 
1.2% were the common complications reported by previous 
studies.36,37 Despite these studies, it is still controversial as to 
whether acute appendicitis is due to late presentation or long 
hospital stay. Thus, this study aimed to assess whether personal 
factors, behavioral factors, in-hospital factors are associated 
with unfavorable outcomes of appendectomy. This study 
hypothesizes that the unfavorable outcome is due to the late 
presentation of cases and operation-related factors. Also, this 
study will investigate appendicular symptoms that will be 
a factor of an unfavorable outcome of appendicitis surgery. 
The finding will have a vital impact on the policymakers, 
health care providers, especially for nurses and surgeons, and 
clients to give a personal decision on the arrival as early as 
possible for the prompt intervention of appendicitis.

Patients and Methods
Study Setting and Period
This study was conducted in Dessie Comprehensive 
Specialized Hospital from 1 September 2019 to 
30 August 2020. Dessie is found 401 km north of Addis 
Ababa, the capital city of Ethiopia, and 480 km southeast of 
Bahir Dar, the main city of the regional state, Amhara. Dessie 
Comprehensive Specialized Hospital is serving more than 
eight million people. Currently, Dessie Comprehensive 
Specialized Hospital is a teaching hospital for Wollo 
University. Only open appendectomy procedure is found in 
the hospital.

Study Design and Participants
A retrospective institution-based cross-sectional study was 
conducted among all patients who undergo appendicitis opera-
tion. The whole appendicitis patients who undergo appendix 
operation were included. However, those appendicitis patients 

who were treated without surgical procedures were excluded 
from the study. No sampling method was used due to the fact 
that all clients who undergo appendicitis operation were 
included in the study.

Data Collection Instrument and 
Procedures
Data were collected using a pre-tested questionnaire developed 
by reviewing the previous works of literature.23,38–40 Data 
were collected from the surgical ward and the patient registries.

One day of training about the purpose of the study and 
the data collection procedure was given to the data collec-
tors. The data collection tool was pre-tested for its validity 
and reliability at Dessie Specialized Comprehensive 
Hospital. The pre-test was conducted among appendicitis 
patients who operated before 30 August 2019. Regular 
monitoring and follow-up of the data collection procedures 
were concerned by the principal investigator.

Data Processing and Analysis
Epi-data and SPSS version 25 were used for data entry and 
advanced analysis, respectively. Mean, range and standard 
deviation (SD) were used to present the descriptive statistics 
of continuous variables. Similarly, the proportion was used to 
describe the discrete characteristics of participants. A binary 
logistic regression model was computed to obtain the odds 
ratio with a 95% confidence interval of statistical associations 
between the outcome and predictor variables. The multivari-
able regression model was assessed for the goodness of fit 
using the Hosmer–Lemeshow test statistics. The dependent 
variable was unfavorable outcomes such as post-operation 
infection, intra or post-operative death, and intestinal obstruc-
tions of the appendicitis operation. A patient was considered to 
have an unfavorable outcome if one or more of those men-
tioned outcomes were recorded as yes (coded as =1), whereas 
a person did not have an unfavorable outcome if none of the 
outcomes were observed (code= 0). The independent variables 
were socio-demographic characteristics, behavioral factors, 
clinical signs, and surgical procedure factors. A p-value of 
less than 0.05 was used to declare the statistically significant 
variables.

Ethical Clearance
The ethical approval was obtained from the ethical committee 
of College of Medicine and Health Sciences, Wollo University. 
Similarly, a permission letter was obtained from Dessie 
Comprehensive Specialized Hospital. The data were collected 
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anonymously, and the information obtained is kept 
confidential.

Operational Definitions
Favorable Outcome
Patients who undergo appendectomy for acute appendici-
tis, then improved and discharged from the hospital irre-
spective of hospital stay.

Unfavorable Outcome
Clients with acute appendicitis, who developed one or 
more postoperative complication, eg wound infection, 
intestinal obstruction, or died during- or post-operation 
period, were considered as having unfavorable outcome.

Results
Participant Socio-Demographic 
Characteristics
A total of 300 patients have performed an appendicitis 
operation in Dessie Specialized Comprehensive Hospital 
during the study period. Among the participants, the 
majority were below the age of 20, 168 (56%). The 
study subjects’ age was ranging from 4 to 78 years 
with a mean age of 20.5±9.67 (SD) years old. From 
the patients who undergo acute appendicitis, 206 
(68.7%) were males and 162 (54%) were urban residents 
(Table 1).

Pattern of Clinical Features and 
Management Profile
Two hundred fifteen (71.7%) of the participants were pre-
sented with fever. Two hundred eighty-seven (85.7%) and 
215 (71.7%) of the study participants were presented with 
vomiting and loss of appetite, respectively. During the 
physical examination, abdominal tenderness 270 (90%) 
was the main sign, of whom 30 (10%) of the patients 
had generalized abdominal tenderness. Surprisingly, the 
white blood cell count was raised (>10,000 cells/mm3) 
amongst 253 (84.3%) of the clients. Among the abdominal 
incisions performed during the operation, the right lower 
quadrant incision 189 (63%) was the predominant incision. 
Lower abdominal mid-line incision 79 (26.3%) was 
the second. The intra-operative findings include an infla-
med appendix 147 (49%) patients followed by gangrenous 
appendix 68 (22.7%) patients (Table 2).

Management Outcome of Acute 
Appendicitis
Among the appendix patients who operated, 88% (95% 
CI: 83.7–91.2%) had favorable management outcomes, 
whereas 36 (12%) experienced one or more unfavorable 
management outcomes such as postoperative wound infec-
tion and paralytic ileus (abdominal obstruction). Among 
the appendicitis patients who undergo appendix operation, 
three were developed fecal fistula. One death was recorded 
because of sepsis during the surgery procedure. Two hun-
dred-two (67.3%) of the patients were discharged within 
three days, while four stayed more than seven days of 
admission. Regarding the position of the appendix, retro-
cecal 214 (71.3%) and pelvic 66 (22%) were the common-
est positions (Table 3).

Factors Associated with Management 
Outcome of Acute Appendicitis
Factors associated with the management outcome of acute 
appendicitis operation were computed by binary logistic 
regression analysis.

This study confirmed that female appendicitis patients 
were less likely to be at risk of postoperative unfavorable 
outcomes.

The residency of patients had a statistically significant 
association with the management outcome of appendicitis- 
operated patients. Those appendicitis patients living out-
side Dessie were 3.83 times more at risk to experience 
a negative appendicitis postoperative outcome.

Table 1 Socio-Demographic Characteristics of Appendicitis 
Operated Patients (n=300)

Characteristics Frequency Percent

Age category (in year)

≤5 81 27

16–24 132 44

25–35 71 23.7
>35 16 5.3

≤5 81 27

Mean ± SD, range 25±9.67, 4–78

Sex

Male 205 68.3

Female 95 31.7

Residency

Urban 162 54

Rural 138 46
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Similarly, those clients who were admitted after 
one day of onset of the disease were more likely to have 
one or more bad outcomes when compared with those who 
were accessible within a day.

The duration of the hospital stay had also an association 
with the management outcome of appendix cases. Those 
appendicitis cases that stayed in the hospital more than three 
days were more likely affected by unfavorable outcomes 
compared to those patients who left the hospital before three 
days.

Moreover, the study subjects who had a mass in the 
right lower quadrant before operative management were 

roughly six times more likely to have post-operative com-
plications relative to those appendicitis patients who have 
no mass on the RLQ (Table 4).

Discussion
Acute appendicitis is a public health problem in the devel-
oped world. Though the incidence is lower in Africa, 
appendicitis is a shared problem.7–11

The overall postoperative unfavorable outcome was 
12% (95% CI: 8.3–15.6%). This result is similar to the 
finding from a study in Lagos, Nigeria (13.5%).25 

However, this outcome is lower when compared with the 
previous studies done in Ghana (43.1%).34,35 This discre-
pancy might be due to socioeconomic, the study period, 
and population variation. From the overall postoperative 
complications, 7.7% was wound infection which is lower 
compared with the previous studies (32%, 8%, 
41.5%).34–36 According to this study, one death was 
noted. The cause of the death was reported as sepsis. 
This cause of death is supported by the study.38 

A ruptured appendix can actually lead to death in some 

Table 3 Characteristics of Patients’ Appendix Operation 
Outcomes

Characteristics Frequency Percent

Post operation complication

No complication 264 88.0
Wound infection 23 7.7

Ileus 6 2.0

Incisional hernia 3 1.0
Fecal fistula 3 1.0

Death 1 0.3

Operative procedure

Appendectomy 250 83.30

Abscess drainage 22 7.33

Peritoneal lavage 26 8.70
Negative and treated with prophylactic 2 0.67

Position of appendix

Retrocecal 214 71.3

Pelvic 66 22.0
Others 20 6.7

Length of hospital stay

<3days 202 67.3

3–7 days 94 31.3
>7days 4 1.3

Table 2 Clinical Features and Management Findings of Patients 
Operated for Acute Appendicitis (n=300)

Variables Frequency Percent

Symptoms

Abdominal pain 300 100.0
Vomiting 257 85.7

Fever 215 71.7

Nausea 203 67.7
Loss of appetite 215 71.7

Swelling on abdomen 10 3.3

Clinical signs

Generalized abdominal tenderness 30 10.0

RLQ tenderness 270 90.0

Febrile 194 64.7
Roving’s sign 118 39.3

Obturatore sign 132 44.0

Psoas sign 125 41.7
Right lower quadrant mass 12 4.0

White blood cell count

>10,000 253 84.3

≤10,000 47 15.8

Types of incision

Gridiron 19 6.3

Lantz incision (Rocky Davis) 189 63.0

Lower midline 79 26.3
Gridiron and lower midline 13 4.3

Operative finding

Normal appendix 4 1.33

Inflamed appendix 147 49.0
Perforated 55 18.3

Gangrenous 68 22.7

Appendicular abscess 20 6.7
Appendicular mass 4 1.33

Inflammatory peritoneal fluid 2 0.74
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cases. If it is left untreated, peritonitis can quickly spread, 
resulting in septicemia.41

This study also revealed a similar pattern of clinical 
symptoms with previous studies. All of the patients 
showed abdominal pain (100%), followed by vomiting 
(85.7%). This result is congruent with the finding of the 
previous studies.34,35,37 Regarding physical examination, 
tenderness over the right lower quadrant (RLQ) was the 
foremost finding, which is similar to the findings from 
Zewiditu memorial hospital and Ghana.35,37

Of those patients who have post-operative unfavorable 
outcomes, 7.7% were with wound infection. This peak 
postoperative wound infection proportion might be due 
to the majority of the cases arriving just after they experi-
enced more complication phase of the disease. Among 
those patients who have postoperative wound infection, 
30.56% had perforated appendix during the surgery pro-
cedure. In this study, those patients who have post- 
operation wound infection, 61% stay in the hospital for 
more than 3 days, and 95.6% of patients had a fever before 
operative management. Among patients who had post- 
operation wound infection, 52.1% were lower midline 
types of incision and 74% of patients found retrocecal 
position of the appendix. This study also showed that, of 

those cases who developed post-operative wound infec-
tion, 60.8% tried to find medical aid after 24 hours of the 
onset of the disease.

After adjusting the confounding variables, this study 
identified that sex, residency, duration of illness before 
arrival at the hospital, length of hospital stay, and RLQ 
mass were the factors associated with management out-
comes of appendicitis operation.

This investigation confirmed that sex was the asso-
ciated factor of the unfavorable outcome of the appendici-
tis operation. Females were 51% less likely to develop 
post-operative hostile consequence (AOR= 0.49; 95% CI: 
0.13–0.074). This effect is similar to the finding from the 
scholars in Gondar University Hospital,17 Tikur Anbesa 
Teaching Hospital,40 and in Mekelle.39

The residency was another novel finding of this study. 
Those appendicitis patients who lived in rural areas were 
roughly four times more at risk to experience post- 
operative unfavorable outcomes compared with the urban 
residents (AOR= 3.83; 95% CI: 1.33–11.02). This might 
be because of the far setting of hospitals from the rural 
area. In the Ethiopia context, the specialized and referral 
hospitals are settled in the urban area. Therefore, rural 
patients are obligated to travel a long journey to access 

Table 4 Logistic Regression Analysis of Factors Associated with Appendix Outcome

Variables Outcome COR (95% CI) AOR (95% CI)

Unfavorable Favorable

Sex

Male 31 175 1

Female 5 89 0.31(0.11–0.82) 0.49(0.13–0.07)

Residency

Dessie 11 151 1 1
Out of Dessie 25 113 3.03(1.43–6.42) 3.83(1.33–11.02)

Duration of illness before arrival at the hospital

<24hours 16 196 1

1–3days 6 38 1.93(0.71–5.26) 1.67(1.34–8.37)
≥4 days 14 30 5.71(2.53–12.89) 5.38(1.63–7.69)

Length of hospital stay

≤3days 16 186 1 1
>3days 20 78 2.98(1.46–6.05) 3.21(2.06–8.10)

Mass in the RLQ

Yes 5 5 8.35(2.29–30.48) 6.01(2.11–14.50)

No 31 259 1 1
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those hospitals. Also, this study identified that long dura-
tion of illness without intervention was the risk factor for 
unfavorable outcomes. These two factors could be inter-
mingled to yield those unfavorable outcomes. The latter is 
similar to the finding from a study in Tikur Anbesa hospi-
tal in which delay in intervention due to late presentation 
to hospital is an important preventable factor.23

Moreover, this study identified that the length of hos-
pital stay was a statistically associated factor of post- 
operation unfavorable outcomes. Accordingly, those 
patients who stayed at the hospital more than three days 
after the operation were three times more likely to develop 
unfavorable outcomes (AOR= 3.21; 95% CI: 2.06–8.10). 
This result is congruent with finding,42 which might be 
due to hospital-acquired infection.

Mass in the lower right quadrant was another novel 
independent predictor of post-operation unfavorable out-
comes. This might be due to the scientific fact that the 
more tenderness of body parts is the most difficult surgical 
procedure. This might result in nosocomial infections.

Lastly, the investigators confirmed that age was not an 
independent predictor of post-operation unfavorable out-
comes of appendectomy. This result has disagreements 
with the previous studies15,17,42 in which elderly patients 
are more at risk to develop post-operation negative out-
comes. This disagreement may be due to the study period 
and socio-demographic variations of the studies. 
Therefore, increased awareness of the risks by both the 
community and physicians is essential to reduce the num-
ber of post-operation unfavorable outcomes.43

This study included all the appendicitis patients who 
undergo appendix operation during the study period, which 
might be its strength. However, it has the following limita-
tions. First, since a cross-sectional design was employed, it 
was unable to ascertain the temporality of variables. Likewise, 
the study did not include the independent predictors such as 
professional related, knowledge of the participants about the 
outcome variable, and other factors that might be the risk 
factors for post-operative unfavorable outcomes. Second, 
because the study was institution-based, it is difficult to gen-
eralize the findings to the overall population of the community. 
Finally, since the wealth of the participants and the numbers of 
operators during surgical procedures were not investigated, the 
investigator noted future researchers to address.

Conclusions
This study explored that the proportion of unfavorable out-
comes of appendicitis operation was higher. Males were 

more affected than females. Residents who were out of the 
city at which the hospital setting was, arrival after 24 hours at 
the hospital, length of hospital stay more than three days, and 
RLQ mass were the positive predictors of unfavorable out-
comes of appendicitis operation. While female gender was 
the negative independent predictor of the unfavorable out-
come of the appendicitis operation. Hence, health education 
for rural residents for early referral and prompt management 
for early discharging will reduce unfavorable outcomes of 
appendicitis operation. Moreover, the healthcare providers, 
especially the surgeons, are recommended to give special 
attention to those appendicitis cases presented with lower 
right quadrant tenderness. The policymakers and the hospital 
administrators also recommended giving a due emphasis to 
fulfill and use of laparoscopic procedure over that of open.
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