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Abstract
Background

Acute abdomen is the sudden onset of nontraumatic abdominal pain, occurring over a maximum duration of 5 days. Globally,
acute abdomen accounts for approximately 10% of emergency department presentations.

Methods

We conducted a meta-analysis to evaluate the burden and patient outcomes of nongynaecologic surgical acute abdomen in
Ethiopia. We searched MEDLINE (via PubMed), African Journals Online (AJOL), and Google Scholar for articles published between
1 January 2007 and 31 December 2018. Additional articles were identified from the grey literature and via the reference lists of
articles identified in the database search. Two reviewers independently screened candidate articles using the following inclusion
and exclusion criteria: (1) published in English, (2) published from 1 January 2007 through 31 December 2018, (3) study conducted
in Ethiopia, (4) study investigated human subjects, and (5) not a case report or systematic review. We employed fixed-effects modelling to estimate the pooled prevalence of surgical acute abdomen and acute abdomen–associated mortality among patients
presenting for emergency care. Underlying causes of surgical acute abdomen were also evaluated, along with heterogeneity
between the studies (via I2 statistic calculations and sensitivity analysis). This review was conducted using a protocol registered in
the International Prospective Register of Systematic Reviews (PROSPERO; CRD42019133645).

Results

The pooled prevalence of surgical acute abdomen was 41.3% (95% confidence interval [CI], 39.7%-42.9%). Most patients (1515 of
2053, 73.8%) were male. The main causes were acute appendicitis (42.1%; 95% CI, 40.0%-44.2%), bowel obstruction (35.9%; 95%
CI, 33.8%-37.9%), and perforated peptic ulcers (4.5%; 95% CI, 3.5%-5.5%). Complications occurred in 19.8% of cases (95% CI, 18.1%21.5%); the mortality rate was 5.1% (95% CI, 4.2%-6.0%). I2 values between 71% and 100% indicated significant heterogeneity
across the studies in terms of all analyzed variables; sensitivity analysis yielded no findings contradicting the primary I2 analysis.

Conclusions

The main causes of surgical acute abdomen in Ethiopia were acute appendicitis and bowel obstruction. Further high-quality
research is required to confirm these findings and provide more detailed evidence regarding surgical acute abdomen in Ethiopia.
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Introduction

A

cute abdomen is the sudden onset of nontraumatic abdominal pain with a maximum symptom duration of 5
days.[1] Acute abdomen encompasses a broad range of selflimiting to life-threatening surgical, medical, and gynaecological conditions.[1],[2] Surgical acute abdomen is any abnormal condition within the abdominal cavity that presents
with signs and symptoms of abdominal visceral or peritoneal
irritation requiring emergency evaluation for possible surgi-
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cal intervention.[2],[3] Acute abdominal pain accounts for
approximately 10% of emergency department presentations
globally.[1] While acute abdomen accounts for a substantial
burden of morbidity, mortality, and health costs globally,
data regarding the burden and causes of surgical acute abdomen in Ethiopia are lacking. To address this knowledge
gap, we conducted a meta-analysis of published literature to
estimate the burden, causes, and patient outcomes of nongynaecological surgical acute abdomen in Ethiopia from
2007 through 2018.
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Figure 1. Article selection flow chart
According to the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) guidelines

Methods

Selection of articles
This review was conducted in accordance with a protocol registered in the International Prospective Register of
Systematic Reviews (PROSPERO; CRD42019133645). We
searched MEDLINE (via PubMed), African Journals Online
(AJOL), and Google Scholar to identify English-language
articles about surgical acute abdomen in Ethiopia that were
published in scholarly journals or appeared in the grey literature between 1 January 2007 and 30 December 2018.
The authors of identified articles were contacted to obtain
full-text articles when none was available online. Additional
articles were identified from the grey literature and via the
reference lists of articles identified in the database search. We
excluded research done on nonhuman subjects, case reports,
and systematic reviews.
We used the following free-text queries and Medical Subject Heading (MeSH) terms to conduct our search: (surgical
procedures, operative [MeSH terms] OR (surgical [all fields]
AND procedures [all fields] AND operative [all fields]) OR
“operative surgical procedures” [all fields] OR surgical [all
fields]) AND (abdomen, acute [MeSH terms] OR (abdo-
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men [all fields] AND acute [all fields]) OR “acute abdomen”
[all fields] OR (acute [all fields] AND abdomen [all fields]))
AND (ethiopia [MeSH term] OR Ethiopia [all fields]).
Two reviewers (1 surgical resident and 1 public health officer) independently screened candidate articles by evaluating titles and abstracts using the following the inclusion and
exclusion criteria: (1) published in English, (2) published
from 1 January 2007 through 31 December 2018, (3) study
conducted in Ethiopia, (4) study investigated human subjects, and (5) not a case report or systematic review. The fulltext versions of candidate articles that passed the screening
were reviewed. Discrepancies between the reviewers were
resolved through discussion until consensus was reached.
The reasons for exclusion were documented for all candidate
articles that were not included in the meta-analysis.

Data extraction
Data from articles were extracted using a computer-based
standardized form, which had been piloted to check for consistency and completeness before beginning data collection.
The form included the following key variables: author, year
of publication, geographic location of the study, sample size,

EAST and CENTRAL AFRICAN Journal of Surgery | VOLUME 26 | NUMBER 3 | JUL-SEP 2021

journal.cosecsa.org

Ethiopia: Acute abdomen meta-analysis

Study

Estimate (95% CI)

M/AA

Kotisso 2007
Hagos 2015
Tsegaye 2007
Tassew 2017
Negash 2017
Ayenew 2016
Nega 2009

0.665
0.803
0.761
0.672
0.726
0.780
0.713

157/236
240/299
389/511
201/299
196/270
230/295
102/143

Overall (I2=75%, P< 0.001)

0.743 (0.725-0.762)

(0.605-0.725)
(0.758-0.848)
(0.724-0.798)
(0.619-0.725)
(0.673-0.779)
(0.732-0.827)
(0.639-0.787)

Review Article

1515/2053
0.65

0.7

0.75

0.8

Proportion

Figure 2. Forest plot depicting proportions of male patients (among acute abdomen cases) in studies
conducted in Ethiopia with article publication dates between 1 January 2007 and 31 December 2018 (fixedeffects meta-analysis)
AA, number of acute abdomen cases reported; CI, confidence interval; M, number of male patients among acute abdomen cases

Study

Estimate (95% CI)

AA/EO

Kotisso 2007

0.402

(0.362-0.442)

236/587

Hagos 2015

0.302

(0.274-0.331)

299/989

Tassew 2017

0.297

(0.269-0.325)

299/1006

Negash 2017

0.852

(0.813-0.891)

270/317

Overall

(I2=100%,

P <0.001)

0.413 (0.397-0.429)

1104/2899
0.3
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0.7
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Figure 3. Forest plot depicting acute abdomen prevalence estimates according to studies conducted in
Ethiopia with article publication dates between 1 January 2007 and 31 December 2018 (fixed-effects metaanalysis)
AA, number of acute abdomen cases reported; CI, confidence interval; EO, number of emergency operations reported

patient characteristics, data collection period, study design,
study setting, study quality, prevalence of aetiological diagnoses, morbidity rate, and mortality rate. Study quality was
evaluated using a modified version of the Joanna Briggs Institute quality appraisal tools (Supplementary File).[4] Specifically, reviewers classified study quality—based on the
risk of bias—as low, moderate, or high. Data discrepancies
arising between reviewers were resolved via discussion and
involving a third party.

Statistical analysis
The meta-analysis was conducted using OpenMeta[Analyst]
(Center for Evidence Synthesis in Health, Brown University,
Providence, RI, USA), an open-source software package.
Pooled prevalence rates of study outcomes were estimated
using fixed-effects modelling. We used the I2 statistic , which
represents the percentage of variability in effect estimates
that is due to between-study heterogeneity, to evaluate the
validity of the meta-analysis. Heterogeneity is usually classified as low, moderate, and high for I2 values of 25%, 50%, and
75%, respectively.[5] We conducted a sensitivity analysis to
identify sources of between-study heterogeneity.
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Results
Our search identified 13 candidate articles, of which 9 were
deemed eligible after screening the titles and abstracts. Of
these 9 articles, 7 were deemed eligible for inclusion in the
meta-analysis after review of the full text. Three articles were
excluded because the publication was outside the date range;
1 article was excluded because it did not report specific information regarding peritonitis as the primary cause of acute
abdomen, and the author did not respond to our request for
detailed information on this outcome. All 7 articles included
in the final analysis reported on hospital-based, retrospective, cross-sectional studies and were published in English,
which collectively included 2053 individual patients who
received emergency surgical care in Ethiopia (Figure 1). Patients presenting with acute abdomen ranged in age from 5
days to 95 years (mean age, 31.2 years) (Table). Overall, 1515
of the 2053 patients (73.8%) were male (Figure 2).

Diagnoses
Surgical acute abdomen accounted for a mean of 41.3% of
emergency operations (95% confidence interval [CI], 39.7%-
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Table. Characteristics of the included articles
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Study

Estimate (95% CI)

App/AA

Kotisso 2007
Hagos 2015
Tsegaye 2007
Tassew 2017
Negash 2017
Ayenew 2016
Nega 2009

0.517 (0.453-0.581)
0.532 (0.475-0.588)
0.346 (0.305-0.388)
0.492 (0.435-0.548)
0.367 (0.309-0.424)
0.475 (0.418-0.532)
0.245 (0.174-0.315)

122/236
159/299
177/511
147/299
99/270
140/295
35/143

Overall (I2=92%, P< 0.001)

0.421 (0.400-0.442)

879/2053

0.2

0.3

Review Article

0.4

0.5

Proportion

Figure 4. Forest plot depicting acute appendicitis prevalence estimates (among acute abdomen cases)
according to studies conducted in Ethiopia with article publication dates between 1 January 2007 and 31
December 2018 (fixed-effects meta-analysis)
AA, number of acute abdomen cases reported; App, number of acute appendicitis cases reported among acute abdomen cases;
CI, confidence interval

Study

Estimate (95% CI)

BO/AA

Kotisso 2007
Hagos 2015
Tsegaye 2007
Tassew 2017
Negash 2017
Ayenew 2016
Nega 2009

0.225
0.324
0.558
0.288
0.363
0.336
0.280

53/236
97/299
285/511
86/299
98/270
99/295
40/143

Overall (I2=95%, P< 0.001)

0.359 (0.338-0.379)

(0.171-0.278)
(0.271-0.377)
(0.515-0.601)
(0.236-0.339)
(0.306-0.420)
(0.282-0.389)
(0.206-0.353)

758/2053
0.2

0.3

0.4

0.5

0.6

Proportion

Figure 5. Forest plot depicting bowel obstruction prevalence estimates (among acute abdomen cases)
according to studies conducted in Ethiopia with article publication dates between 1 January 2007 and 31
December 2018 (fixed-effects meta-analysis)
AA, number of acute abdomen cases reported; BO, number of bowel obstruction cases reported among acute abdomen cases;
CI, confidence interval

42.9%) (Figure 3), with proportions reported in individual
articles ranging from 29.7% to 85.2%. The main causes
of surgical acute abdomen reported in the articles were
acute appendicitis (42.1% of cases; 95% CI, 40.0%-44.2%)
(Figure 4), bowel obstruction (35.9% of cases; 95% CI,
33.8%-37.9%) (Figure 5), and peptic ulcer perforation (4.5%
of cases; 95% CI, 3.5%-5.5%) (Figure 6). The prevalences of
aetiological diagnoses for surgical acute abdomen varied
across the studies. Acute appendicitis was the most common
diagnosis, accounting for 24.4% to 53.2% of diagnoses in
individual studies. Among causes of acute abdomen, other
reported prevalence ranges diagnoses included 22.4%-55.8%
for bowel obstruction, 2.6%-11.2% for peptic ulcer perforation, 1.3%-4.8% for typhoid intestinal perforation, and
0.2%-1.2% for pancreatitis.
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Complications and mortality
The overall pooled rate of complications associated with
surgical acute abdomen was 19.8% (95% CI, 18.1%-21.5%)
(Figure 7), with the complication rates reported in individual articles ranging from 11.9% to 31.4%. The most common
complications reported were wound infection, anastomosis
leakage, sepsis, and fistula formation. The overall pooled
mortality rate following surgical acute abdomen was 5.1%
(95% CI, 4.2%-6.0%) (Figure 8), with mortality rates in individual studies ranging from 3.0% to 15.2%.

Heterogeneity and sensitivity analyses
I2 values between 71% and 100% (Figure 2 to Figure 8) indicated statistically significant heterogeneity across the included studies in terms of all of the analyzed variables, and there
were no contradictory findings in the sensitivity analysis.
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Study

Estimate (95% CI)

PUD/AA

Kotisso 2007
Hagos 2015
Tsegaye 2007
Tassew 2017
Negash 2017
Nega 2009

0.089
0.043
0.039
0.057
0.026
0.112

21/236
13/299
20/511
17/299
7/270
16/143

Overall (I2=71%, P=0.004)

0.045 (0.035-0.055)

(0.053-0.125)
(0.020-0.067)
(0.022-0.056)
(0.031-0.083)
(0.007-0.045)
(0.060-0.164)

94/1758

0.05

0.1

0.15

Proportion

Figure 6. Forest depicting peptic ulcer disease prevalence estimates (among acute abdomen cases)
according to studies conducted in Ethiopia with article publication dates between 1 January 2007 and 31
December 2018 (fixed-effects Meta-analysis)
AA, number of acute abdomen cases reported; CI, confidence interval; PUD, number of peptic ulcer disease cases reported among
acute abdomen cases

Study

Estimate (95% CI)

Cmp/AA

Kotisso 2007
Hagos 2015
Tsegaye 2007
Tassew 2017
Negash 2017
Ayenew 2016
Nega 2009

0.254
0.308
0.155
0.314
0.119
0.166
0.287

60/236
92/299
79/511
94/299
32/270
49/295
41/143

Overall (I2=92%, P< 0.001)

0.198 (0.181-0.215)

(0.199-0.310)
(0.255-0.360)
(0.123-0.186)
(0.262-0.367)
(0.080-0.157)
(0.124-0.209)
(0.213-0.361)

447/2053
0.1

0.15

0.2

0.25

0.3

0.35

Proportion

Figure 7. Forest plot depicting complication prevalence estimates (among acute abdomen cases) according
to studies conducted in Ethiopia with article publication dates between 1 January 2007 and 31 December
2018 (fixed-effects meta-analysis)
AA, number of acute abdomen cases reported; CI, confidence interval; Cmp, number of complications reported among acute
abdomen cases

Discussion
Surgical acute abdomen places a substantial burden on emergency healthcare services worldwide. Our analysis, which to
the best of our knowledge, is the first meta-analysis of surgical acute abdomen in Ethiopia, highlights the high burden
that this condition places on emergency healthcare services
in the country, where it accounts for over 40% of emergency
surgical procedures. We found that the most common causes
of surgical acute abdomen in Ethiopia were acute appendicitis and bowel obstruction, with each accounting for over
one-third of diagnoses for this condition.
The pattern of acute abdomen varies by geographic location, socioeconomic status, and cultural factors. Abdominal pain has been highlighted as the most common cause of
hospital admissions in the United States,[13] where a retropsective study of 1000 consecutive patients at a single tertiary
medical centre found that 41% of patients admitted to hospital with acute abdomen were classified as having nonspecified abdominal pain (NSAP).[14]
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Overall, a similarly large proportion of patients with
acute abdominal pain are classified as having NSAP in
high-income countries, ranging from 15.5% to 36% in
Italy, 21.1% in the United States, and 39.9% in the United
Kingdom.[14]-[20] Although NSAP is a commonly applied
diagnostic classification in low- and middle-income countries in Africa and Asia, specific causes are also often identified. A study conducted in the Combined Military Hospital
Kharian in Pakistan identified acute appendicitis (21.4%)
as the most frequent cause of acute abdomen, followed
by NSAP (15.4%), acute intestinal obstruction (14.5%),
acute cholecystitis (12.7%), and perforated duodenal ulcer
(11.8%).[21] In another acute abdomen study conducted
in Pakistan, acute appendicitis accounted for 35% of acute
abdomen cases, while intestinal obstruction, gut perforation, and cholecystitis accounted for 28.5%, 23.3%, and 7.2%
of cases, respectively.[22] In Africa, some authors have reported a shift from bowel obstruction to acute appendici-
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Study

Estimate (95% CI)

Dth/AA

Kotisso 2007
Hagos 2015
Tsegaye 2007
Tassew 2017
Negash 2017
Ayenew 2016
Nega 2009

0.153
0.064
0.053
0.054
0.041
0.031
0.049

36/236
19/299
27/511
16/299
11/270
9/295
7/143

Overall (I2=76%, P< 0.001)

0.051 (0.042-0.060)

(0.107-0.198)
(0.036-0.091)
(0.033-0.072)
(0.028-0.079)
(0.017-0.064)
(0.011-0.050)
(0.014-0.084)

Review Article

125/2053
0.05

0.1

0.15

Proportion

Figure 8. Forest plot depicting mortality rates (among acute abdomen cases) according to studies conducted
in Ethiopia with article publication dates between 1 January 2007 and 31 December 2018 (fixed-effects
meta-analysis)
AA, number of acute abdomen cases reported; CI, confidence interval; Dth, number of deaths among acute abdomen cases

tis as the primary cause of emergency admissions for acute
abdomen.[23] In a study conducted in Ghana, the most
common causes of surgical acute abdomen admissions were
acute appendicitis, typhoid perforation, and bowel obstruction, accounting for 22.4%, 16.2%, and 12.6% of cases, respectively.[24] A study conducted in Nigeria identified the
most common causes of surgical acute abdomen as appendicitis (30.3% of cases), bowel obstruction (27.9% of cases),
typhoid ileal perforation (14.9% of cases), and perforated
peptic ulcer (7.6% of cases).[3] A study conducted in Sudan found acute appendicitis to be by far the most common
cause of acute abdomen, accounting for 63% of cases.[25]
We speculate that differences in causes of surgical acute abdomen in different geographical locations may be attributable to variations in cultural practices, health infrastructure,
availability of diagnostics, and dietary habits.

Limitations
Significant between-study heterogeneity was present in this
meta-analysis, which was at least partly attributable to the
substantial variation in the age and sex compositions of the
study samples. Further large-scale, high-quality research using standard methods, outcome definitions, and outcome
measures are required to confirm these findings and provide
more detailed evidence regarding surgical acute abdomen in
Ethiopia.
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