
Hamdan et al. BMC Gastroenterology           (2023) 23:59  
https://doi.org/10.1186/s12876-023-02659-w

RESEARCH

© The Author(s) 2023. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which 
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the 
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or 
other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line 
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory 
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this 
licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/. The Creative Commons Public Domain Dedication waiver (http:// creat iveco 
mmons. org/ publi cdoma in/ zero/1. 0/) applies to the data made available in this article, unless otherwise stated in a credit line to the data.

Open Access

BMC Gastroenterology

Factors associated with delayed reporting 
for surgical care among patients with surgical 
acute abdomen attended at Muhimbili National 
Hospital: Tanzania
Maryam Hamdan1, Xu Yang1, M. Mavura2, Mohammed Saleh3, George Kannani1, Kang Haonan1, 
Abdullah Al‑danakh4, Xu Zhaohui1, Gong Zezhong1, Ri Hyokju1, Boureima Amado1, Ren Yanying1 and 
Chen Xin1* 

Abstract 

Background Surgical acute abdomen is a sudden onset of severe abdominal symptoms (pain, vomiting, constipa‑
tion etc.) indicative of a possible life‑threatening intra‑abdominal pathology, with most cases requiring immediate 
surgical intervention. Most studies from developing countries have focused on complications related to delayed 
diagnosis of specific abdominal problems like intestinal obstruction or acute appendicitis and only a few studies have 
assessed factors related to the delay in patients with acute abdomen. This study focused on the time from the onset 
of a surgical acute abdomen to presentation to determine factors that led to delayed reporting among these patients 
at the Muhimbili National Hospital (MNH) and aimed to close the knowledge gap on the incidence, presentation, 
etiology, and death rates for acute abdomen in Tanzania.

Methods We conducted a descriptive cross‑sectional study at MNH, Tanzania. Patients with a clinical diagnosis of the 
surgical acute abdomen were consecutively enrolled in the study over a period of 6 months and data on the onset of 
symptoms, time of presentation to the hospital, and events during the illness were collected.

Results Age was significantly associated with delayed hospital presentation, with older groups presenting later than 
younger ones. Informal education and being uneducated were factors contributing to delayed presentation, while 
educated groups presented early, albeit the difference was statistically insignificant (p = 0.121). Patients working in 
the government sector had the lowest percentage of delayed presentation compared to those in the private sector 
and self‑employed individuals, however, the difference was statistically insignificant. Family and cohabiting indi‑
viduals showed late presentation (p = 0.03). Deficiencies in health care staff on duty, unfamiliarity with the medical 
facilities, and low experience in dealing with emergency cases were associated with the factors for delayed surgical 
care among patients. Delays in the presentation to the hospital increased mortality and morbidity, especially among 
patients who needed emergency surgical care.

Conclusion Delayed reporting for surgical care among patients with surgical acute abdomen in underdeveloped 
countries like Tanzania is often not due to a single reason. The causes are distributed across several levels including 
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the patient’s age and family, deficiency in medical staff on duty and lack of experience in dealing with emergency 
cases, educational level, working sectors, socioeconomic and sociocultural status of the country.

Keywords Surgical acute abdomen, Demographic, Social factors, Health staff, Late presentation, Surgery, Muhimbili 
National Hospital

Introduction
About 1% of hospital admissions are in cases of surgery 
for patients with a surgical acute abdomen, accounting 
for 5–10% of all visits to emergency departments [1, 2]. 
The majority of patients who suffer from severe abdom-
inal pain are in relatively good health and in most 
cases, this pain can last for up to 6 h, requiring surgi-
cal treatment [2–4]. The pain can be felt in any part of 
the abdomen that may indicate a life-threatening intra-
abdominal pathology requiring urgent surgical inter-
vention. Most causes reside within the abdomen and 
are either caused by infections, inflammation, vascu-
lar occlusion, or obstruction. [5–7], however, there are 
a few exceptions too. Acute abdomen is a notoriously 
difficult symptom posing substantial challenges to sur-
geons due to its diagnostic ambiguity and risk of misin-
terpretation because it can be either visceral, somatic, 
or referred pain [6, 8]. Surgically, acute abdominal 
conditions have a range of diagnoses depending on the 
patient’s age and sex [8, 9]. Younger people are more 
likely to have acute appendicitis, whereas older patients 
are more likely to develop biliary diseases, large and 
small bowel obstruction, intestinal ischemia, perfo-
rated peptic ulcer diseases, and diverticulitis. [7, 10] 
According to the population and geographical region, 
acute appendicitis, non-specific abdominal pain, pain 
of urological origin, intestinal obstruction, and biliary 
tract diseases are the most common causes of abdomi-
nal pain requiring admission [7, 11, 12]. Delays in diag-
nosis and treatment raise the risk of death, morbidity, 
and psychological stress among these patients [7, 11]. A 
wide variety of factors can lead to acute abdomen, and 
the relative occurrence of these factors varies between 
populations. Clinicians consider multiple diagnoses 
seriously, particularly in  situations where rapid inter-
vention is necessary to reduce morbidity and mortality 
[9, 12, 13].

Previous studies have linked the following factors 
to delayed or inaccurate diagnoses of acute appendi-
citis in adults aged 60  years or more [10, 14]: atypical 
symptoms or inadequate examination, poor clinical 
findings, the level of experience of the emergency phy-
sician, female sex, the presence of coexisting condi-
tions, constipation, and appendicitis without pain [11, 
15, 16]. Other clinician-related and environmental vari-
ables, including the physician’s specialty, availability for 

ultrasonography, and hospital size, have been described 
as factors related to misdiagnosis in pediatric research 
[16, 17].

The majority of patients in developing nations like Tan-
zania present late in the disease course, which may result 
in poor outcomes [10, 13, 18]. Surgeons often experience 
a substantial delay between the time onset of the disease 
to the time of treatment in patients with acute abdomen 
requiring surgery in Tanzania.

No study has previously investigated the variables lead-
ing to delayed presentation of the patient with acute 
abdomen requiring surgery in adults in Tanzania. Exist-
ing published work relied on emergency department 
physicians or nurses identifying a primary complaint, 
whereby the real determinants of the patients with surgi-
cal acute abdomen who present late in the ED and GSD 
cannot be established.

In this study, we aimed to analyze the period from 
the onset time of the disease to the time of treatment 
in patients with surgical acute abdomen in Muhimbili 
National Hospital (MNH) and identify factors leading to 
a delayed presentation.

We also assessed the mortality and morbidity associ-
ated with the delayed presentation in patients needing 
emergency surgical care.

Methodology
Study area
This was a 6-month long descriptive cross-sectional study 
(from March 2022 to August 2022), conducted in the 
Emergency and General Surgery department at MNH, a 
tertiary care center located in the Dar Es Salaam region, 
which is in the city of Tanzania. It is a National refer-
ral hospital with 500 beds and between 1000 and 1200 
admissions per week [9]. MNH receives patients from all 
other peripheral hospitals in Tanzania and has a research 
center and university. All patients who presented to the 
ED and GSD with a clinical diagnosis of acute abdomen 
throughout the research period were enrolled in the 
study. The approval of the institutional ethics commit-
tee was obtained before the study and informed consent 
to participate in the study was provided by the patients 
before the interview. We excluded all patients who did 
not consent to participate in our study, patients receiv-
ing life-saving procedures such as CPR, insertion of a 
feeding tube, and mechanical breathing/ventilation were 
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excluded. Those who were unconscious and intoxicated, 
or unable to be questioned owing to psychiatric disorders 
were excluded.

Data collection
Data were collected by interviewing the patient, family 
member, doctor, or nurses by using a standard question-
naire performed in Swahili and English language either 
before surgery or postoperatively, depending on the 
patient’s status. The information included in the socio-
demographic details comprised name, age, sex, marital 
status, occupation, education, etc. In an attempt to cal-
culate the distance from the hospital, the complete resi-
dential address of the patient was recorded. We defined 
surgical acute abdomen as abdominal pain due to a surgi-
cal cause that necessitated admission to the surgical unit. 
The time of onset was defined as the period when the first 
abdominal symptom began, and the time of presentation 
was the time of admission to the hospital. The pre-hos-
pital interval was the time difference between onset and 
presentation. Delayed presentation was defined as a pre-
hospital interval of > 24  h. We enquired in detail about 
the events between the onset of symptoms and admission 
to MNH. This included any primary treatment received 
during the pre-hospital interval and the response to it, 
the nature of the provider/’patient/family member/doc-
tor, place of treatment (traditional healers, pharmacy/
nursing home, private hospital, primary health center), 
and form of treatment (antibiotic, analgesic, antacid, lax-
ative, intravenous fluids, etc.) The events during the pre-
hospital interval were identified and classified as related 
to the patient and family, to the medical personnel, or 
other reasons such as late referral, off-duty hours, public 
holidays, etc. The signs and symptoms at the presentation 
time were noted and a detailed history was recorded. The 
provisional diagnosis and clinical decision made by the 
attending healthcare professional at the time of admis-
sion to MNH were recorded.

Statistical analysis
Data were entered in Microsoft Excel and analyzed using 
the SPSS software version 20. A p value < 0.05 was con-
sidered statistically significant. Collected data were sum-
marized and explained using frequency distribution 
tables, a chi-square and Fisher-exact was performed to 
determine the factors and outcomes that may be related 
to the patients with a clinical diagnosis of surgical acute 
abdomen who presented late to the hospital.

Results
Demographic characteristics
A total of 170 patients with a clinical diagnosis of surgi-
cal acute abdomen participated in this study; of them, 

115 (67.6%) were men and the highest percentage (35.5%) 
belonged to the age group of 21–40  years. The propor-
tions of patients with primary education were greater 
(n = 75, 44.1%) than those at other educational levels. 
The majority of participants (n = 74, 43.5%) were self-
employed, with only a few government employees (n = 9, 
5.3%). Most patients (n = 97, 56.1%) who visited our hos-
pital belonged to the low-income group. Table 1 provides 
detailed demographic characteristics of the patients.

Risk factors for late presentation of patients with acute 
surgical abdomen at MNH
This analysis supports that patients with surgical acute 
abdomen older than 60 (76.2%) years presented to 
the hospital later compared to those aged 0–40  years 
(P = 0.05). Similarly, males presented later than females 
(54.8% vs. 45.5%, P = 0.325). When we examined the 
influence of education on delayed presentation of patient 
with surgical acute abdomen, we found no statistically 
significant differences (P > 0.05). The majority of govern-
ment officers (55.6%) did not arrive late, although there 
was no statistical significance compared to those in the 
private sector or who were self-employed (52.6% and 
54.1%, respectively, P = 0.94). Moreover, a review of mar-
ital status (P = 0.03) revealed that the majority of widows, 
people living with their parents, and those from cohab-
iting family members (69.2%, 70.6%, and 88.8%, respec-
tively) presented late to the wards. When comparing the 
availability of medical staff and time from initiation of 
pain to our surgery room, most of the cases from periph-
eral hospitals with less than 2 health care staff on duty 
presented late (52.7%) than patients from hospitals with 
more than 2 staff, although the difference was statistically 
insignificant (P = 0.751).

Table  2 provides a summary of the comparative 
features.

Discussion
Surgical acute abdomen is a vaguely defined term refer-
ring to any condition causing abdominal pain of sudden 
onset and or short duration. Most causes are those within 
the abdomen. However, there are a few exceptions. It is 
a subjective unpleasant sensation felt in any part of the 
abdomen that may indicate a life-threatening intra-
abdominal pathology requiring urgent surgical interven-
tion [1, 3, 5, 16].

In a developing country like Tanzania, the practice of 
medicine, referral patterns, access to healthcare, and 
awareness of medical emergencies differ from those in 
the developed world, making it difficult to make a defini-
tive diagnosis. However, early presentation facilitates 
appropriate management and a good outcome [2, 4]. 
Most studies from the developing world have focused 
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on complications related to delayed diagnosis of specific 
abdominal problems like acute appendicitis. Only a few 
of them have assessed factors related to delay in presen-
tation of patients with a surgically acute abdomen [5, 19].

The purpose of our study was to determine how socio-
demographic and health-related factors contribute to a 
delayed presentation of surgical acute abdomen patients 
at MNH [6, 16]. Accordingly, we divided patients into 
two groups based on a random time of 24 h, representing 
early and late presentation, analyzed the reasons for the 
delay in diagnosis and treatment, and evaluated the prog-
nosis for each group.

In this study, many patients with surgical acute abdo-
men arrived late at MNH because 75% of them were 
referred from the peripheral hospitals for special surgi-
cal intervention and other treatments. MNH is the first 
referral hospital in Tanzania with a high capacity for sur-
gical intervention and can manage more common sur-
gical cases, such as perforated appendicitis, intestinal 
obstruction, strangulated hernias, abdominal visceral 
injury, etc. Consequently, these patients are more likely 
to be referred to a tertiary hospital [8, 9, 13].

Inadequate health staff during the arrival of these 
patients at the peripheral hospitals, insufficient aware-
ness of the disease and misdiagnosis, lack of awareness of 

medical facilities, social and cultural values were all asso-
ciated with late presentation [7, 13, 19].

Moreover, private and self-employed patients showed 
delayed presentation for emergency abdominal sur-
gery compared to government employees, which may 
be because the former have more freedom than the lat-
ter, and the government can support them (through 
health insurance services). Lack of health insurance and 
paying from their pockets leave the latter group of indi-
viduals waiting for a long time at their homes because 
they do not have enough money to go to hospitals [20, 
21]. Self-employed individuals with surgical acute abdo-
men came late to MNH because it was difficult for them 
to leave their daily activities and go to the hospital. They 
were given a painkiller from the pharmacy and waited 
until their condition worsened, which resulted in a delay 
in appropriate treatment as well [10, 22]. Therefore, it 
is important to triage patients according to the surgical 
acute abdomen.

Upon analyzing the demographic parameters, we dis-
covered that as the patients’ age increased, they were 
more likely to arrive late for their urgent abdominal sur-
gery. This was consistent with previous studies because 
older adults with chronic conditions faced several 
physical, social, and psychological challenges as a result 

Table 1 Social demographic characteristics of the surgical acute abdomen patients

Variable Category Frequency (n) Percent (%)

Age years 0–20 39 22.9

21–40 60 35.3

41–60 50 29.4

 > 60 21 12.4

Mean 37, SD 20, Max 85, Min 0.2

Sex Male 115 67.6

Female 55 32.4

Religions Christian 97 57.1

Muslim 67 39.4

Others 6 3.5

Level of education Non‑formal education 12 7.1

Primary education 75 44.1

Secondary education 54 31.8

College/university 19 11.2

None 10 5.9

Occupation Government employed 9 5.3

Private employed 19 11.2

Self‑employed 74 43.5

Unemployed 68 40

Monthly income (TSH) Low (< 300,000) 97 57.1

Middle (300,000–900,000) 47 27.6

High (900,000 and above) 8 4.7

None 18 10.6
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required assistance to support their hospital visits, where 
they would otherwise be unable to be seen on time, and 
because they had numerous complaints, so their fami-
lies did not listen to each of them [11, 23–26]. This was 
different from the younger age group because they were 
still under parental supervision. Of those patients, males 
showed more delay in presenting at MNH compared to 

females, and this sex disparity and its effect were docu-
mented in a prior cohort [9, 11]. The possible explanation 
is that males are affected by surgical acute abdomen more 
than females, therefore, upon diagnosis, they were classi-
fied as late, consistent with previous findings [9, 27, 28].

Patients from cohabiting families with surgical acute 
abdomen showed a delay in the presentation at MNH, 
which may be because Tanzanian cultural characteristics 
and norms do not favor this type of family, causing them 
to create dread and delay the surgical procedures more 
than patients with other marital statuses. In contrast, a 
prior survey found that cohabiting families were more 
susceptible to health problems because some countries 
embrace cohabitation as other families do [11, 29]. Wid-
ows present late for the surgical acute abdominal care at 
MNH because their lives are arduous, and they may have 
multiple children on their backs, making it difficult for 
them to reach a hospital in time [11, 29, 30] Educated 
groups, especially college graduates, were less prone to 
presenting late than those with informal education and 
uneducated individuals. Although a statistically insig-
nificant difference, it was obvious that most uneducated 
individuals did not pay more attention to health issues 
unlike educated people [30].

This study has certain limitations that must be acknowl-
edged. First, this was a single-center descriptive cross-
sectional study, so the external validity of the results is 
restricted. However, MNH gets referrals from all across 
the nation daily, and the researchers took care to gather 
data from all patients who satisfied the inclusion crite-
ria. There was a possibility of an inclusion bias, and the 
frequency of diagnoses among individuals referred is not 
likely representative of the nation as a whole.

In critically sick patients, relying on the informant’s 
account may have resulted in incomplete data collection. 
This was minimized by obtaining a detailed patient or 
informant history and a thorough physical examination 
of the patients performed by the clinician. Our health 
system lacks access to essential aspects, such as insur-
ance and medical checkups, that may have altered the 
presentation timing. Therefore, further comprehensive 
prospective multicenter studies are required to analyze 
the existing situation and provide a solution to reduce the 
delay in presentation and high fatality rate among these 
individuals.

Our advice to the Ministries of Health is to create spe-
cial programs that can be broadcasted on social media, 
TV, radio, and medical camps, creating a short course 
for medical professionals (doctors, nurses, radiologists, 
etc.) on handling emergency cases on time, and educat-
ing the community about the risks and benefits of visiting 
the hospital as soon as they feel symptoms of the illness 
(avoid using a painkiller before seeing the doctor, older 

Table 2 Socio‑demographic and health sector variables and 
their impact on the outcome for study participants

Bold values are used to differentiate the total numbers from others

Variable Early 
presentation 
(< 24 h)

Late 
presentation 
(> 24 h)

Total P value

Age (Years)

 0–20 23 (59.0) 16 (41.0) 39 0.05

 21–40 32 (53.3) 28 (46.7) 60

 41–60 22 (44.0) 28 (56.0) 50

  > 60 5 (23.0) 16 (76.2) 21

 Total 82 88 170
Sex

 Males 52 (45.2) 63 (54.8) 115 0.325

 Females 30 (54.5) 25 (45.5) 55

 Total 82 88 170
Level of education

 Non formal 2 (16.7) 10 (83.3) 12 0.121

 Primary 38 (50.7) 37 (49.3) 75

 Secondary 28 (51.9) 26 (48.1) 54

 College/university 11 (57.9) 8 (42.1) 19

 None 3 (30) 7 (70.0) 10

 Total 82 88 170
Employment status 0.94

 Government 5 (55.6) 4 (44.4) 9

 Private 9 (47.4) 10 (52.6) 19

 Self 34 (45.9) 40 (54.1) 74

 Unemployed 34 (50.0) 34 (50.0) 68

  Total 82 88 170
Marital status

 Married 41 (48.2) 44 (51.8) 85

 Single 31 (67.4) 15 (32.6) 46

 Widow 4 (30.8) 9 (69.2) 13

 Cohabitating 1 (11.1) 8 (88.9) 9

 Living with parents 5 (29.4) 12 (70.6) 17

Religion

 Christian 45 (46.4) 52 (53.6) 97 0.188

 Muslims 36 (53.7) 31 (46.3) 67

 Others 1 (16.7) 5 (83.3) 6

Staff’s

Adequacy

 Enough > 2 30 (50) 30 (50) 60 0.751

 Less < 2 52 (47.3) 58 (52.7) 110
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individuals, workers in the private sectors, etc.). To mini-
mize the mortality rate caused by poor health infrastruc-
ture, developed countries should support urban and rural 
health sectors in all underdeveloped countries.

Conclusion
Overall, the mortality rate of patients with surgical 
acute abdomen often increases with delayed presenta-
tion. Informal education, cohabiting families, self and 
private employment, advancing age, insufficient health 
staff on duty, and poor infrastructure were identified as 
factors that may contribute to the late presentation of 
these patients at MNH in Tanzania. Further research 
is needed to improve the quality of care, which should 
focus primarily on determining why these variations 
arise, identifying other possible factors, and ways to 
reduce death rates.

Abbreviations
WHO  World Health Organization
MUHAS  Muhimbili University of Health and Allied Science
MNH  Muhimbili National Hospital
SPSS  Statistical package for social sciences
LMIC  Low and middle‑income countries
PI  Principle investigator
RA  Research assistant
PUD  Peptic ulcer disease
ED  Emergency department
GSD  General surgery department

Acknowledgements
We thanks Prof. Chen Xin., Dr. Maurice P. Mavura, and all the specialists in the 
General Surgery department (MUHAS and MNH) for their valuable assistance 
and support while conducting this study. We would like to extend our grati‑
tude to everyone who took part in the research.

Author contributions
MH First Author–Principal Investigator, original draft writing; XY supervision 
and writing; MM data collection and work supervision; MS Observe this 
research, GK, KH, XZ, GZ, RH, BA and RY; methods, statistics and original draft 
writing, AA; edited the revised version, and CX; Supervision; principal reviewer; 
funding. All authors read and approved the final manuscript.

Funding
Not applicable.

Availability of data and materials
The datasets used and/or analysed during the current study available from the 
corresponding author on reasonable request.

Declarations

Ethics approval and consent to participate
The study was conducted after obtaining permission from the MUHAS Insti‑
tutional Review Board and MNH, Ref. No: MNH/TRCU/Perm/2022/040.Written 
informed consent was obtained from the participants who met the inclusion 
criteria. Confidentiality was observed on the questionnaires filled with 
participants’ information. The procedures followed were following the ethical 
standards of the Helsinki Declaration 272 (1964, amended most recently in 
2008) of the World Medical Association. Confidentiality 273) was observed on 
the questionnaires filled with participants’ information.

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Author details
1 Department of Hernia and Colorectal Surgery, Second Hospital of Dalian 
Medical University, Dalian, China. 2 Department of General Surgery, Muhimbili 
National Hospital (MNH), Dar es Salaam, Tanzania. 3 Department allied, Health 
Science Zanzibar, Zanzibar, Tanzania. 4 Department of Urology, The First Affili‑
ated Hospital of Dalian Medical University, Dalian, China. 

Received: 12 September 2022   Accepted: 24 January 2023

References
 1. Patterson BW, Venkatesh AK, AlKhawam L, Pang PS. Abdominal com‑

puted tomography utilization and 30‑day revisitation in emergency 
department patients presenting with abdominal pain. Acad Emerg Med. 
2015;22(7):803–10.

 2. Mockel M, Searle J, Muller R, Slagman A, Storchmann H, Oestereich P, et al. 
Chief complaints in medical emergencies: do they relate to underlying 
disease and outcome? The Charité emergency medicine study (CHAR‑
ITEM). Eur J Emerg Med. 2013;20(2):103–8.

 3. Bingisser R, Dietrich M, Ortega RN, Malinovska A, Bosia T, Nickel C. 
Systematically assessed symptoms as outcome predictors in emergency 
patients. Eur J Intern Med. 2017;45:8–12.

 4. Ferlander P, Elfström C, Göransson K, von Rosen A, Djärv T. Nonspecific 
abdominal pain in the emergency department: malignancy incidence in 
a nationwide Swedish cohort study. Eur J Emerg Med. 2018;25(2):105–9.

 5. Osterwalder I, Özkan M, Malinovska A, Nickel CH, Bingisser R. Acute 
abdominal pain: missed diagnoses, extra‑abdominal conditions, and 
outcomes. J Clin Med. 2020;9(4):899.

 6. Gallagher EJ, et al. Clinical policy: critical issues for the initial evaluation 
and management of patients presenting with a chief complaint of non‑
traumatic acute abdominal pain. Ann Emerg Med. 2000;36(4):406–15.

 7. Mayumi T, Yoshida M, Tazuma S, Furukawa A, Nishii O, Shigematsu K, et al. 
The practice guidelines for primary care of acute abdomen 2015. Jpn J 
Radiol. 2016;34(1):80–115.

 8. Kumar R, Ray MS. Pattern of illnesses presenting as acute abdomen: surgi‑
cal study in 118 patients. Int Surg J. 2021;8(6):7.

 9. Mjema KM, Sawe HR, Kulola I, Mohamed AS, Sylvanus E, Mfinanga JA, 
et al. Aetiologies and outcomes of patients with abdominal pain present‑
ing to an emergency department of a tertiary hospital in Tanzania: a 
prospective cohort study. BMC Gastroenterol. 2020;20(1):173.

 10. Bickel A, Ganam S, Abu Shakra I, Farkash I, Francis R, Karra N, et al. Delayed 
diagnosis and subsequently increased severity of acute appendicitis 
(compatible with clinical‑pathologic grounds) during the COVID‑19 
pandemic: an observational case‑control study. BMC Gastroenterol. 
2022;22(1):19.

 11. Li J, Xu R, Hu D, Zhang Y, Gong T, Wu X. Prehospital delay and its associ‑
ated psychosocial factors in patients presenting with acute appendicitis 
in a southwestern city in China: a single‑centre prospective observational 
study. BMJ Open. 2019;9(6):e023491.

 12 Fabien D, Michaël D, Adriana P, Erwin S, Stéphanie S. Unexpected findings 
in the work‑up of abdominal pain. Acta Cardiol. 2019. https:// doi. org/ 10. 
1080/ 00015 385. 2019. 16185 64.

 13 Murray V, Burke JR, Hughes M, Schofield C, Young A. Delay to surgery in 
acute perforated and ischaemic gastrointestinal pathology: a systematic 
review. BJS Open. 2021. https:// doi. org/ 10. 1093/ bjsop en/ zrab0 72.

 14. Pokharel N, Sapkota P, Kc B, Rimal S, Thapa S, Shakya R. Acute appen‑
dicitis in elderly patients: a challenge for surgeons. Nepal Med Coll J. 
2011;13(4):285–8.

 15. Mahajan P, Basu T, Pai C‑W, Singh H, Petersen N, Bellolio MF, et al. Factors 
associated with potentially missed diagnosis of appendicitis in the emer‑
gency department. JAMA Netw Open. 2020;3(3):e200612.

https://doi.org/10.1080/00015385.2019.1618564
https://doi.org/10.1080/00015385.2019.1618564
https://doi.org/10.1093/bjsopen/zrab072


Page 7 of 7Hamdan et al. BMC Gastroenterology           (2023) 23:59  

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

 16 Harada T, Harada Y, Hiroshige J, Shimizu T. Factors associated with delayed 
diagnosis of appendicitis in adults: a single‑center, retrospective, obser‑
vational study. PLoS ONE. 2022;17(10):e0276454.

 17. Kambouri K, Aggelidou M, Deftereos S, Tsalkidis A, Vaos G, Pitiakoudis M. 
What are the risk factors responsible for the delay in diagnosis of acute 
appendicitis in children? Eleven‑year research from a single institution. 
Folia Med. 2019;61(3):389–96.

 18. Kusumo RA. Case series: treatment outcome of late presentation of acute 
appendicitis. Int J Surg Case Rep. 2022;92:106881.

 19. Hsia RY, Mbembati NA, Macfarlane S, Kruk ME. Access to emergency and 
surgical care in sub‑Saharan Africa: the infrastructure gap. Health Policy 
Plan. 2012;27(3):234–44.

 20 Mbah N, Opara W, Agwu N. Waiting time among acute abdominal 
emergencies in a Nigerian teaching hospital: causes of delay and conse‑
quences. Niger J Surg Res. 2006. https:// doi. org/ 10. 4314/ njsr. v8i1. 54835.

 21 BeltránGuzmán I, Gil Cuesta J, Trelles M, Jaweed O, Cherestal S, van 
Loenhout JAF, et al. Delays in arrival and treatment in emergency depart‑
ments: women, children and non‑trauma consultations the most at risk 
in humanitarian settings. PLoS ONE. 2019;14(3):e0213362.

 22. Simbila AN, Kilindimo SS, Sawe HR, Kalezi ZE, Yussuf AO, Manji HK, et al. 
Predictors and outcome of time to presentation among critically ill paedi‑
atric patients at emergency department of Muhimbili National Hospital, 
Dar es Salaam, Tanzania. BMC Pediatr. 2022;22(1):441.

 23. Abdi S, Spann A, Borilovic J, de Witte L, Hawley M. Understanding the care 
and support needs of older people: a scoping review and categorisation 
using the WHO international classification of functioning, disability and 
health framework (ICF). BMC Geriatr. 2019;19(1):195.

 24. Spiers GF, Kunonga TP, Stow D, Hall A, Kingston A, Williams O, et al. Factors 
associated with unmet need for support to maintain independence in 
later life: a systematic review of quantitative and qualitative evidence. 
Age Ageing. 2022. https:// doi. org/ 10. 1093/ ageing/ afac2 28.

 25. Yip O, Dhaini S, Esser J, Siqeca F, Mendieta MJ, Huber E, et al. Health and 
social care of home‑dwelling frail older adults in Switzerland: a mixed 
methods study. BMC Geriatr. 2022;22(1):857.

 26. Karacsony S, Merl H, O’Brien J, Maxwell H, Andrews S, Greenwood M, et al. 
What are the clinical and social outcomes of integrated care for older 
people? A qualitative systematic review. Int J Integr Care. 2022;22(3):14.

 27. Ferguson B, Geralds J, Petrey J, Huecker M. Malpractice in emergency 
medicine—a review of risk and mitigation practices for the emergency 
medicine provider. J Emerg Med. 2018;55(5):659–65.

 28. Danish A. A retrospective case series study for acute abdomen in 
general surgery ward of Aliabad Teaching Hospital. Ann Med Surg. 
2021;73:103199.

 29. Ishikawa Y, Hifumi T, Urashima M. Influence of living alone or with a 
spouse only on the short‑term prognosis in patients after an acute 
ischemic stroke. Int J Environ Res Public Health. 2020;17(21):8223.

 30. Alkhotani AM, Almasoudi A, Alzahrani J, Alkhotani E, Kalkatawi M, 
Alkhotani A. Factors associated with delayed hospital presentation for 
patients with acute stroke in Makkah: a cross‑sectional study. Medicine. 
2022;101(34):e30075.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub‑
lished maps and institutional affiliations.

https://doi.org/10.4314/njsr.v8i1.54835
https://doi.org/10.1093/ageing/afac228

	Factors associated with delayed reporting for surgical care among patients with surgical acute abdomen attended at Muhimbili National Hospital: Tanzania
	Abstract 
	Background 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methodology
	Study area
	Data collection
	Statistical analysis

	Results
	Demographic characteristics
	Risk factors for late presentation of patients with acute surgical abdomen at MNH

	Discussion
	Conclusion
	Acknowledgements
	References


