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Abstract 
Background: The irrational use of medicines remains a key health problem in 
many developing countries. The overuse of antibiotics is a key driver of anti-
microbial resistance (AMR). This study surveyed antibiotic use and adherence 
to the World Health Organization (WHO) prescribing indicators at the Re-
quest Muntanga Hospital in the Kalomo District of Southern Province, Zam-
bia. Materials and Methods: This cross-sectional study was conducted from 
July 2023 to September 2023 at Request Muntanga Hospital in Zambia and 
reviewed 600 medical record prescriptions which were issued from July 1, 
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2022 to June 30, 2023 using the WHO prescribing indicators. The collected 
data were analyzed using Statistical Package for Social Sciences version 23.0. 
Results: From the 600 prescriptions sampled, 1246 medicines were prescribed, 
with antibiotics making up 86.7% of the encounters. Additionally, the average 
number of drugs prescribed per encounter was 2.1 and the prevalence of 
polypharmacy was 61.3%. Further, 17.8% of medicines were prescribed as in-
jectables. Furthermore, 76.7% of the drugs were prescribed from the Zambia 
Essential Medicines List and 38.9% by generic names. Conclusions: This study 
found a high use of antibiotics and deviations from the WHO/International 
Network of Rational Use of Drugs (INRUD) core prescribing indicators at the 
Request Muntanga Hospital indicating non-adherence to the prescribing in-
dicators. There is a need to promote adherence to the WHO/INRUD core pre-
scribing indicators to promote the rational use of antibiotics and prevent the 
emergence and spread of AMR.  
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1. Introduction 

The use of medicines in healthcare facilities is essential for treating various dis-
eases [1] [2]. However, evidence has shown that medicines have been used irra-
tionally in managing diseases [3] [4]. Irrational use of medicines occurs with 
polypharmacy, with the use of wrong or ineffective medicines, or with underuse 
or incorrect use of effective drugs [5]. These actions can adversely impact the qual-
ity of medical therapy and cost, and they may also cause adverse drug reactions or 
negative psychosocial impacts [6]. Alongside this, irrational use of medicines can 
give rise to many problems, including increased mortality, morbidity, poor treat-
ment outcomes and wastage of healthcare resources [3]. 

The impact of irrational use of medicines is a global public health problem that 
may influence the resistance of pathogens to antimicrobials, the risk of hospitali-
zation, increased costs, adverse effects, and waste of resources [7]-[10]. The World 
Health Organization (WHO) reported that approximately 50% of all medicines 
are prescribed irrationally [11] [12]. Hence, to promote the rational use of medi-
cines in healthcare facilities, the WHO in collaboration with the International 
Network of Rational Use of Drugs (INRUD) developed core drug prescribing and 
use indicators [13]-[15]. The WHO and stakeholders concluded that to promote 
rational use of medicines, patients should receive medications appropriate to their 
clinical needs, in doses that meet their requirements, for an adequate period, and 
at the lowest cost to them and their community [16]. 

The WHO’s core drug use indicators include prescribing indicators, patient 
care indicators and health facility indicators [13] [17]. Drug use indicators are a 

Received: December 4, 2024 
Accepted: January 3, 2025 
Published: January 6, 2025 
 
Copyright © 2025 by author(s) and  
Scientific Research Publishing Inc. 
This work is licensed under the Creative 
Commons Attribution International  
License (CC BY 4.0). 
http://creativecommons.org/licenses/by/4.0/  

  
Open Access

https://doi.org/10.4236/pp.2025.161001
http://creativecommons.org/licenses/by/4.0/


S. Mudenda et al. 
 

 

DOI: 10.4236/pp.2025.161001 3 Pharmacology & Pharmacy 
 

set of standardized indices used to measure drug use in hospitals [18]. Medicine 
use indicators provide a measure of the optimal use of medicines and can help in 
correcting deviations based on the expected standards [19]. The WHO defines 
rational use of medicines as giving the right medicine, for the right patient, at the 
right dose, for the right duration and at the right (lowest) cost to them and their 
community [20]. Different studies have shown that most medicines are inappro-
priately prescribed or dispensed [12] [20]-[22]. Moreover, the association between 
increased misuse of antibiotics and the emergence and spread of resistant micro-
organisms has been confirmed by many studies [23]-[25]. 

Prescribing indicators measure the performance of healthcare providers in sev-
eral key dimensions related to the appropriate use of medicines [14] [26]-[28]. 
The indicators are based on the practices observed in a sample of clinical encoun-
ters taking place in hospitals for the treatment of acute and chronic illness [29]. 
These include the average number of drugs per encounter which measures the 
degree of polypharmacy; the percentage of drugs prescribed by generic name 
which measures the tendency to prescribe by generic name; the percentage of en-
counters with an antibiotic prescribed and an injection prescribed which 
measures the overall use of two important but commonly overused and costly 
forms of drug therapy; and the percentage of drugs prescribed from the Essential 
Medicines List (EML) [30] [31]. 

Rational medicine use (RMU) is essential to optimize the quality of healthcare 
delivery and resource utilization [32]-[34]. Consequently, studies have shown that 
prescribing indicators for the African region deviate significantly from the WHO 
recommendations [13] [21] [22] [35]-[39]. Notably, the deviations from the WHO 
recommended indicators in low- and middle-income countries (LMICs) could be 
because of an increased burden of infectious diseases, shortages of medicines, and 
understaffing of competent healthcare professionals [5] [13] [39]-[42]. Conse-
quently, a shortage of medicines in healthcare facilities causes prescribers to usu-
ally prescribe irrationally [43] [44]. 

The overuse and misuse of antibiotics contribute to the emergence of antimi-
crobial resistance (AMR) which tends to be a global public health threat [45]-[47]. 
The high prescribing of antibiotics has been reported in other studies [3] [48]-
[50]. This is of great concern because most prescribed antibiotics tend to be inap-
propriate, especially in LMICs [21] [22] [51] [52]. Therefore, there is a strong need 
for strategies to be instigated to address this problem and reduce the emergence 
and spread of AMR [53] [54]. The development and implementation of antimi-
crobial stewardship (AMS) programs in hospitals are very essential to address the 
problem of AMR Furthermore, to curb AMR, countries must develop and imple-
ment their National Action Plans (NAPs), as guided by the Global Action Plan 
(GAP) on AMR [55]-[58]. Alongside this, hospitals must adhere to the set pre-
scribing guidelines and antibiotic use following the WHO Access, Watch, and 
Reserve (AWaRe) classification of antibiotics [59]-[64]. The AWaRe framework 
promotes the rational use of antibiotics in healthcare facilities to prevent the 
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emergence and spread of AMR [60] [63]-[65]. 
In Zambia, despite the Zambian National Drug Policy's emphasis on promoting 

good practices, there exists a notable gap in information regarding Rational Med-
icine Use (RMU). Additionally, this is evidenced by several studies that high-
lighted instances of inappropriate prescribing practices [21] [22] [25] [35] [36] 
[44] [66] [67]. Consequently, there is still a paucity of information on the pre-
scribing of medicines using the WHO/INRUD prescribing indicators in hospitals 
in Zambia. Therefore, this study evaluated the prevalence of antibiotic use and 
adherence to the WHO prescribing indicators at the Request Muntanga Hospital 
in the Kalomo district of Southern Province, Zambia. 

2. Materials and Methods 
2.1. Study Design, Period, Site, and Population 

This was a cross-sectional study that was conducted in July 2023 by reviewing 
medical prescriptions for the period from July 1, 2022, to June 30, 2023. The study 
was carried out at the Request Muntanga Hospital in Kalomo District, Southern 
Province, Zambia. Kalomo District had a total human population of approxi-
mately 274,640 of which 134,317 were males and 140,323 were females [68]. Re-
quest Muntanga First Level Hospital is the largest and only first-level hospital in 
Kalomo district providing medical services to the people of this area. With no re-
ports of studies conducted in Kalomo district on the adherence to WHO/INRUD 
core prescribing indicators at a hospital, we chose to enroll this hospital in our study 
and utilize the findings to instigate strategies to promote rational prescribing and 
the use of medicines. 

2.2. Sampling Technique and Sample Size Determination 

This study reviewed a total of 600 prescriptions following the WHO recommen-
dation [14]. This recommendation was also adopted and utilised in previous stud-
ies [69] [70]. Overall, 30,000 prescriptions were obtained for the period 1st July 
2022 to 30th June 2023 at Request Muntanga Hospital. To obtain the required in-
terval of sampling, the total number of prescriptions obtained (30,000) was di-
vided by the recommended sample size of 600 which gave an interval of 50. There-
fore, we used systematic random sampling at an interval of 50 to select the re-
quired prescriptions that met the inclusion criteria. 

2.3. Data Collection Tool 

A validated WHO prescribing indicator form was used to review medical pre-
scriptions [14] [15]. Data collection was carried out in July 2023 at the Request 
Muntanga Hospital with prescribing encounter records from 1st July 2022 to 30th 
June 2023. Further, we used the Zambia Standard Treatment Guidelines to check 
whether the medicines were prescribed using their generic names [71]. Further-
more, we used the Zambian Essential Medicines List (ZEML) to check whether 
the prescribed medicines were from the EML [72]. 
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2.4. Data Analysis 

The collected data from the medical prescriptions was entered into a Microsoft Excel 
Spreadsheet and analysed using IBM SPSS version 23.0. We used descriptive statistics 
to summarize the sociodemographics of patient information and prescribing patterns 
of medicines. To evaluate the prescribing patterns of medicines, the WHO/INRUD 
core prescribing indicators were used including the average number of medicines pre-
scribed per encounter (reference range 1.6 - 1.8), the percentage of encounters in 
which antibiotics were prescribed (reference range 20.0% - 26.8%), the percentage of 
encounters in which injections were prescribed (reference range 20.0% - 26.8%), the 
percentage of medicines prescribed in generic names (reference value 100%), and the 
percentage of medicines prescribed from the ZEML (reference value 100%). 

2.5. Ethical Approval 

Ethical approval was sought from the University of Zambia Health Sciences Re-
search Ethics Committee (UNZAHSREC), protocol ID: 202301270005. Permis-
sion to conduct a research study was obtained from the Senior Medical Superin-
tendent at Request Muntanga Hospital. This study did not involve human sub-
jects. Hence, there was no harm to people as only the essential drug list or institu-
tional formulary and prescriptions were used. Confidentiality was maintained 
throughout the study. The collected data did not indicate patient names but they 
were assigned numbers and initials only. 

3. Results 
3.1. Sociodemographic Characteristics of Sampled Medical 

Prescriptions at Request Muntanga Hospital, July 1, 2022-
June 30, 2023 

This study reviewed a total of 600 prescriptions. The majority of patient prescrip-
tions came from females (54%) and most patients were aged between 21 - 35 years 
(Table 1). 

3.2. Number of Drugs per Prescribing Encounters (Degree of 
Polypharmacy) at Request Muntanga Hospital, July 1, 2022-
June 30, 2023 

This study found that 38.7% of encounters had one drug. Further, 29% of encoun-
ters had two drugs and 19.5% had three drugs. Furthermore, 12.8% of encounters 
had four or more drugs (Figure 1). Consequently, these findings indicated that 
61.3% of the encounters were polypharmacy. 

3.3. Total Number of Antibiotics per Prescribing Encounter 

This study found that 50.3% of the encounters had one antibiotic while 34% did 
not have any antibiotic. Further, 10.7% of the encounters had two antibiotics and 
5% had three antibiotics (Figure 2). As a result, polypharmacy with antibiotics 
was found to be 15.7%. 
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Table 1. Sociodemographic characteristics of participants. 

Characteristics Frequency (N = 600) Percentage (%) 

Gender   

Female 324 54 

Male 276 46 

Age category   

0 - 1 year 32 5.3 

2 - 12 years 77 12.8 

13 - 20 years 112 18.7 

21 - 35 years 184 30.7 

36 - 55 years 129 21.5 

Above 55 years 65 10.8 

 

 
Figure 1. Number of drugs per prescribing encounter (Degree of polypharmacy) in South-
ern province selected hospital, Request Muntanga Hospital, July 1, 2022-June 30, 2023. 

 

 
Figure 2. Total number of antibiotics per prescribing encounter. 
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3.4. Summary of Results at the Request Muntanga Hospital in 
Southern Province, July 1, 2022-Jun 30, 2023 

In Summary, a total of 1246 medicines were prescribed at Request Muntanga Hos-
pital between July 1, 2022 and June 30, 2023. The average number of medicines 
prescribed per prescription was 2.1. In 520 encounters, 86.7% of the prescriptions 
included antibiotics. One hundred and seven prescriptions contained injections 
totaling 17.8%. Additionally, 485 (38.9%) medicines were prescribed by generic 
name. Finally, 76.7% of medicines prescribed were from the ZEML (Table 2). 

 
Table 2. Summary of results obtained at the Request Muntanga Hospital, July 1, 2022-June 
30, 2023. 

Prescribing indicators assessed 
Total drugs/ 
encounter 

Average % 
WHO Standard 

Value 

1. Average number of medicines prescribed 1246 2.1 (1.6 - 1.8) 

2. Percentage of encounters with antibiotics 520 86.7% (20% - 26.8%) 

3. Percentage of encounters with injections 485 17.8% (13.4% - 24.1%) 

4. Percentage of medicines prescribed by 
generic names 

107 38.9% 100% 

5. Percentage of medicines prescribed from 
the ZEML 

956 76.7% 100% 

4. Discussion 

This study surveyed antibiotic use and the WHO/INRUD prescribing indicators 
of medicines at the Request Muntanga Hospital in Kalomo District of Southern 
Province, Zambia. As far as our understanding extends, this study represents the 
inaugural examination of the WHO/INRUD prescribing indicators for medicines 
and the frequency of antibiotic utilization within Kalomo District of Southern 
Province, Zambia. 

Our study found that most patients, 61.3% were prescribed more than one med-
icine, indicating the high practice of polypharmacy. Our findings are similar to 
those reported in Ethiopia where most patients received more than one medicine 
[73]. Our findings are also in line with those reported in a study that was con-
ducted in Korea where 46.6% of the participants in a cohort study had experienced 
polypharmacy [8]. This could be attributed to the burden of disease, non-adher-
ence to treatment guidelines, a lack of prescriber financial incentives, inadequate 
or no continuous professional development (CPD) training for prescribers, and 
incompetence among prescribers, especially in LMICs. Consequently, polyphar-
macy must be practised carefully as it has the potential to cause adverse effects, 
risk for hospitalization, and may even lead to death [8] [74]-[77]. 

The current study found that the average number of drugs per encounter was 
2.1. This average number deviates from the standard provided by the WHO, ac-
cording to which, the average number of drugs per encounter should be between 
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1.6 and 1.8 [14] [15]. Another recent study conducted in Zambia found the aver-
age number of medicines prescribed per patient encounter to be 2.5 [35]. Our 
study findings are consistent with results reported from previous studies where 
there was a high average number of medicines prescribed per encounter including 
3.7 in Tanzania [78], 3.6 in Nigeria [79], 3.48 in India [80], 3.2 in Uganda [27], 2.8 
in Pakistan [81], 2.5 in Egypt [32], and 2.3 in Ethiopia [18]. The average number 
of medicines prescribed in our study and similar studies is higher than the one 
recommended by the WHO. This shows that most patients were on polypharmacy 
which has implications including adverse drug effects on the patient. A study in 
Pakistan reported a low (1.4) average number of medicines prescribed per en-
counter indicating a low prescribing of medicines in this patient population [24]. 
Our study findings and many similar studies demonstrated an increased use of 
medicines in disease management. 

The present study found that the prevalence of antibiotic use per encounter was 
86.7%. The antibiotic use per encounter found in our study exceeds the recom-
mended range of 20.0% to 26.8% recommended by the WHO [14] [15] [82]. Our 
study findings are slightly similar to those reported in other studies, including 
79% in Eritrea [83], 81.5% and 82.3% in Pakistan [24] [84], 82.5% in Ethiopia [39], 
and 88% in Tanzania [78]. Conversely, our findings contrast those reported in 
Ethiopia where encounter with antibiotics was 69.6% [85], 66.22% in Uganda [27], 
66% in India [86], 54.5% in Eritrea [87], 44.7% in Nepal [82], and 41.1% in Tan-
zania [78]. The overuse and misuse of antibiotics in hospitals is a driver of AMR 
[88]-[92]. The findings from our study and similar studies indicate the need to 
instigate and strengthen AMS programs in hospitals to promote the appropriate 
use of antibiotics [93]-[98]. 

In the current study, 17.8% of encounters were injectable medicines, which was 
in line with the WHO recommendations of 13.4% - 24.1% of the prescriptions to 
contain injectable medicines [14] [15] [17]. A study in Ethiopia found that 6.3% 
of the encounters were injectable medicines, which was lower than the WHO rec-
ommendations [85]. Eritrea also reported a low use of injectable medicines, at 
6.6% [87]. However, our findings were lower than those reported in Ethiopia 
where an encounter with injectable medicines was 38.1%, indicating non-adher-
ence to the WHO prescribing indicators [99]. A study that was conducted in 
Uganda reported that 25.22% of injectable medicines were prescribed, indicating 
a higher number of injections than the recommended standard by the WHO [27]. 
The high use of injectable medicines reported in other studies may have implica-
tions including a reduction in the quality of medical care, concerns about patient 
safety, increased potential to cause adverse effects, and wastage of resources [100]. 

Our study found that doctors prescribed 38.9% of the medicines under their 
generic names. This finding deviated from the WHO core prescribing indicators 
that stated that all medicines (100%) must be prescribed by their generic names 
[14] [15]. An earlier study conducted in Zambia found that 56.1% of the medicines 
were prescribed by their generic names [44]. Additionally, a recent study in 
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Zambia found that 96.5% of medicines were identified by their generic names 
[35]. The rate of prescribing medicines by generic names in our study was lower 
than the 97% reported in Eritrea [101], 96% and 97.6% in Ethiopia [85] [102], 62% 
and 90.48% in Uganda [27] [103]. 

The current study discovered that 76.7% of drugs came from the ZEML Our 
findings fall short of the ideal WHO-recommended value of 100% [14] [15]. The 
rate of prescribing antibiotics from the National EML found in our study is similar 
to what has been reported elsewhere [103]. On the other hand, the rate of pre-
scribing medicines from the National EML found in our study was lower than the 
98% that was reported in a recent study in Zambia [35], 100% in Eritrea [101], 
96.6% and 100% reported in Ethiopia [99] [102], and 96.23% in Uganda [27]. The 
deviations from the recommended treatment guidelines may promote irrational 
medicine use and contribute to the emergence and spread of AMR [7] [104] [105]. 

Our findings showed that the prescribers at Request Muntanga First Level Hos-
pital in the Southern Province of Zambia did not adhere to any of the WHO core 
prescribing indicators. Consequently, our findings necessitate the instigation and 
implementation of strategies to promote adherence to prescribing guidelines at 
the hospital, particularly as reported by other researchers [36] [37] [58] [60] [106]. 
We believe educational and training interventions through AMS programs in hos-
pitals can improve the prescribing habits of medicines and adherence to treatment 
guidelines to reduce the emergence and spread of antimicrobial-resistant infec-
tions [53] [54] [58] [107]-[112]. 

We are aware that our study had some limitations. The study was conducted at 
one hospital in the Southern Province of Zambia, hence, this affects the generali-
sation of the findings across all hospitals in Southern Province and Zambia at 
large. However, our findings can be used to instigate interventional strategies to 
promote rational prescribing and use of antibiotics. 

5. Conclusion 

This study found that there was low adherence to the WHO core prescribing in-
dicators among prescribers at Request Muntanga First Level Hospital in the 
Southern Province of Zambia. The high usage of antibiotics is a serious public 
health issue and requires a multisectoral approach to address. To avoid the nega-
tive effects of prescribing antibiotics inappropriately, long-term interventional 
techniques are required. The amount of the prescribed injectables falls within the 
normal range. However, due to a large divergence from the WHO-recommended 
standards, this study indicated that polypharmacy, brand name use, and prescrip-
tion medications from the Essential Medicines List were significant problems. 
There is a need to provide educational interventions to prescribers on the need to 
adhere to the WHO prescribing indicators and other recommended guidelines 
when prescribing medicines. Therefore, the Antimicrobial Resistance Coordinat-
ing Committee (AMRCC) must instigate AMS and surveillance programs to op-
timize the use of antimicrobials at the surveyed facility and in similar facilities 
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across the country. 

Acknowledgements 

We are grateful to the Hospital Management at the Request Muntanga First Level 
Hospital in the Southern Province of Zambia for allowing us to collect data at the 
facility. 

Funding 

This study was supported by internal funding by the authors and is a part of our 
routine studies in the surveillance of antimicrobial use, resistance, and steward-
ship. 

Conflicts of Interest 

The authors declare no conflicts of interest regarding the publication of this paper. 

References 
[1] Kar, S., Pradhan, H. and Mohanta, G. (2010) Concept of Essential Medicines and 

Rational Use in Public Health. Indian Journal of Community Medicine, 35, 10-13.  
https://doi.org/10.4103/0970-0218.62546 

[2] Bunker, J.P. (2001) The Role of Medical Care in Contributing to Health Improve-
ments within Societies. International Journal of Epidemiology, 30, 1260-1263.  
https://doi.org/10.1093/ije/30.6.1260 

[3] Melku, L., Wubetu, M. and Dessie, B. (2021) Irrational Drug Use and Its Associated 
Factors at Debre Markos Referral Hospital’s Outpatient Pharmacy in East Gojjam, 
Northwest Ethiopia. SAGE Open Medicine, 9, 1-8.  
https://doi.org/10.1177/20503121211025146 

[4] Religioni, U. and Pakulska, T. (2020) Rational Drug Use in Hospital Settings—Areas 
That Can Be Changed. Journal of Medical Economics, 23, 1205-1208.  
https://doi.org/10.1080/13696998.2020.1801455 

[5] Ofori-Asenso, R. and Agyeman, A. (2016) Irrational Use of Medicines—A Summary 
of Key Concepts. Pharmacy, 4, Article No. 35.  
https://doi.org/10.3390/pharmacy4040035 

[6] Vincent Rajkumar, S. (2020) The High Cost of Prescription Drugs: Causes and Solu-
tions. Blood Cancer Journal, 10, Article No. 71. 
https://doi.org/10.1038/s41408-020-0338-x 

[7] Sweileh, W.M. (2021) Global Research Publications on Irrational Use of Antimicro-
bials: Call for More Research to Contain Antimicrobial Resistance. Globalization and 
Health, 17, Article No. 94. https://doi.org/10.1186/s12992-021-00754-9 

[8] Chang, T.I., Park, H., Kim, D.W., Jeon, E.K., Rhee, C.M., Kalantar-Zadeh, K., et al. 
(2020) Polypharmacy, Hospitalization, and Mortality Risk: A Nationwide Cohort 
Study. Scientific Reports, 10, Article No. 18964.  
https://doi.org/10.1038/s41598-020-75888-8 

[9] Sono, T.M., Yeika, E., Cook, A., Kalungia, A., Opanga, S.A., Acolatse, J.E.E., et al. 
(2023) Current Rates of Purchasing of Antibiotics without a Prescription across Sub-
Saharan Africa; Rationale and Potential Programmes to Reduce Inappropriate Dis-
pensing and Resistance. Expert Review of Anti-infective Therapy, 21, 1025-1055.  

https://doi.org/10.4236/pp.2025.161001
https://doi.org/10.4103/0970-0218.62546
https://doi.org/10.1093/ije/30.6.1260
https://doi.org/10.1177/20503121211025146
https://doi.org/10.1080/13696998.2020.1801455
https://doi.org/10.3390/pharmacy4040035
https://doi.org/10.1038/s41408-020-0338-x
https://doi.org/10.1186/s12992-021-00754-9
https://doi.org/10.1038/s41598-020-75888-8


S. Mudenda et al. 
 

 

DOI: 10.4236/pp.2025.161001 11 Pharmacology & Pharmacy 
 

https://doi.org/10.1080/14787210.2023.2259106 

[10] Mudenda, S., Simukoko, N. and Mohamed, S. (2024) Knowledge, Attitude and Prac-
tices Regarding Antimicrobial Use and Resistance among Community Members of 
Mtendere Township in Lusaka, Zambia: Findings and Implications on Antimicrobial 
Stewardship. International Journal of Basic & Clinical Pharmacology, 13, 315-321.  
https://doi.org/10.18203/2319-2003.ijbcp20240985 

[11] Meena, D.K., Mathaiyan, J., Thulasingam, M. and Ramasamy, K. (2021) Assessment of 
Medicine Use Based on WHO Drug‐Use Indicators in Public Health Facilities of the 
South Indian Union Territory. British Journal of Clinical Pharmacology, 88, 2315-2326.  
https://doi.org/10.1111/bcp.15165 

[12] Anagaw, Y.K., Limenh, L.W., Geremew, D.T., Worku, M.C., Dessie, M.G., Tessema, 
T.A., et al. (2023) Assessment of Prescription Completeness and Drug Use Pattern 
Using WHO Prescribing Indicators in Private Community Pharmacies in Addis Ab-
aba: A Cross-Sectional Study. Journal of Pharmaceutical Policy and Practice, 16, Ar-
ticle No. 124. https://doi.org/10.1186/s40545-023-00607-3 

[13] Ofori-Asenso, R., Brhlikova, P. and Pollock, A.M. (2016) Prescribing Indicators at 
Primary Health Care Centers within the WHO African Region: A Systematic Analysis 
(1995-2015). BMC Public Health, 16, Article No. 724.  
https://doi.org/10.1186/s12889-016-3428-8 

[14] World Health Organization (1993) How to Investigate Drug Use in Health Facilities. 
Selected Drug Use Indicators. World Health Organization.  
https://www.who.int/publications/i/item/who-dap-93.1 

[15] Ghei, P. (1995) How to Investigate Drug Use in Health Facilities. Selected Drug Use 
Indicators. Health Policy, 34, 73-75. https://doi.org/10.1016/0168-8510(95)90068-3 

[16] Management Sciences for Health (2012) Managing for Rational Medicine Use. MDS-
3: Managing Access to Medicines and Health Technologies. 27.1-27.16.  
https://msh.org/wp-content/uploads/2013/04/mds3-fm-revised-nov2012.pdf  

[17] WHO (2022) WHO Policy Perspectives on Medicines-Promoting Rational Use of 
Medicines: Core Components WHO Policy Perspectives on Medicines.  
https://iris.who.int/bitstream/handle/10665/67438/WHO_EDM_2002.3.pdf  

[18] Sisay, M., Mengistu, G., Molla, B., Amare, F. and Gabriel, T. (2017) Evaluation of 
Rational Drug Use Based on World Health Organization Core Drug Use Indicators in 
Selected Public Hospitals of Eastern Ethiopia: A Cross Sectional Study. BMC Health 
Services Research, 17, Article No. 161. https://doi.org/10.1186/s12913-017-2097-3 

[19] Song, J., Zhang, L., Li, Y., Zeng, L., Hu, D., Liang, Y., et al. (2017) Indicators for As-
sessing Quality of Drug Use: A Systematic Literature Review. Journal of Evidence-
Based Medicine, 10, 222-232. https://doi.org/10.1111/jebm.12244 

[20] Ahmadi, F. and Zarei, E. (2017) Prescribing Patterns of Rural Family Physicians: A 
Study in Kermanshah Province, Iran. BMC Public Health, 17, Article No. 908.  
https://doi.org/10.1186/s12889-017-4932-1 

[21] Ngoma, M.T., Sitali, D., Mudenda, S., Mukuma, M., Bumbangi, F.N., Bunuma, E., et 
al. (2024) Community Antibiotic Consumption and Associated Factors in Lusaka 
District of Zambia: Findings and Implications for Antimicrobial Resistance and Stew-
ardship. JAC-Antimicrobial Resistance, 6, dlae034.  
https://doi.org/10.1093/jacamr/dlae034 

[22] Masich, A.M., Vega, A.D., Callahan, P., Herbert, A., Fwoloshi, S., Zulu, P.M., et al. 
(2020) Antimicrobial Usage at a Large Teaching Hospital in Lusaka, Zambia. PLOS 
ONE, 15, e0228555. https://doi.org/10.1371/journal.pone.0228555 

https://doi.org/10.4236/pp.2025.161001
https://doi.org/10.1080/14787210.2023.2259106
https://doi.org/10.18203/2319-2003.ijbcp20240985
https://doi.org/10.1111/bcp.15165
https://doi.org/10.1186/s40545-023-00607-3
https://doi.org/10.1186/s12889-016-3428-8
https://www.who.int/publications/i/item/who-dap-93.1
https://doi.org/10.1016/0168-8510(95)90068-3
https://msh.org/wp-content/uploads/2013/04/mds3-fm-revised-nov2012.pdf
https://iris.who.int/bitstream/handle/10665/67438/WHO_EDM_2002.3.pdf
https://doi.org/10.1186/s12913-017-2097-3
https://doi.org/10.1111/jebm.12244
https://doi.org/10.1186/s12889-017-4932-1
https://doi.org/10.1093/jacamr/dlae034
https://doi.org/10.1371/journal.pone.0228555


S. Mudenda et al. 
 

 

DOI: 10.4236/pp.2025.161001 12 Pharmacology & Pharmacy 
 

[23] van Limburg, M., Sinha, B., Lo-Ten-Foe, J.R. and van Gemert-Pijnen, J.E. (2014) 
Evaluation of Early Implementations of Antibiotic Stewardship Program Initiatives 
in Nine Dutch Hospitals. Antimicrobial Resistance and Infection Control, 3, Article 
No. 33. https://doi.org/10.1186/2047-2994-3-33 

[24] Sarwar, M.R., Saqib, A., Iftikhar, S. and Sadiq, T. (2018) Antimicrobial Use by WHO 
Methodology at Primary Health Care Centers: A Cross Sectional Study in Punjab, 
Pakistan. BMC Infectious Diseases, 18, Article No. 492.  
https://doi.org/10.1186/s12879-018-3407-z 

[25] Yamba, K., Mudenda, S., Mpabalwani, E., Mainda, G., Mukuma, M., Samutela, M.T., 
et al. (2024) Antibiotic Prescribing Patterns and Carriage of Antibiotic-Resistant 
Escherichia coli and Enterococcus Species in Healthy Individuals from Selected Com-
munities in Lusaka and Ndola Districts, Zambia. JAC-Antimicrobial Resistance, 6, 
dlae027. https://doi.org/10.1093/jacamr/dlae027 

[26] Singh, T., Banerjee, B., Garg, S. and Sharma, S. (2019) A Prescription Audit Using the 
World Health Organization-Recommended Core Drug Use Indicators in a Rural Hos-
pital of Delhi. Journal of Education and Health Promotion, 8, Article No. 37.  
https://doi.org/10.4103/jehp.jehp_90_18 

[27] Goruntla, N., Ssesanga, J., Bommireddy, B.R., Thammisetty, D.P., Kasturi Vishwana-
thasetty, V., Ezeonwumelu, J.O.C., et al. (2023) Evaluation of Rational Drug Use 
Based on WHO/INRUD Core Drug Use Indicators in a Secondary Care Hospital: A 
Cross-Sectional Study in Western Uganda. Drug, Healthcare and Patient Safety, 15, 
125-135. https://doi.org/10.2147/dhps.s424050 

[28] Mugada, V., Mahato, V., Andhavaram, D. and Vajhala, S.M. (2021) Evaluation of 
Prescribing Patterns of Antibiotics Using Selected Indicators for Antimicrobial Use 
in Hospitals and the Access, Watch, Reserve (AWaRe) Classification by the World 
Health Organization. Turkish Journal of Pharmaceutical Sciences, 18, 282-288.  
https://doi.org/10.4274/tjps.galenos.2020.11456 

[29] Macfarlane, S.B., AbouZahr, C. and Tangcharoensathien, V. (2019) National Systems 
for Generating and Managing Data for Health. In: Macfarlane, S.B. and AbouZahr, 
C., Eds., The Palgrave Handbook of Global Health Data Methods for Policy and Prac-
tice, Palgrave Macmillan, 3-23. https://doi.org/10.1057/978-1-137-54984-6_1 

[30] Nyabuti, A.O., Okalebo, F.A. and Guantai, E.M. (2020) Examination of WHO/INRUD 
Core Drug Use Indicators at Public Primary Healthcare Centers in Kisii County, Kenya. 
Advances in Pharmacological and Pharmaceutical Sciences, 2020, Article ID: 3173847.  
https://doi.org/10.1155/2020/3173847 

[31] Martirosyan, L., Markhorst, J., Denig, P., Haaijer-Ruskamp, F.M. and Braspenning, 
J. (2012) A Pilot Qualitative Study to Explore Stakeholder Opinions Regarding Pre-
scribing Quality Indicators. BMC Health Services Research, 12, Article No. 191.  
https://doi.org/10.1186/1472-6963-12-191 

[32] Akl, O.A., El Mahalli, A.A., Elkahky, A.A. and Salem, A.M. (2014) WHO/INRUD 
Drug Use Indicators at Primary Healthcare Centers in Alexandria, Egypt. Journal of 
Taibah University Medical Sciences, 9, 54-64.  
https://doi.org/10.1016/j.jtumed.2013.06.002 

[33] World Health Organization (2010) Promoting Rational Use of Medicines.  
https://www.who.int/activities/promoting-rational-use-of-medicines 

[34] NICE National Institute for Health and Care Excellence (2015) NICE Clinical Guid-
ance [NG5] Medicines Optimisation: The Safe and Effective Use of Medicines to En-
able the Best Possible Outcomes. https://www.nice.org.uk/guidance/ng5 

[35] Mudenda, S., Chilimboyi, R., Matafwali, S.K., Daka, V., Mfune, R.L., Kemgne, L.A.M., 

https://doi.org/10.4236/pp.2025.161001
https://doi.org/10.1186/2047-2994-3-33
https://doi.org/10.1186/s12879-018-3407-z
https://doi.org/10.1093/jacamr/dlae027
https://doi.org/10.4103/jehp.jehp_90_18
https://doi.org/10.2147/dhps.s424050
https://doi.org/10.4274/tjps.galenos.2020.11456
https://doi.org/10.1057/978-1-137-54984-6_1
https://doi.org/10.1155/2020/3173847
https://doi.org/10.1186/1472-6963-12-191
https://doi.org/10.1016/j.jtumed.2013.06.002
https://www.who.int/activities/promoting-rational-use-of-medicines
https://www.nice.org.uk/guidance/ng5


S. Mudenda et al. 
 

 

DOI: 10.4236/pp.2025.161001 13 Pharmacology & Pharmacy 
 

et al. (2023) Hospital Prescribing Patterns of Antibiotics in Zambia Using the WHO 
Prescribing Indicators Post-Covid-19 Pandemic: Findings and Implications. JAC-
Antimicrobial Resistance, 6, dlae023. https://doi.org/10.1093/jacamr/dlae023 

[36] Mudenda, S., Chomba, M., Chabalenge, B., Hikaambo, C.N., Banda, M., Daka, V., et 
al. (2022) Antibiotic Prescribing Patterns in Adult Patients According to the WHO 
AWaRe Classification: A Multi-Facility Cross-Sectional Study in Primary Healthcare 
Hospitals in Lusaka, Zambia. Pharmacology & Pharmacy, 13, 379-392.  
http://www.scirp.org/journal/PaperInformation.aspx?PaperID=120529 

[37] Mudenda, S., Nsofu, E., Chisha, P., Daka, V., Chabalenge, B., Mufwambi, W., et al. 
(2023) Prescribing Patterns of Antibiotics According to the WHO AWaRe Classifica-
tion during the COVID-19 Pandemic at a Teaching Hospital in Lusaka, Zambia: Impli-
cations for Strengthening of Antimicrobial Stewardship Programmes. Pharmacoepide-
miology, 2, 42-53. https://doi.org/10.3390/pharma2010005 

[38] D’Arcy, N., Ashiru-Oredope, D., Olaoye, O., Afriyie, D., Akello, Z., Ankrah, D., et al. 
(2021) Antibiotic Prescribing Patterns in Ghana, Uganda, Zambia and Tanzania Hos-
pitals: Results from the Global Point Prevalence Survey (G-PPS) on Antimicrobial Use 
and Stewardship Interventions Implemented. Antibiotics, 10, Article No. 1122.  
https://doi.org/10.3390/antibiotics10091122 

[39] Bilal, A.I., Osman, E.D. and Mulugeta, A. (2016) Assessment of Medicines Use Pat-
tern Using World Health Organization’s Prescribing, Patient Care and Health Facility 
Indicators in Selected Health Facilities in Eastern Ethiopia. BMC Health Services Re-
search, 16, Article No. 144. https://doi.org/10.1186/s12913-016-1414-6 

[40] WHO (2018) Low Quality Healthcare Is Increasing the Burden of Illness and Health 
Costs Globally. 

[41] Yenet, A., Nibret, G. and Tegegne, B.A. (2023) Challenges to the Availability and Af-
fordability of Essential Medicines in African Countries: A Scoping Review. Clinico 
Economics and Outcomes Research, 15, 443-458.  
https://doi.org/10.2147/ceor.s413546 

[42] Modisakeng, C., Matlala, M., Godman, B. and Meyer, J.C. (2020) Medicine Shortages 
and Challenges with the Procurement Process among Public Sector Hospitals in South 
Africa; Findings and Implications. BMC Health Services Research, 20, Article No. 234.  
https://doi.org/10.1186/s12913-020-05080-1 

[43] Choo, E.K. and Rajkumar, S.V. (2020) Medication Shortages during the COVID-19 
Crisis: What We Must Do. Mayo Clinic Proceedings, 95, 1112-1115.  
https://doi.org/10.1016/j.mayocp.2020.04.001 

[44] Mudenda, W., Chikatula, E., Chambula, E., Mwanashimbala, B., Chikuta, M., Mas-
aninga, F., et al. (2016) Prescribing Patterns and Medicine Use at the University Teach-
ing Hospital, Lusaka, Zambia. Medical Journal of Zambia, 43, 94-102.  
https://doi.org/10.55320/mjz.43.2.344 

[45] Prestinaci, F., Pezzotti, P. and Pantosti, A. (2015) Antimicrobial Resistance: A Global 
Multifaceted Phenomenon. Pathogens and Global Health, 109, 309-318.  
https://doi.org/10.1179/2047773215y.0000000030 

[46] Murray, C.J., Ikuta, K.S., Sharara, F., Swetschinski, L., Robles Aguilar, G., Gray, A., et 
al. (2022) Global Burden of Bacterial Antimicrobial Resistance in 2019: A Systematic 
Analysis. The Lancet, 399, 629-655.  
http://www.thelancet.com/article/S0140673621027240/fulltext 

[47] Kim, Y.C., Park, J.Y., Kim, B., Kim, E.S., Ga, H., Myung, R., et al. (2022) Prescriptions 
Patterns and Appropriateness of Usage of Antibiotics in Non-Teaching Community 
Hospitals in South Korea: A Multicentre Retrospective Study. Antimicrobial Resistance 

https://doi.org/10.4236/pp.2025.161001
https://doi.org/10.1093/jacamr/dlae023
http://www.scirp.org/journal/PaperInformation.aspx?PaperID=120529
https://doi.org/10.3390/pharma2010005
https://doi.org/10.3390/antibiotics10091122
https://doi.org/10.1186/s12913-016-1414-6
https://doi.org/10.2147/ceor.s413546
https://doi.org/10.1186/s12913-020-05080-1
https://doi.org/10.1016/j.mayocp.2020.04.001
https://doi.org/10.55320/mjz.43.2.344
https://doi.org/10.1179/2047773215y.0000000030
http://www.thelancet.com/article/S0140673621027240/fulltext


S. Mudenda et al. 
 

 

DOI: 10.4236/pp.2025.161001 14 Pharmacology & Pharmacy 
 

& Infection Control, 11, Article No. 40.  
https://doi.org/10.1186/s13756-022-01082-2 

[48] Sulis, G., Daniels, B., Kwan, A., Gandra, S., Daftary, A., Das, J., et al. (2020) Antibiotic 
Overuse in the Primary Health Care Setting: A Secondary Data Analysis of Standard-
ised Patient Studies from India, China and Kenya. BMJ Global Health, 5, e003393.  
https://doi.org/10.1136/bmjgh-2020-003393 

[49] Miao, R., Wan, C., Wang, Z., Zhu, Y., Zhao, Y., Zhang, L., et al. (2020) Inappropriate 
Antibiotic Prescriptions among Pediatric Inpatients in Different Type Hospitals. Med-
icine, 99, e18714. https://doi.org/10.1097/md.0000000000018714 

[50] Mohammed, S.A. and Faris, A.G. (2021) The Pattern of Medicine Use in Ethiopia 
Using the WHO Core Drug Use Indicators. BioMed Research International, 2021, Ar-
ticle ID: 7041926. https://doi.org/10.1155/2021/7041926 

[51] Sulis, G., Adam, P., Nafade, V., Gore, G., Daniels, B., Daftary, A., et al. (2020) Anti-
biotic Prescription Practices in Primary Care in Low- and Middle-Income Countries: 
A Systematic Review and Meta-analysis. PLOS Medicine, 17, e1003139.  
https://doi.org/10.1371/journal.pmed.1003139 

[52] Sartelli, M., C. Hardcastle, T., Catena, F., Chichom-Mefire, A., Coccolini, F., Dhingra, 
S., et al. (2020) Antibiotic Use in Low and Middle-Income Countries and the Chal-
lenges of Antimicrobial Resistance in Surgery. Antibiotics, 9, Article No. 497.  
https://doi.org/10.3390/antibiotics9080497 

[53] Godman, B., Egwuenu, A., Haque, M., Malande, O.O., Schellack, N., Kumar, S., et al. 
(2021) Strategies to Improve Antimicrobial Utilization with a Special Focus on De-
veloping Countries. Life, 11, Article No. 528. https://doi.org/10.3390/life11060528 

[54] Godman, B., Egwuenu, A., Wesangula, E., Schellack, N., Kalungia, A.C., Tiroyakgosi, 
C., et al. (2022) Tackling Antimicrobial Resistance across Sub-Saharan Africa: Cur-
rent Challenges and Implications for the Future. Expert Opinion on Drug Safety, 21, 
1089-1111. https://doi.org/10.1080/14740338.2022.2106368 

[55] World Health Organization (2015) Global Action Plan on Antimicrobial Resistance.  
https://apps.who.int/iris/handle/10665/193736 

[56] Iwu, C.D. and Patrick, S.M. (2021) An Insight into the Implementation of the Global 
Action Plan on Antimicrobial Resistance in the WHO African Region: A Roadmap 
for Action. International Journal of Antimicrobial Agents, 58, Article ID: 106411.  
https://doi.org/10.1016/j.ijantimicag.2021.106411 

[57] Chua, A.Q., Verma, M., Hsu, L.Y. and Legido-Quigley, H. (2021) An Analysis of Na-
tional Action Plans on Antimicrobial Resistance in Southeast Asia Using a Govern-
ance Framework Approach. The Lancet Regional Health—Western Pacific, 7, Article 
ID: 100084. https://doi.org/10.1016/j.lanwpc.2020.100084 

[58] Mudenda, S., Chabalenge, B., Daka, V., Mfune, R.L., Salachi, K.I., Mohamed, S., et al. 
(2023) Global Strategies to Combat Antimicrobial Resistance: A One Health Perspec-
tive. Pharmacology & Pharmacy, 14, 271-328.  
https://doi.org/10.4236/pp.2023.148020 

[59] Abdelsalam Elshenawy, R., Umaru, N. and Aslanpour, Z. (2023) WHO AWaRe Clas-
sification for Antibiotic Stewardship: Tackling Antimicrobial Resistance—A Descrip-
tive Study from an English NHS Foundation Trust Prior to and during the COVID-
19 Pandemic. Frontiers in Microbiology, 14, Article ID: 1298858.  
https://doi.org/10.3389/fmicb.2023.1298858 

[60] Mudenda, S., Daka, V. and Matafwali, S.K. (2023) World Health Organization 
AWaRe Framework for Antibiotic Stewardship: Where Are We Now and Where Do 

https://doi.org/10.4236/pp.2025.161001
https://doi.org/10.1186/s13756-022-01082-2
https://doi.org/10.1136/bmjgh-2020-003393
https://doi.org/10.1097/md.0000000000018714
https://doi.org/10.1155/2021/7041926
https://doi.org/10.1371/journal.pmed.1003139
https://doi.org/10.3390/antibiotics9080497
https://doi.org/10.3390/life11060528
https://doi.org/10.1080/14740338.2022.2106368
https://apps.who.int/iris/handle/10665/193736
https://doi.org/10.1016/j.ijantimicag.2021.106411
https://doi.org/10.1016/j.lanwpc.2020.100084
https://doi.org/10.4236/pp.2023.148020
https://doi.org/10.3389/fmicb.2023.1298858


S. Mudenda et al. 
 

 

DOI: 10.4236/pp.2025.161001 15 Pharmacology & Pharmacy 
 

We Need to Go? an Expert Viewpoint. Antimicrobial Stewardship & Healthcare Ep-
idemiology, 3, e84. https://doi.org/10.1017/ash.2023.164 

[61] World Health Organization (2023) 2021 AWaRe Classification.  
https://www.who.int/publications/i/item/2021-aware-classification 

[62] World Health Organization (2023) AWaRe Classification of Antibiotics for Evalua-
tion and Monitoring of Use, 2023.  
https://www.who.int/publications/i/item/WHO-MHP-HPS-EML-2023.04  

[63] Sharland, M., Zanichelli, V., Ombajo, L.A., Bazira, J., Cappello, B., Chitatanga, R., et 
al. (2022) The WHO Essential Medicines List AWaRe Book: From a List to a Quality 
Improvement System. Clinical Microbiology and Infection, 28, 1533-1535.  
https://doi.org/10.1016/j.cmi.2022.08.009 

[64] Zanichelli, V., Sharland, M., Cappello, B., Moja, L., Getahun, H., Pessoa-Silva, C., et 
al. (2023) The WHO AWaRe (Access, Watch, Reserve) Antibiotic Book and Preven-
tion of Antimicrobial Resistance. Bulletin of the World Health Organization, 101, 
290-296. https://doi.org/10.2471/blt.22.288614 

[65] Hsia, Y., Lee, B.R., Versporten, A., Yang, Y., Bielicki, J., Jackson, C., et al. (2019) Use 
of the WHO Access, Watch, and Reserve Classification to Define Patterns of Hospital 
Antibiotic Use (AWaRe): An Analysis of Paediatric Survey Data from 56 Countries. 
The Lancet Global Health, 7, e861-e871. https://www.global-pps.com  

[66] Kalonga, J., Hangoma, J., Banda, M. and Mudenda, S. (2020) Antibiotic Prescribing 
Patterns in Paediatric Patients at Levy Mwanawasa University Teaching Hospital in 
Lusaka, Zambia. International Journal of Pharmaceutics & Pharmacology, 4, 1-9.  
https://doi.org/10.31531/2581-3080.1000138 

[67] Mudenda, S., Mufwambi, W. and Mohamed, S. (2024) The Burden of Antimicrobial 
Resistance in Zambia, a Sub-Saharan African Country: A One Health Review of the 
Current Situation, Risk Factors, and Solutions. Pharmacology & Pharmacy, 15, 403-
465. https://doi.org/10.4236/pp.2024.1512024 

[68] Central Statistical Office Zambia (2023) Kalomo (District, Zambia)—Population Sta-
tistics, Charts, Map and Location. City Population.  
https://citypopulation.de/en/zambia/admin/southern/0904__kalomo/ 

[69] Mashalla, Y., Setlhare, V., Massele, A., Sepako, E., Tiroyakgosi, C., Kgatlwane, J., et 
al. (2017) Assessment of Prescribing Practices at the Primary Healthcare Facilities in 
Botswana with an Emphasis on Antibiotics: Findings and Implications. International 
Journal of Clinical Practice, 71, e13042. https://doi.org/10.1111/ijcp.13042 

[70] Kilipamwambu, A., Bwire, G.M., Myemba, D.T., Njiro, B.J. and Majigo, M.V. (2021) 
WHO/INRUD Core Prescribing Indicators and Antibiotic Utilization Patterns 
among Primary Health Care Facilities in Ilala District, Tanzania. JAC-Antimicrobial 
Resistance, 3, dlab049. https://doi.org/10.1093/jacamr/dlab049 

[71] Republic of Zambia Ministry of Health (2020) Zambia Standard Treatment Guide-
lines 2020. https://www.moh.gov.zm/?wpfb_dl=32  

[72] Ministry of Health (2020) Zambia Essential Medicines List (ZEML). 
https://www.moh.gov.zm/?wpfb_dl=39  

[73] Wendie, T.F., Ahmed, A. and Mohammed, S.A. (2021) Drug Use Pattern Using 
WHO Core Drug Use Indicators in Public Health Centers of Dessie, North-East Ethi-
opia. BMC Medical Informatics and Decision Making, 21, Article No. 197.  
https://doi.org/10.1186/s12911-021-01530-w 

[74] Wastesson, J.W., Morin, L., Tan, E.C.K. and Johnell, K. (2018) An Update on the 
Clinical Consequences of Polypharmacy in Older Adults: A Narrative Review. Expert 

https://doi.org/10.4236/pp.2025.161001
https://doi.org/10.1017/ash.2023.164
https://www.who.int/publications/i/item/2021-aware-classification
https://www.who.int/publications/i/item/WHO-MHP-HPS-EML-2023.04
https://doi.org/10.1016/j.cmi.2022.08.009
https://doi.org/10.2471/blt.22.288614
https://www.global-pps.com/
https://doi.org/10.31531/2581-3080.1000138
https://doi.org/10.4236/pp.2024.1512024
https://citypopulation.de/en/zambia/admin/southern/0904__kalomo/
https://doi.org/10.1111/ijcp.13042
https://doi.org/10.1093/jacamr/dlab049
https://www.moh.gov.zm/?wpfb_dl=32
https://www.moh.gov.zm/?wpfb_dl=39
https://doi.org/10.1186/s12911-021-01530-w


S. Mudenda et al. 
 

 

DOI: 10.4236/pp.2025.161001 16 Pharmacology & Pharmacy 
 

Opinion on Drug Safety, 17, 1185-1196.  
https://doi.org/10.1080/14740338.2018.1546841 

[75] Doumat, G., Daher, D., Itani, M., Abdouni, L., El Asmar, K. and Assaf, G. (2023) The 
Effect of Polypharmacy on Healthcare Services Utilization in Older Adults with 
Comorbidities: A Retrospective Cohort Study. BMC Primary Care, 24, Article No. 
120. https://doi.org/10.1186/s12875-023-02070-0 

[76] Davies, L.E., Spiers, G., Kingston, A., Todd, A., Adamson, J. and Hanratty, B. (2020) 
Adverse Outcomes of Polypharmacy in Older People: Systematic Review of Reviews. 
Journal of the American Medical Directors Association, 21, 181-187.  
https://doi.org/10.1016/j.jamda.2019.10.022 

[77] Ahmed, B., Nanji, K., Mujeeb, R. and Patel, M.J. (2014) Effects of Polypharmacy on 
Adverse Drug Reactions among Geriatric Outpatients at a Tertiary Care Hospital in 
Karachi: A Prospective Cohort Study. PLOS ONE, 9, e112133.  
https://doi.org/10.1371/journal.pone.0112133 

[78] Costantine, J.K., Bwire, G.M., Myemba, D.T., Sambayi, G., Njiro, B.J., Kilipam-
wambu, A., et al. (2023) WHO/INRUD Prescribing Indicators among Tertiary Re-
gional Referral Hospitals in Dar Es Salaam, Tanzania: A Call to Strengthen Antibiotic 
Stewardship Programmes. JAC-Antimicrobial Resistance, 5, dlad093.  
https://doi.org/10.1093/jacamr/dlad093 

[79] Adeosun, S.A., Joda, A.E., Aderemi-Williams, R.I. and Oyetunde, O.O. (2022) As-
sessment of Drug Use in Primary Health Centers in Lagos State, Nigeria. Pan African 
Medical Journal, 43, Article No. 58. https://doi.org/10.11604/pamj.2022.43.58.36231 

[80] Chenchula, S. (2022) Assessment of WHO Core Drug Use Indicators at a Tertiary 
Care Institute of National Importance in India. Bioinformation, 18, 888-893.  
https://doi.org/10.6026/97320630018888 

[81] Atif, M., Sarwar, M.R., Azeem, M., Umer, D., Rauf, A., Rasool, A., et al. (2016) As-
sessment of WHO/INRUD Core Drug Use Indicators in Two Tertiary Care Hospitals 
of Bahawalpur, Punjab, Pakistan. Journal of Pharmaceutical Policy and Practice, 9, 
Article No. 27. https://doi.org/10.1186/s40545-016-0076-4 

[82] Nepal, A., Hendrie, D., Robinson, S. and Selvey, L.A. (2020) Analysis of Patterns of 
Antibiotic Prescribing in Public Health Facilities in Nepal. The Journal of Infection 
in Developing Countries, 14, 18-27. https://doi.org/10.3855/jidc.11817 

[83] Amaha, N.D., Weldemariam, D.G., Abdu, N. and Tesfamariam, E.H. (2019) Prescrib-
ing Practices Using WHO Prescribing Indicators and Factors Associated with Anti-
biotic Prescribing in Six Community Pharmacies in Asmara, Eritrea: A Cross-Sec-
tional Study. Antimicrobial Resistance & Infection Control, 8, Article No. 163.  
https://doi.org/10.1186/s13756-019-0620-5 

[84] Atif, M., Azeem, M., Saqib, A. and Scahill, S. (2017) Investigation of Antimicrobial 
Use at a Tertiary Care Hospital in Southern Punjab, Pakistan Using WHO Method-
ology. Antimicrobial Resistance & Infection Control, 6, Article No. 41.  
https://doi.org/10.1186/s13756-017-0199-7 

[85] Yimenu, D.K., Emam, A., Elemineh, E. and Atalay, W. (2019) Assessment of Antibi-
otic Prescribing Patterns at Outpatient Pharmacy Using World Health Organization 
Prescribing Indicators. Journal of Primary Care & Community Health, 10, 1-8.  
https://doi.org/10.1177/2150132719886942 

[86] Landstedt, K., Sharma, A., Johansson, F., Stålsby Lundborg, C. and Sharma, M. (2017) 
Antibiotic Prescriptions for Inpatients Having Non-Bacterial Diagnosis at Medicine 
Departments of Two Private Sector Hospitals in Madhya Pradesh, India: A Cross-
Sectional Study. BMJ Open, 7, e012974.  

https://doi.org/10.4236/pp.2025.161001
https://doi.org/10.1080/14740338.2018.1546841
https://doi.org/10.1186/s12875-023-02070-0
https://doi.org/10.1016/j.jamda.2019.10.022
https://doi.org/10.1371/journal.pone.0112133
https://doi.org/10.1093/jacamr/dlad093
https://doi.org/10.11604/pamj.2022.43.58.36231
https://doi.org/10.6026/97320630018888
https://doi.org/10.1186/s40545-016-0076-4
https://doi.org/10.3855/jidc.11817
https://doi.org/10.1186/s13756-019-0620-5
https://doi.org/10.1186/s13756-017-0199-7
https://doi.org/10.1177/2150132719886942


S. Mudenda et al. 
 

 

DOI: 10.4236/pp.2025.161001 17 Pharmacology & Pharmacy 
 

https://doi.org/10.1136/bmjopen-2016-012974 

[87] Siele, S.M., Abdu, N., Ghebrehiwet, M., Hamed, M.R. and Tesfamariam, E.H. (2022) 
Drug Prescribing and Dispensing Practices in Regional and National Referral Hospi-
tals of Eritrea: Evaluation with WHO/INRUD Core Drug Use Indicators. PLOS ONE, 
17, e0272936. https://doi.org/10.1371/journal.pone.0272936 

[88] Byrne, M.K., Miellet, S., McGlinn, A., Fish, J., Meedya, S., Reynolds, N., et al. (2019) 
The Drivers of Antibiotic Use and Misuse: The Development and Investigation of a 
Theory Driven Community Measure. BMC Public Health, 19, Article No. 1425.  
https://doi.org/10.1186/s12889-019-7796-8 

[89] Shani, L. and Nissan, I. (2024) Editorial: Antibiotics Overuse as the Driving Force 
behind Antimicrobial Resistance. Frontiers in Cellular and Infection Microbiology, 
14, Article ID: 1373846. https://doi.org/10.3389/fcimb.2024.1373846 

[90] Irfan, M., Almotiri, A. and AlZeyadi, Z.A. (2022) Antimicrobial Resistance and Its 
Drivers—A Review. Antibiotics, 11, Article No. 1362.  
https://doi.org/10.3390/antibiotics11101362 

[91] Walsh, T.R., Gales, A.C., Laxminarayan, R. and Dodd, P.C. (2023) Antimicrobial Re-
sistance: Addressing a Global Threat to Humanity. PLOS Medicine, 20, e1004264.  
https://doi.org/10.1371/journal.pmed.1004264 

[92] Salam, M.A., Al-Amin, M.Y., Salam, M.T., Pawar, J.S., Akhter, N., Rabaan, A.A., et 
al. (2023) Antimicrobial Resistance: A Growing Serious Threat for Global Public 
Health. Healthcare, 11, Article No. 1946. https://doi.org/10.3390/healthcare11131946 

[93] Majumder, M.A.A., Rahman, S., Cohall, D., Bharatha, A., Singh, K., Haque, M., et al. 
(2020) Antimicrobial Stewardship: Fighting Antimicrobial Resistance and Protecting 
Global Public Health. Infection and Drug Resistance, 13, 4713-4738.  
https://doi.org/10.2147/idr.s290835 

[94] Sneddon, J., Cooper, L., Afriyie, D.K., Sefah, I.A., Cockburn, A., Kerr, F., et al. (2020) 
Supporting Antimicrobial Stewardship in Ghana: Evaluation of the Impact of Train-
ing on Knowledge and Attitudes of Healthcare Professionals in Two Hospitals. JAC-
Antimicrobial Resistance, 2, dlaa092. https://doi.org/10.1093/jacamr/dlaa092 

[95] Al-Omari, A., Al Mutair, A., Alhumaid, S., Salih, S., Alanazi, A., Albarsan, H., et al. 
(2020) The Impact of Antimicrobial Stewardship Program Implementation at Four 
Tertiary Private Hospitals: Results of a Five-Years Pre-Post Analysis. Antimicrobial 
Resistance & Infection Control, 9, Article No. 95.  
https://doi.org/10.1186/s13756-020-00751-4 

[96] Ashiru-Oredope, D., Garraghan, F., Olaoye, O., Krockow, E.M., Matuluko, A., Nam-
batya, W., et al. (2022) Development and Implementation of an Antimicrobial Stew-
ardship Checklist in Sub-Saharan Africa: A Co-Creation Consensus Approach. 
Healthcare, 10, Article No. 1706. https://doi.org/10.3390/healthcare10091706 

[97] Akpan, M.R., Isemin, N.U., Udoh, A.E. and Ashiru-Oredope, D. (2020) Implemen-
tation of Antimicrobial Stewardship Programmes in African Countries: A Systematic 
Literature Review. Journal of Global Antimicrobial Resistance, 22, 317-324.  
https://doi.org/10.1016/j.jgar.2020.03.009 

[98] Hassan, S.K., Dahmash, E.Z., Madi, T., Tarawneh, O., Jomhawi, T., Alkhob, W., et al. 
(2023) Four Years after the Implementation of Antimicrobial Stewardship Program 
in Jordan: Evaluation of Program’s Core Elements. Frontiers in Public Health, 11, 
Article ID: 1078596. https://doi.org/10.3389/fpubh.2023.1078596 

[99] Desalegn, A.A. (2013) Assessment of Drug Use Pattern Using WHO Prescribing In-
dicators at Hawassa University Teaching and Referral Hospital, South Ethiopia: A 

https://doi.org/10.4236/pp.2025.161001
https://doi.org/10.1136/bmjopen-2016-012974
https://doi.org/10.1371/journal.pone.0272936
https://doi.org/10.1186/s12889-019-7796-8
https://doi.org/10.3389/fcimb.2024.1373846
https://doi.org/10.3390/antibiotics11101362
https://doi.org/10.1371/journal.pmed.1004264
https://doi.org/10.3390/healthcare11131946
https://doi.org/10.2147/idr.s290835
https://doi.org/10.1093/jacamr/dlaa092
https://doi.org/10.1186/s13756-020-00751-4
https://doi.org/10.3390/healthcare10091706
https://doi.org/10.1016/j.jgar.2020.03.009
https://doi.org/10.3389/fpubh.2023.1078596


S. Mudenda et al. 
 

 

DOI: 10.4236/pp.2025.161001 18 Pharmacology & Pharmacy 
 

Cross-Sectional Study. BMC Health Services Research, 13, Article No. 170.  
https://doi.org/10.1186/1472-6963-13-170 

[100] Meskarpour-Amiri, M., Dopeykar, N., Mehdizadeh, P., Ayoubian, A. and Motaghed, 
Z. (2015) A Study on the Factors Affecting the Prescription of Injection Medicines in 
Iran: A Policy Making Approach. Global Journal of Health Science, 7, 291-297.  
https://doi.org/10.5539/gjhs.v7n3p291 

[101] Amaha, N.D., Berhe, Y.H. and Kaushik, A. (2018) Assessment of Inpatient Antibiotic 
Use in Halibet National Referral Hospital Using WHO Indicators: A Retrospective 
Study. BMC Research Notes, 11, Article No. 904.  
https://doi.org/10.1186/s13104-018-4000-7 

[102] Demoz, G.T., Kasahun, G.G., Hagazy, K., Woldu, G., Wahdey, S., Tadesse, D.B., et al. 
(2020) Prescribing Pattern of Antibiotics Using WHO Prescribing Indicators among 
Inpatients in Ethiopia: A Need for Antibiotic Stewardship Program. Infection and 
Drug Resistance, 13, 2783-2794. https://doi.org/10.2147/idr.s262104 

[103] Mbabazize, G.M., Kagisha, V., Njunwa, K.J. and Oloro, J. (2024) The Effect of Pre-
scription Patterns on the Performance of the Pharmacy Department of a Regional 
Referral Hospital, Uganda. Journal of Pharmaceutical Policy and Practice, 17, Article 
ID: 2306852. https://doi.org/10.1080/20523211.2024.2306852 

[104] Hashemi, S., Nasrollah, A. and Rajabi, M. (2013) Irrational Antibiotic Prescribing: A 
Local Issue or Global Concern? EXCLI Journal, 12, 384-395. 

[105] Altaye, F.W., Thupayagale-Tshweneagae, G. and Mfidi, F.H. (2024) Qualitative En-
quiry on Factors Affecting Antibiotic Prescribing at Primary Healthcare Facilities in 
Addis Ababa, Ethiopia. Frontiers in Medicine, 11, Article ID: 1308699.  
https://doi.org/10.3389/fmed.2024.1308699 

[106] Sartelli, M., Barie, P.S., Coccolini, F., Abbas, M., Abbo, L.M., Abdukhalilova, G.K., et 
al. (2023) Ten Golden Rules for Optimal Antibiotic Use in Hospital Settings: The 
WARNING Call to Action. World Journal of Emergency Surgery, 18, Article No. 50.  
https://wjes.biomedcentral.com/articles/10.1186/s13017-023-00518-3 

[107] Siachalinga, L., Mufwambi, W. and Lee, I. (2022) Impact of Antimicrobial Steward-
ship Interventions to Improve Antibiotic Prescribing for Hospital Inpatients in Af-
rica: A Systematic Review and Meta-analysis. Journal of Hospital Infection, 129, 124-
143. https://doi.org/10.1016/j.jhin.2022.07.031 

[108] Saleem, Z., Godman, B., Cook, A., Khan, M.A., Campbell, S.M., Seaton, R.A., et al. 
(2022) Ongoing Efforts to Improve Antimicrobial Utilization in Hospitals among Af-
rican Countries and Implications for the Future. Antibiotics, 11, Article No. 1824.  
https://doi.org/10.3390/antibiotics11121824 

[109] Khadse, S.N., Ugemuge, S. and Singh, C. (2023) Impact of Antimicrobial Stewardship 
on Reducing Antimicrobial Resistance. Cureus, 15, e49935.  
https://doi.org/10.7759/cureus.49935 

[110] Mudenda, S., Wataya, M.D., Mufwambi, W. and Chizimu, J.Y. (2024) The World 
Health Organization Access, Watch, and Reserve Classification of Antibiotics: An 
Awareness Survey among Pharmacy Professionals in a Sub-Saharan Country, Zam-
bia. Antimicrobial Stewardship & Healthcare Epidemiology, 4, e212.  
https://doi.org/10.1017/ash.2024.403 

[111] Mudenda, S., Chabalenge, B., Daka, V., Jere, E., Sefah, I.A., Wesangula, E., et al. 
(2024) Knowledge, Awareness and Practices of Healthcare Workers Regarding Anti-
microbial Use, Resistance and Stewardship in Zambia: A Multi-Facility Cross-Sec-
tional Study. JAC-Antimicrobial Resistance, 6, dlae076.  
https://doi.org/10.1093/jacamr/dlae076 

https://doi.org/10.4236/pp.2025.161001
https://doi.org/10.1186/1472-6963-13-170
https://doi.org/10.5539/gjhs.v7n3p291
https://doi.org/10.1186/s13104-018-4000-7
https://doi.org/10.2147/idr.s262104
https://doi.org/10.1080/20523211.2024.2306852
https://doi.org/10.3389/fmed.2024.1308699
https://wjes.biomedcentral.com/articles/10.1186/s13017-023-00518-3
https://doi.org/10.1016/j.jhin.2022.07.031
https://doi.org/10.3390/antibiotics11121824
https://doi.org/10.7759/cureus.49935
https://doi.org/10.1017/ash.2024.403
https://doi.org/10.1093/jacamr/dlae076


S. Mudenda et al. 
 

 

DOI: 10.4236/pp.2025.161001 19 Pharmacology & Pharmacy 
 

[112] Kalungia, A.C., Kampamba, M., Banda, D., Bambala, A.M., Marshall, S., Newport, M., 
et al. (2024) Impact of a Hub-and-Spoke Approach to Hospital Antimicrobial Steward-
ship Programmes on Antibiotic Use in Zambia. JAC-Antimicrobial Resistance, 6, 
dlae178. https://doi.org/10.1093/jacamr/dlae178     

 
 
 
 
 
 
 

https://doi.org/10.4236/pp.2025.161001
https://doi.org/10.1093/jacamr/dlae178

	Surveillance of Antibiotic Use and Adherence to the WHO/INRUD Core Prescribing Indicators at a Primary Healthcare Hospital in Southern Zambia: Opportunities for Antimicrobial Stewardship Programs
	Abstract
	Keywords
	1. Introduction
	2. Materials and Methods
	2.1. Study Design, Period, Site, and Population
	2.2. Sampling Technique and Sample Size Determination
	2.3. Data Collection Tool
	2.4. Data Analysis
	2.5. Ethical Approval

	3. Results
	3.1. Sociodemographic Characteristics of Sampled Medical Prescriptions at Request Muntanga Hospital, July 1, 2022-June 30, 2023
	3.2. Number of Drugs per Prescribing Encounters (Degree of Polypharmacy) at Request Muntanga Hospital, July 1, 2022-June 30, 2023
	3.3. Total Number of Antibiotics per Prescribing Encounter
	3.4. Summary of Results at the Request Muntanga Hospital in Southern Province, July 1, 2022-Jun 30, 2023

	4. Discussion
	5. Conclusion
	Acknowledgements
	Funding
	Conflicts of Interest
	References

