STROBE Statement—Checklist of items that should be included in reports of cross-sectional studies 

	
	Item No
	Recommendation

	Title and abstract
	1
	(a) Indicate the study’s design with a commonly used term in the title or the abstract: 

	
	
	RATIONAL DRUG USE EVALUATION BASED ON WORLD HEALTH ORGANIZATION CORE DRUG USE INDICATORS IN A TERTIARY REFERRAL HOSPITAL, NORTH EAST ETHIOPIA: A CROSS SECTIONAL STUDY

	
	
	(b) Provide in the abstract an informative and balanced summary of what was done and what was found
Abstract section, paragraph 2 and 3

	Introduction

	Background/rationale
	2
	Explain the scientific background and rationale for the investigation being reported
Background section, paragraph 5 & 6

DRH is the only referral hospital in the South Wollo zone that serves about 7 million populations and it has wide clinical services. Hence, assessing practice of RDU is very essential. 
The main significance of this study was to assess the practice of RDU in DRH by employing WHO core drug use indicators. Thus this study was aimed to forward information describing problems associated with drug use so that it will help the concerned individuals (e.g., drug supply managers, prescribers, dispensers, and patients ) be aware of the actual situation and improve their drug use patterns.

	Objectives
	3
	State specific objectives, including any prespecified hypotheses
1. To assess prescribing indicators from outpatient prescriptions dispensed from February 01 to May 30, 2019
2. To determine patient care indicators from patient attendants in OPD from February 01 to May 30, 2019
3. To assess the availability of health facility indicators in DRH during the study period.

4. To compare the results obtained from the study with WHO –core drug use indicators standard values

	Methods

	Study design
	4
	Present key elements of study design early in the paper

Methods, study design section, page 4

	Setting
	5
	Describe the setting, locations, and relevant dates, including periods of recruitment, exposure, follow-up, and data collection

Methods, study area and period, page 4

	Participants
	6
	Give the eligibility criteria, and the sources and methods of selection of participants
Inclusion criteria

All outpatient prescriptions dispensed in each outpatient pharmacy from February 01 to May 30, 2019
Patient attendants and their prescriptions coming to outpatient department from February 01 to May 30, 2019 in the daytime working hours

Drugs available most commonly and part of essential drug list (EDL) of 2013 of Ethiopia

Exclusion criteria

Prescriptions that contains only medical supplies like glove, syringe, etc.

Those prescriptions containing drug which will not be readable or clear to read.

Patient attendants out of the normal daytime working hours, not willing to participate in the study as well as who are acutely sick looking and not cooperative
Other information are included in methods, study population and sampling technique sections



	Variables
	7
	Clearly define all outcomes, exposures, predictors, potential confounders, and effect modifiers. Give diagnostic criteria, if applicable
Study variables

Prescribing indicators

Patient care indicators

Health facility indicators

Rational drug use
Others are not applicable.

	Data sources/ measurement
	8*
	 For each variable of interest, give sources of data and details of methods of assessment (measurement). Describe comparability of assessment methods if there is more than one group
Not applicable

	Bias
	9
	Describe any efforts to address potential sources of bias
There was no any significant selection bias as well as sampling error in this study

	Study size
	10
	Explain how the study size was arrived at
Methods, sample size determination and sampling technique,

As this study was evaluation of RDU based on WHO drug use core indicators, sample size was determined from the standards set by WHO.

	Quantitative variables
	11
	Explain how quantitative variables were handled in the analyses. If applicable, describe which groupings were chosen and why
Not applicable

	Statistical methods
	12
	(a) Describe all statistical methods, including those used to control for confounding
The data was entered, processed and analyzed using SPSS software version 20. 
Descriptive analysis was done to determine frequency and percentages of the variables. Besides, the data were evaluated as per the WHO guidelines.

	
	
	(b) Describe any methods used to examine subgroups and interactions

	
	
	(c) Explain how missing data were addressed
No missing data, proof reading for any missing was done prior to analysis

	
	
	(d) If applicable, describe analytical methods taking account of sampling strategy

	
	
	(e) Describe any sensitivity analyses

	Results

	Participants
	13*
	(a) Report numbers of individuals at each stage of study—eg numbers potentially eligible, examined for eligibility, confirmed eligible, included in the study, completing follow-up, and analysed
For patient care indicators in this study, 150 samples of patients were enrolled taking into account WHO recommendation of at least 100 attendants.  
For prescribing indicators, 500 prescription encounters were selected by systematic random sampling technique to meet WHO criterion.

	
	
	(b) Give reasons for non-participation at each stage
At maximum, study participants were not included if not voluntary as well as acutely sick looking and not cooperative

	
	
	(c) Consider use of a flow diagram

	Descriptive data
	14*
	(a) Give characteristics of study participants (eg demographic, clinical, social) and information on exposures and potential confounders
Result, socio-demographic characteristics section

	
	
	(b) Indicate number of participants with missing data for each variable of interest

	Outcome data
	15*
	Report numbers of outcome events or summary measures

	Main results
	16
	(a) Give unadjusted estimates and, if applicable, confounder-adjusted estimates and their precision (eg, 95% confidence interval). Make clear which confounders were adjusted for and why they were included

	
	
	(b) Report category boundaries when continuous variables were categorized
Age classification was done by using WHO classification scheme/cut off point

	
	
	(c) If relevant, consider translating estimates of relative risk into absolute risk for a meaningful time period

	Other analyses
	17
	Report other analyses done—eg analyses of subgroups and interactions, and sensitivity analyses

	Discussion

	Key results
	18
	Summarise key results with reference to study objectives
1. The average number of drugs per prescription in the current study was 2.5, slightly higher than the ideal WHO standard which is less than two (1.6-1.8).

2. The percentage of drugs prescribed by the generic name was found to be 90.53%, lower than the ideal WHO standard (100%)

3. Percentage of prescribing encounters with antibiotics was 34.64%, a bit higher than the INRUD/WHO core drug use indicators’ standard, which stated that less than 30% of prescription should contain one or more antibiotics

4. The percentage of encounters with injections prescribed was 13.8% in the present study which is slightly higher than the INRUD/WHO core drug use indicators’ standard (less than 10% of prescriptions should include injection
5. The average times taken for consultation and dispensing medicines were 1.57minutes and 47 seconds respectively.
6. In this study from the prescribed medications, only 82.6% was actually dispensed, of which only 22.7% of medications were adequately labelled, which was far lower than WHO set standard (100%).

7. The hospital had national drug formulary and its own EDL but no copy of STG

8. Except propyl thiouracil(PTU), all key essential drugs included in the study were available which meant about 96.7% of key essential drugs were in stock

	Limitations
	19
	Discuss limitations of the study, taking into account sources of potential bias or imprecision. Discuss both direction and magnitude of any potential bias
Limitation of the study section
No any other limitation regarding to potential sources of bias

	Interpretation
	20
	Give a cautious overall interpretation of results considering objectives, limitations, multiplicity of analyses, results from similar studies, and other relevant evidence

Some of the WHO core drug use indicators were not met by the hospital, especially more problematic with patient care indicators. The average number of drugs prescribed per encounter was slightly above the WHO recommendation. The average consultation and dispensing time provided to patients at the pharmacy were found to be very short in the hospital. A few numbers of drugs were adequately labelled and inadequate knowledge was found among patients’ regarding medication information of dispensed drugs. Beside these, the hospital had its own EDL and drug formulary but no STG.  Although WHO bench mark to rational drug use is not met, generally the study area is relatively good especially with respect to most prescribing indicators. Moreover, poly-pharmacy practices did not change over time and this means prescribing habits have not improved.  The present study has found that large numbers of drugs are being used in wrong way and the practice in the hospital was irrational and was potentially exposing the life of patients to a continuous threat during treatment period.

	Generalisability
	21
	Discuss the generalisability (external validity) of the study results
Irrational use of drugs is often observed in health care systems throughout the world, particularly in developing countries like Ethiopia. This study strongly pointed out the major areas of gaps in the patient care process  at DRH, where it has very large catchment population and services for which evaluation of the practice of RDU is very fundamental and therefore, this study finally recommended that multitude of intervention strategies (managerial, educational, regulatory and economical strategies) should be designed to reverse the existing problems and improve or promote rational drug use in a hospital and the Ethiopian health care system in general. 

	Other information

	Funding
	22
	Give the source of funding and the role of the funders for the present study and, if applicable, for the original study on which the present article is based
No funding. The authors covered all the cost but cooperation from the hospital administrative and professional staff was great and had positive invitation 


*Give information separately for exposed and unexposed groups.

Note: An Explanation and Elaboration article discusses each checklist item and gives methodological background and published examples of transparent reporting. The STROBE checklist is best used in conjunction with this article (freely available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is available at www.strobe-statement.org.[image: image1.png]
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