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A B S T R A C T   

Background: In clinical settings all across the world, including Ethiopia, the irrational use of 
antibiotics to treat acute diarrhea is common. The main causes of resistance are antibiotic abuse, 
misuse, and underuse, and among infectious diseases, antibiotic overuse is pervasive in diarrheal 
infections around the world. As a result, the primary goal of this study was to evaluate antibiotic 
use patterns for the treatment of acute diarrheal diseases at Debre Tabor Comprehensive 
Specialized Hospital in North-West Ethiopia. 
Methodology: A retrospective cross-sectional study was conducted to assess the antibiotic utili-
zation pattern used to treat acute diarrheal illness, taken from the record cards of 243 patients 
who received treatment for acute diarrheal illness, employing structured questions from 
September 1 to September 30, 2022. The results are displayed using percentages and frequency 
distributions in tables along with figures. 
Results: A total of 243 patients were involved, 134 (55.1%) of whom were male and 134 (55.1%) 
were under the age of five. Out of the 103 cases of acute watery diarrhea, 83 received antibiotics 
that were given improperly. Additionally, 88 individuals had bloody diarrhea diagnoses, but 58 of 
them received the currently administered antibiotics. Amoxicillin and co-trimoxazole were the 
most frequently prescribed medications, with 193 (79.5%) of the 243 cases of patients receiving 
some form of antibiotic. 
Conclusion: The results of the study revealed that there is inappropriate antibiotic use in acute 
diarrheal disease at Debre Tabor Comprehensive Specialized Hospital, which might be the cause 
for the overall increase in antimicrobial resistance as well as the associated costs of treatment. 
The finding is helpful as evidence for prescribers’ inappropriate use of antibiotics for the treat-
ment of acute diarrheal sickness.   
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1. Introduction 

1.1. Background 

Acute diarrhea is defined as the passage of three or more watery stools per day that lasts up to two weeks. Water sources that have 
been contaminated, bacterial infections, malnourishment, poor personal hygiene, and poor living conditions all contribute to acute 
diarrhea in children under the age of five. Acute diarrhea is the second leading cause of death in children under the age of five, 
particularly in developing nations, even though the cause is easily preventable and treatable [1]. 

Antibiotics are the medications that are used and abused the most [2]. Reducing improper antibiotic use is regarded to be the most 
effective method for managing resistance. Overprescribing persists despite rising public knowledge of the harmful effects of antibiotic 
overuse, in part because of patient demand, professional time restraints, and ambiguous diagnoses [3]. 

Abuse of antibiotics is pervasive and frequently excessive and unreasonable in all countries. This is particularly problematic in 
developing countries where the prevalence of infectious diseases is high. Therefore, efficient methods should be developed to guar-
antee proper antimicrobial medication use [4]. Increased antibiotic use in hospitals is frequently associated with the development of 
resistance [5–7]. Antibiotic usage patterns have a major impact on the rates of resistance shown in multidrug-resistant nosocomial 
infections [5,8]. The rising resistance has increased the cost of treatment and increased morbidity and mortality in many individuals 
[6]. Inappropriate medication use frequently has negative outcomes, such as treatment failure, disease transmission, an increase in 
antibiotic resistance, and high healthcare costs [5]. 

Misuse of antibiotics is typical of infectious disorders that cause diarrhea all over the world. When symptoms of diarrhea are new 
and have not been present for more than 14 days, the condition is considered “acute.” A diarrheal disease called dysentery causes the 
passing of bloody stools. Enteric bacteria and parasites are more common than viruses in developing nations, and they usually reach 
their peak during the summer. Viruses typically cause acute diarrhea especially during the winter, in both industrialized and devel-
oping nations [9]. These infections exist in a mild and self-limiting fashion and major approaches for treatments are symptomatic 
treatment such as rehydration of dehydrated patients [10]. 

There is a high rate of antimicrobial resistance among community pathogens and an estimated 20%–50% of all antibiotic use is 
inappropriate [11]. As a result, there are more side effects, higher costs, and higher rates of antimicrobial resistance. Antibiotics are 
most frequently misused for viral and self-limiting illnesses in severe diarrhea. 70% to t of all diarrheal episodes are caused by viral 
infections, like the rotavirus [12]. Due to the self-limiting nature of the disease and the difficulty and delay in identifying the pathogen, 
routine use of antimicrobials is not advised [13] in the majority of instances of acute diarrhea. 

The joint statement by the World Health Organization (WHO) and United Nations International Children’s Emergency Fund 
(UNICEF) in 2004 recommended the use of low-osmolality ORS along with zinc for the treatment of acute diarrhea in children [14]. 
Antibiotics are recommended only for acute bloody diarrhea or dysentery. Unfortunately, reports from different parts of the world 
reported that misuse of antibiotics was common in the treatment of diarrhea [15]. 

Acute diarrhea is one of the main causes of morbidity in children under the age of five in Ethiopia. The most recent EDHS 2016 data 
also revealed a 12% nationwide prevalence of acute diarrhea [16] since antibiotics are the most often given medications, their overuse 
and abuse is a widespread issue. It has been observed that over half of a hospital’s overall drug budget in underdeveloped nations is 
spent on antibiotics. In recent years, there have been numerous reports of antimicrobial drug misuse, and it has been discovered that 
about half of all prescriptions for antibiotics were poorly chosen [17]. 

Understanding the extent and pattern of antimicrobial use for acute diarrhea in the community is important for defining a regional 
intervention program to promote the rational use of antimicrobials, limit the spread of AMR, and reduce the cost of therapy for acute 
diarrhea. As a result, this study was carried out at the Debre Tabor Comprehensive Specialized Hospital to collect data on the pattern of 
antibiotic use for the treatment of acute diarrheal diseases. 

2. Methods and materials 

2.1. Study area and design 

The study was conducted at Debre Tabor Comprehensive Specialized Hospital, which is found in the south Gondar zone, Amhara 
regional state. It is the only specialized hospital in South Gondar Zone, Amhara Region, and North West Ethiopia, and it is specifically 
found in Debre Tabor Town, which is the capital city of the South Gondar Zone. It is 100 km from Bahir Dar, the capital city of the 
Amhara regional state, and 666 km from Addis Ababa, which is the capital city of Ethiopia. A cross-sectional retrospective study was 
carried out on 243 medical cards of patients who were treated for acute diarrheal disease from September 2021 to August 2022. 

2.2. Populations 

2.2.1. Source and study populations 
Selected Patients’ charts who were diagnosed and treated for acute diarrheal disease at Debre Tabor Comprehensive Specialized 

Hospital during the study period were the study populations, and all patient records at Debre Tabor Comprehensive Specialized 
Hospital were the source populations. 
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2.2.2. Inclusion and exclusion 
All patients who are diagnosed with and recorded as having acute diarrheal disease at Debre Tabor Comprehensive Specialized 

Hospital were included in the study, and patient charts that are not readable, illegible, or do not contain clear information were 
excluded from the study. 

2.3. Sample size determination and sampling procedures 

2.3.1. Sample size determination 
The sample size was calculated using a single population proportion formula.  

n = z2p (1 − p)∕d2                                                                                                                                                                          

where n = sample size, Z α/2 = critical value = 1.96, P = estimated performance of population (50%), and d = marginal error = 0.05.  

Then, n = (1.962) × (0.5) (0.5)/(0.05)2 = 384                                                                                                                                      

When N < 10,000 sample sizes are adjusted by:  

nf = n ÷ (1 + (n ÷ N)) = nf = 384 ÷ (1 + (384 ÷ 521)) = 221                                                                                                           

where nf = adjusted sample size, n = the calculated sample size, and N = total patient cards with a diagnosis of acute diarrhea within 
one year. 

The final sample size was 221. By Adding a 10% nonresponse rate, the total number of samples selected was 243. 

2.3.2. Sampling technique and procedures 
A systematic random sampling technique was followed for study subject identification. Every patient card number diagnosed with 

acute diarrhea documented in outpatient department (OPD) registered book was counted and recorded first, and then every kth (k = 2) 
card was selected. The first patient chart was selected using the lottery method from the first up to the second patient chart starting 
from the time order of the records. 

2.4. Data collection tools and procedures 

Data were collected using a structured questionnaire, which was prepared from different published literature [18–21] and was 
initially written in English, then translated into Amharic, and again retranslated back to English to check for any inconsistencies or 
distortions in the meaning of terms and concepts. Five well-trained pharmacy students using the patient chart, laboratory results, and 
prescriptions on the chart and the prescriber profile collected the data on the evaluation of antibiotic utilization patterns in the 
treatment of acute diarrheal diseases retrospectively. The data was recorded in a structured questionnaire. 

2.5. Data quality control 

The collected data were daily checked for completeness, accuracy, clarity, and consistency by the principal investigator before 
being entered into SPSS. The pre-test was done to check the feasibility of the study by using SPSS. The findings were presented using 
frequency distributions and percentages. 

2.6. Statistical analysis 

The collected data were first checked for completeness, edited, cleared, and entered using SPSS version 25.0. Data analysis was 
done using the same software, SPSS. Finally, the data were presented in frequency and percentage in tables and figures. 

2.7. Operational definition 

Antibiotics: A substance that destroys or inhibits the growth of other microorganisms, usually bacteria, and is used in the treat-
ment of infections. That includes penicillin, cephalosporin, and so on, including metronidazole [3,4]. 

Acute diarrhea: The evacuation of loose stools at least three times a day when symptoms are new and have been present for usually 
less than seven days but not more than 14 days [1,9]. 

Chronic diarrhea: Implies an increased frequency of passing looser stools for more than a month [1]. 
Invasive bacterial diarrhea: Diarrhea caused by bacteria that directly damage gastrointestinal tissue, often characterized by 

fever, dysentery, and fecal leucocytes [1]. 
Inappropriate antibiotic use: The inappropriate use of antimicrobials was defined as prescribing antimicrobials for watery, non- 

bloody diarrhea or not prescribing antimicrobials for an invasive bacterial-type or bloody diarrhea [5,9]. 
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3. Results 

3.1. Socio-demographic characteristics of the respondents 

There were 521 patient records diagnosed with acute diarrheal diseases within one year (from September 2021 to August 2022). A 
total of 243 patients’ records were selected and studied from September 1 to September 30, 2022. Among the 243 patients, 134 
(55.1%) were males and 109 (44.9%) were females. Under five years old, children were around 55.1% and elders were 6.6%, as shown 
in Table 1. 

3.2. Clinical characteristics 

More than half of the patients claimed to have experienced diarrheal symptoms such as fever 100 (41.2%), vomiting 56 (23.0%), 
and coughing 24 (9.9%) as shown in Fig. 1. Concerning the degree of dehydration, 212 (87.2%) patients had mild to moderate 
dehydration. Only 31 (12.8%) had severe dehydration, which required intravenous fluid therapy (IV). The diagnosis was dysentery 
diarrhea in 124 (51.0%) cases, while 119 (49.0%) cases were non-dysentery diarrhea. 

A review of the history of the cases shows that out of 243 patients’ cases diagnosed with acute diarrhea, 118 (48.56%) had 
experienced the illness for 2–3 days, while a small number of the patients (0.82%) had experienced the illness for 8–14 days, as 
illustrated in Fig. 2. 

3.3. Stool characteristics 

Regarding stool characteristics, all of the patients had a stool examination ordered. Around 119 (49.0%) of the patients had non- 
bloody diarrhea (watery and mucoid), whereas 124 (51.0%) of the cases were with an invasive bacterial infection type, as seen in 
Fig. 3. 

3.4. Treatment patterns of acute diarrheal diseases 

The number of antibiotics administered to single individuals ranged from zero to two, based on the patient’s records. As shown in 
Fig. 4, 50 (20.6%) of the cases during the diarrhea episode received no antibiotic medication, while 193 (79.4%) of the cases received 
at least one antibiotic medication. 

As seen in Table 2, the patients are given six different types of antimicrobials. Amoxicillin was the most commonly prescribed drug, 
accounting for 18.5% of all prescriptions, followed by Cotrimoxazole (17.7%), Ciprofloxacin, and metronidazole, which account for 
the same amount (8.6%), and among combined prescriptions of amoxicillin and Cotrimoxazole, which accounts for 9.5% of all 
prescriptions. 

Of the total, 123 had diarrhea that was watery in type, 113 had improperly administered antibiotics, and 52 of these were children 
under the age of five. In addition, 24 patients had mucoid diarrhea, and five of them received antibiotic treatment, whereas 96 patients 
had a bloody form of diarrhea, and thirty of them did not receive antibiotic treatment, as indicated in Table 3. 

3.5. Adherence to standard treatment guidelines 

According to treatment guidelines, 162 (66.7%) cases were inappropriately managed, while 81 (33.3%) cases were appropriately 
treated (see Table 4). Forty-nine cases of bloody diarrhea were not treated with antibiotics. 

3.6. Prescriber profile on acute diarrhea 

Physicians were evaluated for their treatment of acute diarrheal patients. An intern prescriber had written prescriptions for about 
127 of the 243 patient records. The proportion of proper antibiotic usage among general practitioners (the prescribing profession) was 
slightly greater than that of the internship, as shown in Table 5. 

Table 1 
Socio-demographic characteristics of acute diarrhea patients at Debre Tabor Comprehensive Specialized Hospital, Debre Tabor 
town, from September 2021 to August 2022.   

Number Percent (%) 

Sex of the patient Male 134 55.1  
Female 109 44.9 

Age of the patient ≤5 years 134 55.1  
6–12 years 32 13.2  
13–65 years 61 25.1  
>65 years 16 6.6 

Total  243 100.0  
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Fig. 1. Number of associated symptoms with diarrhea at Debre Tabor Comprehensive Specialized Hospital, Debre Tabor town, from September 
2021 to August 2022. 

Fig. 2. Duration of diarrhea from onset to treatment for patients diagnosed with acute diarrhea at Debre Tabor Comprehensive Specialized Hospital, 
Debre Tabor town from September 2021 to August 2022. 

Fig. 3. Stool characteristics for acute diarrhea patients at Debre Tabor Comprehensive Specialized Hospital, Debre Tabor town from September 
2021 to August 2022. 

Fig. 4. Number of antibiotics prescribed for each diarrheal patient in Debre Tabor Comprehensive Specialized Hospital, Debre Tabor town from 
September 2021 to August 2022. 
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4. Discussion 

This study looked at how frequently antibiotics were used overall at Debre Tabor Comprehensive Specialized Hospital to treat acute 
diarrheal illnesses. It was found that there was evidence of unreasonable antibiotic use in both child and adult patients. Both the World 
Health Organization’s guidelines and Ethiopia’s Standard Treatment Guideline advise against using antibiotics regularly. This is 

Table 2 
Antibiotics were prescribed for acute diarrhea patients at Debre Tabor Comprehensive Specialized Hospital, 
Debre Tabor town from September 2021 to August 2022.  

Antibiotics prescribed for the patients Number Percent (%) 

Yes 193 79.4 
No 50 20.6 
Types of antibiotics prescribed   
Amoxicillin 45 18.5 
Ciprofloxacin 21 8.6 
Cotrimoxazole 43 17.7 
Metronidazole 21 8.6 
Cephalexin 7 2.9 
Ceftriaxone 1 0.4 
Amoxicillin + Ciprofloxacin 13 5.4 
Amoxicillin + Cotrimoxazole 23 9.5 
Cotrimoxazole + Metronidazole 4 1.6 
Amoxicillin + Metronidazole 15 6.2 
Total 193 100  

Table 3 
Antibiotics usage by age groups and stool characteristics for acute diarrheal patients at Debre Tabor Comprehensive Specialized Hospital, Debre Tabor 
town from September 2021 to August 2022.  

Age groups Stool Type and Antibiotics Prescription Pattern  

Watery diarrhea Antibiotics 
Prescribed 

Mucoid diarrhea Antibiotics 
Prescribed 

Bloody Diarrhea Antibiotics 
Prescribed 

Total Antibiotics 
Prescribed 

Yes No Yes No Yes No Yes No 

≤ 5 years 40 35 5 21 1 20 41 35 6 71 31 
6–12 years 27 21 6 14 2 12 25 10 15 33 33 
13–65 years 24 17 4 10 0 10 12 8 4 25 18 
>65 years 22 10 5 7 0 7 10 5 5 15 17 
Total 103 83 20 52 3 49 88 58 30 144 99  

Table 4 
Antibiotic usage in 243 cases of acute diarrheal diseases at Debre Tabor Comprehensive Specialized Hospital, Debre Tabor 
town from September 2021 to August 2022.  

Antimicrobial usage Number Percent (%) 

Appropriate 81 33.3% 
Given antimicrobial for bloody diarrhea 61 75.3% 
Not given antimicrobial for non-bloody diarrhea 10 12.3% 
Inappropriate 162 66.7% 
Not given antimicrobial for bloody diarrhea 79 48.8% 
Given antimicrobial for non-bloody diarrhea 83 51.2%  

Table 5 
Antibiotic usage in 243 cases of acute diarrheal diseases with health professionals prescribed at Debre Tabor Comprehensive Specialized Hospital, 
Debre Tabor town from September 2021 to August 2022.  

Profession of prescriber Profession of prescriber Antibiotic usage 

Number percent Appropriate Inappropriate 

Number Percent number Percent (%) 

Physician (General Practitioners) 116 47.7% 85 73.3% 31 26.7% 
Internship 127 52.3% 87 68.5% 40 31.5% 
Total 243 100% 172  71   
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because acute diarrhea is often brought on by viruses rather than bacteria. An assessment of their medical histories revealed that the 
majority of the patients, on average, were unwell for two to three days. Since most illnesses are viral in origin, taking antibiotics won’t 
speed up the disease’s progression. However, some of the patients may have taken antibiotics for acute diarrhea when they weren’t 
essential due to the most frequent concomitant symptoms—fever, vomiting, and stomach cramps [10]. 

The study found that 66.7% of those with severe diarrhea received inappropriate antibiotics, which is greater than the rates found 
in studies from Thailand, China, and Ujjain, India, where the comparable values were 45.1%, 60.8%, and 71%, respectively [18,22, 
23]. This difference might be that medical staff in Thailand, China, and India may possess greater knowledge of and adherence to 
accepted treatment protocols than those at Debre Tabor Comprehensive Specialized Hospital because these countries’ healthcare 
environments are frequently superior to those in Ethiopia. 

In this study, 103 patients (42.4%) got ineffective antibiotic therapy, even though 83 (80.6%) of the patients had watery diarrhea, a 
self-limited form of diarrhea that does not require antibiotic therapy. Inappropriate antibiotic use can lead to resistance, the harmful 
eradication of healthy flora, protracted disease (like a Salmonella superinfection), protracted carrier status (like delayed Salmonella 
excretion), the induction of Shiga toxins (from, for example, Shiga toxin-producing E. coli), and an elevated risk of infection costs [24]. 
This number is lower than that of a study carried out at Chefa-Robit Health Center in Kemissie, North East Amhara, Ethiopia, which 
found that almost 132 (77% of them) received improper antibiotic treatment, even though 172 (75% of them) had watery diarrhea, a 
self-limited form of diarrhea that does not require antibiotic therapy [19]. The discrepancy may be due to varying sample sizes, study 
settings, prescribers’ differences, and conditions of population involvement. 

On the other hand, 140 (57.6%) of the cases had clinical signs of invasive bacterial type (mucoid and bloody) that necessitated the 
use of antibiotics; around 61 (75.3%) of them were treated with antibiotics, which was found to be greater than a study carried out in 
Chefa-Robit Health Center, Kemissie, North East Amhara, Ethiopia, and in Bishoftu general hospital, Ethiopia, where only 25% and 
28%, respectively, of the antibiotics were appropriately prescribed [19,20]. 

The results of the study showed that children under the age of five were most commonly affected by acute diarrheal sickness 
(approximately 42% of this age group) and that this age group also received the majority of antibiotic recommendations (about 
69.6%). The study’s findings were nearly identical to those of another study carried out in Ethiopia’s Chefa-Robit Health Center, 
Kemissie, where only 52% of children under the age of five were commonly affected by acute diarrhea, and 76% of the antibiotics were 
prescribed [19]. This outcome is higher in studies carried out in Puducherry, India, and Delhi, India where 22% and 64% of patients, 
respectively, received antibiotic prescriptions [21,25]. Given that community in India are comparatively more developed than 
communities in Ethiopia, particularly in Debre Tabor and the surrounding area, this may be because health professionals in the 
comprehensive specialized hospital in Debre Tabor may be more compelled by the expectations of the children’s parents than parents 
in the other countries mentioned. 

Antibiotics are still administered carelessly in these age groups, however, and careful attention must be paid to their administration 
[26]. Despite evidence and advice that zinc supplements and oral rehydration salts are crucial for treating, lessening the severity of, 
and preventing acute diarrheal disease in children, particularly in developing countries, they are not always administered. 

In this study, cotrimoxazole (17.7%) and amoxicillin (18.5%) were the two most commonly given medications for the management 
of acute diarrheal illness. However, research conducted in New Delhi, India, revealed that norfloxacin was more frequently prescribed 
[27]. A comparable study conducted in Thailand [28] found that Cotrimoxazole was the most often prescribed drug (51%), followed by 
Norfloxacin (11%), and Nalidixic Acid (0.5%). These differences could be explained by the fact that different countries have different 
access to drugs, treatment protocols, and techniques for selecting medications. 

The study, therefore, discovered a high proportion of inappropriate antibiotic use, which may be attributed to an increase in 
antimicrobial resistance and its associated costs on a national and international level. The types of antibiotics used in the treatment of 
acute diarrheal illness were also discovered, as were the prescribing habits of physicians and the incidence of antibiotic use. 

5. Limitations of the study 

The limitation of the study is that some patients’ cards were not fully documented for all information, and no stool culture was done 
to distinguish between different bacterial specimens. Additionally, because the study was conducted at a single institution, it can be 
difficult to determine the generalizability of research results. 

6. Conclusion 

The study’s findings showed that Debre Tabor Comprehensive Specialized Hospital continues to utilize antibiotics in the treatment 
of acute diarrheal sickness inappropriately. Amoxicillin, co-trimoxazole, and ciprofloxacin were the most frequently recommended 
antibiotics. The majority of incorrect antibiotic prescriptions were made for children under the age of five, who were the age group 
most commonly impacted by acute diarrheal illness. The finding is helpful as evidence for prescribers’ inappropriate use of antibiotics 
for the treatment of acute diarrheal sickness. Thus, inappropriate use of antibiotics may cause antimicrobial resistance. 
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