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Abstract

Background: Medication management plays a critical role in the quality of delivered treatments and patient safety.

Objectives: The present study aimed to develop a national accreditation model for medication management within the Iranian primary
health care (PHC) system.

Methods: The primary standards were developed by considering existing accreditation models worldwide, reviewing available medication
management documentation in Iran’s PHC system, and obtaining expert opinions in this field. The developed standards and measures
were incorporated into a Delphi Questionnaire and evaluated by experts based on two criteria: Importance and feasibility, using a 9-point
scale. The Delphi panel consisted of 20 experts, and the technique was implemented over two rounds. Of the 20 experts, 18 completed the
questionnaire, with response rates of 90% and 100% in the first and second rounds, respectively.

Results: The study was conducted in 2021 - 2022. In the first round of the Delphi process, 55 out of 65 primary measures reached a
quorum and were accepted. The remaining ten measures were approved by experts in the second round. The model developed in this
study comprises five main standards: “Provision of resources for activities in the field of medication management”, “development and
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use”,

system.

consideration of the list of authorized medications for prescribing in the form of a pharmacopoeia”, “safety in prescription and medication
ordering, storing, and dispensing systems of medications” and “educating the community about the correct use of medications”. The
total mean scores for all measures in terms of importance and feasibility were 8.32 and 7.68, respectively.

Conclusions: Given the high consensus among experts on the importance and feasibility of the developed standards, there is optimism
that utilizing this model can lead to continuous improvement in the quality and safety of medication management in the Iranian PHC
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1. Background

Medical errors are among the leading causes of death
and injury to patients and are considered a primary chal-
lenge to the health system (1). Medication errors (MEs),
the most common type of medical errors, represent a
global issue (2). Currently, approximately 20,000 differ-
ent medications are used worldwide, which can lead to
side effects in addition to positive therapeutic effects (3).
The MEs are defined as “any preventable event that may
cause or lead to inappropriate medication use or patient
harm while the medication is managed by a healthcare
professional, patient, or consumer” (4). Studies have
shown that over 85% of patients experience MEs, with a
rate of approximately 3.5 errors per patient and 0.18 per
prescription (5).

A significant safety challenge, particularly in develop-
ing countries, is the lack of reliable and adequate stud-
ies on medical errors, especially MEs (6). As one of these
countries, Iran faces notable challenges in producing and
utilizing information related to this area (7). However,
the few existing studies indicate a higher prevalence of
MEs in Iran compared to other countries (4). The adverse
effects of MEs are considerable, with approximately 22%
resulting in patient injuries (5). Medical errors account
for 44,000 to 98,000 deaths annually in the United States
(8), with 7,000 of these deaths attributed to MEs (9, 10).
The MEs often lead to severe consequences, resulting in
millions of patients experiencing prolonged hospitaliza-
tion or physical and mental harm daily (11, 12).
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Adverse drug events (ADEs), which refer to any injuries
resulting from medication use (13), occur in 5% to 20%
of hospitalized patients and 12% to 17% of discharged pa-
tients (14-16). The MEs are costly, with adverse economic
consequences affecting the community (4). The ADEs
lead to prolonged treatment processes and extended hos-
pitalization periods, necessitating additional treatments
and medication interventions. The total cost of morbid-
ity and mortality resulting from MEs in U.S. outpatient
departments is $177 billion (16). The MEs also negatively
impact the quality of treatment and the performance of
healthcare staff (17, 18). However, the most serious con-
sequences of medical errors, particularly MEs, include a
decline in public trust in the health system and increased
dissatisfaction rates (18, 19).

The prevalence of MEs is considered a key indicator of
healthcare quality and safety. Therefore, reporting and
analyzing related information is crucial (20). The MEs can
occur at any of the five stages: Prescription, transcription,
dispensing, administration, and monitoring (13, 21). More
than 95% of MEs occur during the prescription stage. The
most common prescription errors are related to omis-
sion (26.9%), unauthorized medications (18.3%), and in-
correct medication dose or frequency (3.17%) (17). The MEs
may occur in various aspects related to medications, such
as professional activities, healthcare products, treatment
procedures and prescribing systems, order-related com-
munications, labeling, packaging, naming, combining,
dispensing, management, training, monitoring, and use
of medications (22-24). In theory, all MEs are preventable
(25). The MEs are multifactorial problems; thus, elimi-
nating them requires adopting multilateral solutions
(26). Establishing a “reporting system” and creating a
“no-blame culture” are two main approaches that can ef-
fectively manage medical errors (12). Utilizing scientific
and purposeful research studies to select and implement
interventions can be effective. These include the design,
implementation, and evaluation of an effective reporting
system for medical errors; evaluation of individual and
system factors leading to MEs; assessment of involved
individuals’ viewpoints on MEs; evaluation of the effec-
tiveness of preventive measures related to MEs; and as-
sessment of the effectiveness of intervention approaches
related to reporting and improving the status of MEs (27).

Strengthening the medication management system
and all its aspects, especially quality and safety, can lead
to improvements in this area. Studies have shown that
accreditation is considered the primary approach to im-
proving the quality and safety of healthcare. Accredita-
tion leads to improved standardization of service provi-
sion processes, increased compliance between services
and guidelines, development of organizational culture to
enhance quality and safety, implementation of more ac-
tivities related to continuous quality improvement, and
strengthening of the leadership function in healthcare
organizations (28). Few studies on the impact of accredi-
tation on safety, particularly MEs, have demonstrated the
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appropriateness of using accreditation in this regard, as
the level of safety culture and scientific attitude toward
reporting MEs have significantly improved with the im-
plementation of the accreditation system (29).

A review of the existing literature shows that all stud-
ies focus on managing MEs in hospital and outpatient
settings, with no publications specifically addressing
primary health care (PHC). This significant shortcoming
may harm patient safety and decrease community health
and health center performance (2, 16).

2. Objectives

Considering the necessity of improving the quality and
safety of medications in the PHC system of Iran and the
lack of an accreditation model for improving the situa-
tion in this field (5), this study was designed and imple-
mented to develop a national accreditation model for
medication management in the PHC system of Iran.

3. Methods

The study was conducted in 2021 - 2022. Since the posi-
tive effects of accreditation are often achieved through
the development of effective and optimal standards (30),
the first step in this study was to identify valid methods
and resources for developing efficient standards (31, 32).
A review of published data on medication management
suggests that existing accreditation standards in this
area, combined with various methods such as hospital
accreditation models and valid PHC systems globally, re-
viewing available scientific documents related to medi-
cation management in Iran’s PHC system, and obtaining
expert opinions, will help develop evaluation indicators.

Accordingly, the research team developed primary ac-
creditation standards using pioneering and effective
accreditation models worldwide in hospital care, such
as those from the USA, Canada, and Australia, as well as
successful models in the eastern Mediterranean region
(EMR), Egypt, Lebanon, and Jordan (32, 33). To obtain the
primary standards, researchers also used PHC accredita-
tion models from Egypt, Jordan, and Saudi Arabia (34-36),
as these models considered medication management
in their assessment standards. After holding specialized
meetings with experts in medication management with-
in PHC and obtaining their views on the development
and content of assessment standards, all available scien-
tific documents in the PHC field were carefully reviewed.

After developing the initial standards using the afore-
mentioned methods, a Delphi Questionnaire was created
to reach a consensus on standards and measures based
on indicators of importance and feasibility on a 9-point
scale (31). The standards and initially developed measures
were included in the questionnaire for review based on
these two indicators from the experts’ viewpoints. Al-
though the Delphi technique requires the participation
of at least ten people (37, 38), this study selected 20 ex-
perts in medication management within Iran’s PHC sys-
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tem to compensate for potential loss during the Delphi
process and to maximize expert input. The experts in-
cluded individuals with PhDs in health services manage-
ment or health policy with at least ten years of experience
as faculty members, as well as MDs in pharmacology with
atleast five years of management experience in the “med-
ication and laboratory” unit at the Ministry of Health and
medical sciences universities. Experts were identified
through mailings with national boards of health services
management and the deputy of health affairs in the Min-
istry of Health and Medical Education.

The designed questionnaires were distributed in two
ways: In person to available experts and by e-mail to spe-
cialists in other provinces. After analyzing the results of
each stage, the next round’s questionnaires were pre-
pared and presented to the experts, continuing until
final agreement and consensus on the standards were
reached. The decision-making process in the question-
naire analysis section was based on the median index,
which disregards unconventional and extreme respons-
es. Standards with medians between 1 and 4 were ex-
cluded from the study, while those between 4 and 7 were
considered for further analysis. A standard with a median
score higher than 7 was accepted directly and included in
the final model (39).

Another noteworthy point in this process was provid-
ing feedback on the results obtained from previous
rounds to all experts (the total median), as well as the
specific score given by each expert to any standard. This
feedback encouraged experts to reflect more on their
scoring, modification, and adjustment of the points they
assigned. The consensus process considered a standard
agreed upon if the difference in points given by experts
in two consecutive rounds was less than 15% of the total
median score. In such cases, there was no need to include
the standard in the next Delphi round (40). All analyses
conducted in various phases of the Delphi process were
performed using SPSS version 16.

4. Results

The primary standards of accreditation in this study
were developed through a careful examination of rel-
evant scientific data, including accreditation models
from the hospital sector and valid PHC systems globally,
available scientific documentation related to medication
management in Iran’s PHC system, and expert comments

in this specialized area. The standards and measures re-
lated to medication management were extracted from
the texts after thorough examination. Subsequently, the
extracted scientific content was aligned with current ac-
tivities and programs in the field of medication manage-
ment within Iran’s PHC system and ultimately classified
according to a rational framework. The standards were
then incorporated into a Delphi Questionnaire and pre-
sented to experts in this field for review and comment
over two rounds.

The result of these studies was the development of five
main standards: “Provision of resources for activities in
the field of medication management”, “development
and consideration of the list of authorized medications
for prescribing in the form of a pharmacopoeia”, “safety
in prescription and medication use”, “ordering, storing,
and dispensing systems of medications” and “educating
the community about the correct use of medications”,
along with 65 measures related to these standards. In
the first round of the Delphi process, a questionnaire
containing 65 measures and five main standards was pre-
sented to 20 Iranian experts who were key figures in the
health departments of Iranian medical universities in
the field of medication management. Of the 20 experts,
18 completed and returned the questionnaires, resulting
in a 90% response rate.

After performing the required analyses, 55 measures
were approved by obtaining a minimum score of 7 in
both importance and feasibility standards. Ten measures
were considered in the second round due to receiving a
score between 4 and 7 in one or both standards, and none
of the measures scored less than 4, which would have led
to exclusion from the study. In the second round of the
Delphi process, the ten remaining standards were sent
to the experts, and 18 experts provided their responses,
achieving a100% response rate. At this stage, the total me-
dian score and the score assigned by each expert to each
measure in the first round were presented to the experts
to allow them to modify their points. The experts then
rescaled the measures, and all the standards achieved the
required minimum for approval. Additionally, the quali-
tative feedback provided by the experts was incorporated
into the written and content standards and measures to
ensure their full quality.

The final approved standards and measures, their con-
firmation rounds, and the final median scores are pre-
sented in Table 1.

Table 1. The Selected Measures and Their Approval Process

Measures

Standard 1: Provision of resources for activities in the field
of medication management
The required personnel are provided to carry out the activi-

ties related to medication management with a reasonable
number.

Second
Round

First

Round Importance

Feasibility
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Personnel in this field have received adequate and proper
in-service training.

Personnel in this field have the skills and experience to
carry out their duties.

The funds required for medication management are pro-
vided and used appropriately.

Health centers finance the field of medication management
based on existing health priorities.

Health centers have sufficiently invested in developing
and expanding information management infrastructure,
such as computer systems, the internet, and medication
management software.

Health centers have made viable investments, working
with higher management levels to provide portals, web-
sites, and databases related to medication management.

Health centers and higher levels of management, through
the creation of the infrastructure, expand production
capacity, storing and disseminating reliable information
about the field of medication management.

The required physical spaces for carrying out activities in
the field of medication management are provided appro-
priately.

Equipment needed to function correctly in medication
management is provided and used appropriately.

Medications and other raw materials used in medication
management are provided with sufficient and reliable
sources.

Standard 2: Development of a list of authorized medica-
tions for prescribing in the form of a pharmacopoeia

A multidisciplinary and experienced team developed the
health center’s pharmacopoeia, designed to reduce costs
and increase the effectiveness of prescribed medications.

Effectiveness, safety, cost, and medication access are consid-
ered when developing pharmacopoeia.

The development of pharmacopoeia considers the com-
prehensive list of medications to address the community’s
needs and enhance the country’s self-sufficiency in produc-
ing medications.

The pharmacopoeia is available to all medication prescrib-
ers.

All medications listed in the pharmacopoeia have been
provided in good quality and quantity at the pharmacies of
comprehensive health centers.

Prescribing medication in comprehensive health service
centers is based solely on pharmacopoeia.

Health centers use written and rational criteria for adding
or removing medications to/from the pharmacopeia.

Health centers have a clear framework for reviewing the
pharmacopoeia and updating the information.

Developing and considering pharmacopoeia has led to an
increase in people’s access to the required medications.

Developing pharmacopoeia increased the efficacy of pre-
scribed medications.

Developing pharmacopoeia increased the quality and
safety of prescribed medications.

Developing pharmacopoeia has reduced the cost of pre-
scribed medications for people and the health system.

Standard 3: Safety in prescription and medication use

Health Tech Asmnt Act. 2025; 9(2).
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Pharmaceutical personnel actively work with doctors
and health personnel to manage medications safely and
effectively.

Doctors and prescribing personnel have access to accurate
and up-to-date information on indications, contraindica-
tions, intake amounts and doses, and undesired effects of
medications.

Doctors and health and medical personnel provide training
on how the patients use the medications.

Doctors and health and medical personnel acquire the
necessary training and skills to prevent adverse medication
events and appropriately apply them.

Health centers have an effective mechanism for reporting
medication errors (MEs).

Health centers have an effective mechanism for rooting out
MEs.

Health centers have designed and implemented a list of
effective interventions to correct potential and actual MEs.

Health centers have an effective mechanism for record-
ing and reporting undesired side effects of the prescribed
medications.

Health centers define a list of high-risk medications and
make it available to the public.

Health centers label the medications clearly and legibly.

Doctors and prescribers of medicines in health centers fol-
low the principles of correct and legible prescriptions.

Doctors and prescribers of medicines in health care centers
consider contraindications, especially for pregnant and
lactating women, children, the elderly, and people with
specific diseases when prescribing medications.

A pharmacist or experienced medical personnel supervises
proper medication prescriptions by matching medications
and medication orders with the patient’s disease condition.

Health centers establish a medication audit system and
ensure good prescription and medication use.

Implementing the medication safety program has led to an
increase in the quality of prescriptions and a reduction in
insurance deductions for medicinal drugs.

Implementing medication safety at health centers has led
to continuous reductions in MEs.

Implementing the medication safety program in health
care centers has continuously reduced the undesired ef-
fects.

Implementing the medication safety program has continu-
ously increased the efficacy of prescribed medications and
improved patient satisfaction.

Implementing the medication safety program has led
to a continuous increase in community satisfaction and
reduced medication-related complaints.

Standard 4: Ordering, storing, and dispensing systems of
the medications

There is a mechanism for registering medication orders in
arational and need-based manner so that adequate medi-
cations of good quality are provided.

All medication storage areas in the comprehensive health
services centers are monitored periodically to ensure
proper medication preservation.

8 8
8 9
8 7.5
9 8
8 8
9 8
8 8
8 7.5
8.5 7
7 7
8 7
9 9
8.5 8
9 8
9 8
9 7.5
8 8
8 8.5
9 8
9 8
9 8
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The medications are stored appropriately, following the
manufacturer’s instructions.

Medications are available to patients in health centers
based on their needs and services.

Emergency medications are protected against being lost or
stolen.

Emergency medications are replaced promptly and ad-
equately after use, deterioration, or expiration.

There are no unlabeled medications in the pharmacies.

All information on the medications is fully legible.
Medications are prepared and dispensed in a safe and clean
environment using appropriate equipment.

Dispensing medications in different parts of the health
centers is done according to needs and in a timely and safe
manner.

Accurate preservation and dispensing of medications and
their raw materials prevents their deterioration and the
associated extra costs.

There is a mechanism for registering medication orders in
arational and need-based manner so that adequate medi-
cations of good quality are provided.

Standard 5: Educating the community about the correct use
of the medications

Continuous and accurate evaluations are done regarding
the behavioral problems of the community in medication
use and the roots of these behaviors.

The educational needs of the community are determined
based on the needs.

Appropriate training packages are taught based on the
needs of the experts.

Valid scientific evidence and experts’ views are used to
develop educational packages.

The educational contents emphasize the adverse health
and economic effects of unusual medication use.

In the educational content, the use of the medication fol-
lowing the physician’s instructions is emphasized.

Doctors and medical personnel train the patients on how
the medications are used.

Training is provided to the community by qualified people
and through different educational methods.

Other administrative and management interventions, such
as limiting the sale of medications without prescription or
prescribing a reasonable amount of medicines to patients,
are designed and implemented to enhance the impact of
training.

Training and the associated interventions have led to

continuous reductions in the use of medications, especially
antibiotics.

Training and the associated interventions have led to con-
tinuous reductions in medication resistance cases.

Training and the associated interventions have led to a
continuous decline in the costs of medication use.

Among the various standards, “safety in prescription
and medication use” achieved the highest score in terms
of importance, with an average of 8.62 for its measures.
Conversely, “development and consideration of the list
of authorized medications for prescribing in the form
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of a pharmacopoeia” received the lowest score, with an
average of 7.34 for its measures. Additionally, within the
final model, “ordering, storing, and dispensing systems
of medications” scored the highest in terms of feasibility,
with an average of 8.40, while “development and consid-
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eration of the list of authorized medications for prescrib-
ing in the form of a pharmacopoeia” scored the lowest,
with an average of 7.25 for its measures. The total mean
scores for all measures based on the criteria of impor-
tance and feasibility were 8.32 and 7.68, respectively.

5. Discussion

This study was implemented to develop a national ac-
creditation model for medication management in the
PHC system of Iran. The main objective was to develop a
comprehensive, acceptable, and effective model in this
field. The final model developed in this study consisted of
five main standards: “Provision of resources for activities
in the field of medication management”, “development
and consideration of the list of authorized medications
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for prescribing in the form of a pharmacopoeia”, “safety
in prescription and medication use”, “ordering, storing,
and dispensing systems of medications” and “educating
the community about the correct use of medications”.

The first standard of the model addresses providing
the resources needed for activities in medication man-
agement, aiming to supply the required quantitative
and qualitative inputs such as human resources, funds,
information infrastructure, physical space, equipment,
and materials. The second standard focuses on develop-
ing and considering the list of authorized medications
for prescription as a pharmacopoeia, emphasizing its
role in increasing efficiency, effectiveness, and access to
required medications in a systematic and rationalized
manner.

The third standard emphasizes the importance of safety
in prescribing and using medicines due to the high vol-
ume and widespread effects of MEs worldwide. This stan-
dard includes several important issues, such as improv-
ing the health team’s collaboration to provide effective
and safe treatment, establishing a comprehensive risk
management mechanism in medication management,
identifying safety and medication problems, designing
and implementing effective interventions, focusing on
medication audits by experienced individuals, and con-
sidering the expected short-term and long-term effects of
these processes and activities. These activities might in-
clude improving treatments, reducing undesired medi-
cation effects, and increasing community satisfaction
with the services provided.

The fourth standard addresses the necessity of estab-
lishing a system for ordering, storing, and dispensing
medications. This part focuses on creating and observing
a logical ordering mechanism based on health centers’
needs, considering quantity and quality in medication
orders, providing healthy and safe storage conditions,
and timely and on-demand dispensation of medications.
The ultimate goal is to reduce medication waste costs
and, consequently, the costs imposed on health centers
and the health system.

The fifth and final standard emphasizes providing cor-

rect community education regarding medication use.
This standard was included due to the importance of
proper medication use, stressing issues such as identify-
ing community education needs, providing proper edu-
cation about appropriate medication use and avoiding
nonprescription medication, training physicians and
health personnel on prescription norms, designing and
implementing social interventions to promote proper
medication use, and the expected implications of these
activities, such as cost reductions and minimizing medji-
cation misuse effects, especially medication resistance.

The experts in this study believed that “safety in pre-
scription and medication use” and “developing a list of
authorized medications for prescription in the form
of a pharmacopoeia” were the most and least impor-
tant standards, respectively. This indicates that while
experts emphasize the importance of MEs and promot-
ing medication safety, they consider the positive health
and economic consequences of developing and using a
pharmacopoeia as less important. Additionally, “order-
ing, storing, and dispensing systems of medications” and
“developing and considering the list of authorized medi-
cations for prescription in the form of a pharmacopoeia”
had the highest and lowest feasibility, respectively. This
can be attributed to the ease of intervention in ordering,
storing, and dispensing medications, the pharmacopoe-
ia’s implausibility, and the health centers’ lack of techni-
cal power to participate in this standard.

The implementation of the final developed accredita-
tion model in Iran’s health system may encounter chal-
lenges such as insufficient procurement of required
resources, a lack of an independent organization with
highly competent staff for conducting external evalua-
tions, low knowledge and experience among healthcare
center managers and staff regarding accreditation, and
a lack of defined motivations for successful individuals
and organizations that comply with accreditation stan-
dards. To overcome these challenges, measures such as
formal acceptance of accreditation and its organization
by the Ministry of Health, providing sufficient resources
for healthcare organizations, training health managers
and staff about accreditation, defining an effective mo-
tivation system, and using the experiences of pioneers
and successful health systems in accreditations could be
proposed.

Medication management is always considered one of
the main areas of hospital accreditation. Studies show
that all hospital accreditation models worldwide, espe-
cially pioneering models in the United States, Canada,
and France, as well as successful programs in the EMR
such as Jordan, Egypt, and Lebanon, emphasize proper
medication management. The standards and measures
defined in these accreditation models are based on fac-
tors such as the existence of a drug pharmacopoeia and
compliance with it in medication preparation and pre-
scription, timely and sufficient production or ordering
of medications, correct and safe storage according to

Health Tech Asmnt Act. 2025; 9(2).



MoshiriE et al.

manufacturer instructions, correct prescription based
on patient condition and needs, and evaluation and man-
agement of medication side effects. Iran’s hospital func-
tional accreditation model includes all these items with
full accuracy and detail (33).

Even though “preparation of essential medications” has
been mentioned as one of the eight primary functional
areas since the beginning of the primary healthcare
movement, accreditation models developed in public
health have not paid particular attention to it. Surveys
show that leading PHC accreditation models in the Unit-
ed States, Canada, and Australia, or leading models in the
EMR such as Jordan and Egypt, have focused very little on
developing standards and measures for this important
area, making only general and limited references. Based
on this, the accreditation model developed in the present
study aims to address this significant shortcoming by
ensuring appropriate quantity and quality of drug provi-
sion, maintaining and delivering medications correctly
and safely, monitoring correct prescription, and educat-
ing society on proper medication use (41).

One of the strengths of this study is the use of existing
effective accreditation models worldwide and the docu-
mentation available in Iran’s PHC system in medication
management to develop accreditation measures. The
high response rate of experts to the questionnaires was
another notable strength. Although experts were select-
ed based on purpose, the main limitation was the right
choice of participants and their expertise and represen-
tativeness. Experts’ geographical situation was another
limitation resolved by using internet platforms. The pos-
sibility of insufficient expert response was addressed by
repeated follow-ups by the research team to obtain opin-
ions.

5.1. Conclusions

The present study was conducted to provide an ap-
propriate framework for improving medication man-
agement in Iran’s PHC system through valid scientific
sources, the most credible and successful accreditation
models worldwide, and a strong research approach in
developing standards and accreditation measures. Given
the importance of medication management in the quali-
ty and safety of services provided to patients, implement-
ing this developed model could improve community
health and satisfaction. The researchers hope that apply-
ing the present model can provide a consistent and effi-
cient structure, leading to continuous quality and safety
improvements in medication management in Iran’s PHC
system. Implementing all recommended suggestions
would maximize this model’s benefits.

Acknowledgments

The researchers of the present study appreciate the
sincere collaboration of all the colleagues and experts
involved in the different stages of the study. They also
appreciate Tabriz Health Services Management Research

Health Tech Asmnt Act. 2025; 9(2).

Center’s financial support.

Authors’ Contribution

Design: Esmaeil Moshiri & Farid Gharibi

Literature Review: Masumeh Ebrahimi Tavani & Farid
Gharibi

Primary Model Development: Esmaeil Moshiri & Farid
Gharibi

Conducting Delphi Technique: Masumeh Ebrahimi
Tavani & Farid Gharibi

Finalizing Developed Model: Esmaeil Moshiri & Farid
Gharibi

Writing Manuscript: Esmaeil Moshiri, Masumeh Ebra-
himi Tavani & Farid Gharibi

All authors read and approved the final manuscript.

Clinical Trial Registration: Not applicable

Conflict of Interests:

The authors declare no conflict of interest.

Data Reproducibility: All study information is given in
the manuscript and the data will available according to
the request of the editor f the journal.

Ethical Approval: IR TBZMED.REC.1393.259

Funding/Support: The study was funded from Tabriz
University of Medical Sciences.

Informed Consent: Not applicable.

References

1. Sanghera IS, Franklin BD, Dhillon S. The attitudes and beliefs
of healthcare professionals on the causes and reporting of
medication errors in a UK Intensive care unit. Anaesthesia.
2007;62(1):53-61. [PubMed 1D:17156227]. https://doi.org/10.111
j1365-2044.2006.04858.X.

2. ChooJ,Hutchinson A, Bucknall T. Nurses’ role in medication safe-
ty. ] Nurs Manag. 2010;18(7):853-61. [PubMed ID:20946221]. https://
doi.org(10.1111/j.1365-2834.2010.01164.X.

3. Kohestani H, baghcheghi N. Investigation medication errors of
nursing students in Cardiac. Iran ] Forensic Med. 2008;13(4):249-
55.

4. Mansouri A, Ahmadvand A, Hadjibabaie M, Kargar M, Javadi M,
Gholami K. Types and severity of medication errors in Iran; a
review of the current literature. Daru. 2013;21(1):49. [PubMed
ID:23787134]. [PubMed Central ID:PMC3694014]. https://doi.
0rg(10.1186/2008-2231-21-49.

5. Gharekhani A, Kanani N, Khalili H, Dashti-Khavidaki S. Fre-
quency, types, and direct related costs of medication errors in
an academic nephrology ward in Iran. Ren Fail. 2014;36(8):1268-
72. [PubMed ID:24987790]. https://doi.org/10.3109/088602
2X.2014.934650.

6. Alsulami Z, Conroy S, Choonara I. Medication errors in the
Middle East countries: A systematic review of the literature. Eur
J Clin Pharmacol. 2013;69(4):995-1008. [PubMed ID:23090705].
[PubMed Central ID:PMC3621991]. https://doi.org/10.1007/
$00228-012-1435-Y.

7. Joolaee S, Hajibabaee F, Peyrovi H, Haghani H, Bahrani N. The re-
lationship between incidence and report of medication errors
and working conditions. Int Nurs Rev. 2011;58(1):37-44. [PubMed
1D:21281291]. https://doi.org/10.1111/j.1466-7657.2010.00872.X.

8. KohnlL, Corrigan |, Donaldson M. To Erris Human: Building a Safer
Health System. Washington (DC): National Academic Press; 2000.

9. Stratton KM, Blegen MA, Pepper G, Vaughn T.Reporting of medica-
tion errors by pediatric nurses. ] Pediatr Nurs. 2004;19(6):385-92.
[PubMed 1D:15637579]. https://doi.org/10.1016/j.pedn.2004.11.007.

10.  Grissinger MC, Kelly K. Reducing the risk of medication errors
in women. | Womens Health (Larchmt). 2005;14(1):61-7. [PubMed
1D:15692279]. https://doi.org/10.1089/jwh.2005.14.61.

1. Ahmadizar F, Soleymani F, Abdollahi M. Study of drug-drug in-


https://doi.org/10.1111/j.1365-2044.2006.04858.x
https://doi.org/10.1111/j.1365-2044.2006.04858.x
https://doi.org/10.1111/j.1365-2834.2010.01164.x
https://doi.org/10.1111/j.1365-2834.2010.01164.x
https://doi.org/10.1186/2008-2231-21-49
https://doi.org/10.1186/2008-2231-21-49
https://doi.org/10.3109/0886022X.2014.934650
https://doi.org/10.3109/0886022X.2014.934650
https://doi.org/10.1007/s00228-012-1435-y
https://doi.org/10.1007/s00228-012-1435-y
https://doi.org/10.1111/j.1466-7657.2010.00872.x
https://doi.org/10.1016/j.pedn.2004.11.007
https://doi.org/10.1089/jwh.2005.14.61

MoshiriE et al.

12.

14.

16.

17.

18.

19.

20.

21

22,

23.

24.

25.

26.

teractions in prescriptions of general practitioners and special-
ists in Iran 2007-2009. Iran ] Pharm Res. 2011;10(4):921-31. [PubMed
1D:24250431]. [PubMed Central ID:PMC3813067].

Mrayyan MT, Shishani K, Al-Faouri . Rate, causes and reporting of
medication errors in Jordan: Nurses’ perspectives. | Nurs Manag.
2007;15(6):659-70. [PubMed ID:17688572]. https://doi.org/10.1111
j1365-2834.2007.00724.X.

Ferner RE,Aronson JK. Clarification of terminology in medication
errors: Definitions and classification. Drug Saf. 2006;29(11):1011-
22. [PubMed ID:17061907]. https://doi.org/10.2165/00002018-
200629110-00001.

Krahenbuhl-Melcher A, Schlienger R, Lampert M, Haschke M,
Drewe |, Krahenbuhl S. Drugrelated problems in hospitals:
A review of the recent literature. Drug Saf. 2007;30(5):379-
407. [PubMed ID:17472418]. https://doi.org/10.2165/00002018-
200730050-00003.

Lazarou ], Pomeranz BH, Corey PN. Incidence of adverse drug re-
actions in hospitalized patients: a meta-analysis of prospective
studies. JAMA. 1998;279(15):1200-5. [PubMed ID:9555760]. https:/|
doi.org(10.1001/jama.279.15.1200.

Ernst FR, Grizzle A]. Drug-Related Morbidity and Mortal-
ity: Updating the Cost-of-lllness Model. ] Am Pharmaceut Assoc.
2001;41(2):192-9. https:|/doi.org[10.1016/s1086-5802(16)31229-3.
Seki Y, Yamazaki Y. Effects of working conditions on intrave-
nous medication errors in a Japanese hospital. ] Nurs Manag.
2006;14(2):128-39. [PubMed 1D:16487424]. https://doi.org/10.1111
j1365-2934.2006.00597.X.

18.Bahadori M, Ravangard R, Aghili A, Sadeghifar ], Gharsi Man-
shadi M, Smaeilnejad J. The Factors Affecting the Refusal of Re-
porting on Medication Errors from the Nurses’ Viewpoints: A
Case Study in a Hospital in Iran. ISRN Nurs. 2013;2013:1-5. https://
doi.org(10.1155/2013/876563.

Evans SM, Berry |G, Smith BJ, Esterman A, Selim P, O’Shaughnessy
], et al. Attitudes and barriers to incident reporting: A collab-
orative hospital study. Qual Saf Health Care. 2006;15(1):39-43.
[PubMed 1D:16456208]. [PubMed Central ID:PMC2563993].
https://doi.org/10.1136/qshc.2004.012559.

Harding L, Petrick T. Nursing student medication errors: A
retrospective review. | Nurs Educ. 2008;47(1):43-7. [PubMed
1D:18232615]. https:[/doi.org/10.3928/01484834-20080101-05.
Williams DJP. Medication errors. ] Royal College Physic Edinburgh.
2007;37(4):343-6. https:|/doi.org[10.1177/1478271520073704028.
Hemmati H, Ghorbani R, Hossein-Zadeh B, Ebrahim-Zadeh H,
Shakeri S. [The Effect of Single Dose of Dexamethasone on Post-
operative Nausea and Vomiting in Patients Undergoing Lapa-
roscopic Cholecystectomy]. ] Babol Uni Med Sci. 2014;16(11):15-21.
Persian. https://doi.org/10.18869/acadpub.jbums.16.11.15.

Carlton G, Blegen MA. Medication-related errors: A literature re-
view of incidence and antecedents. Annu Rev Nurs Res.2006;24:19-
38. [PubMed ID:17078409].

Gorgich EA, Barfroshan S, Ghoreishi G, Yaghoobi M. Investigating
the Causes of Medication Errors and Strategies to Prevention of
Them from Nurses and Nursing Student Viewpoint. Glob | Health
Sci. 2016;8(8):54448. [PubMed 1D:27045413]. [PubMed Central
ID:PMC5016359]. https://doi.org/10.5539/gjhs.v8n8p220.
Ghasemi F, Valizadeh F, Nasab MM. [Analyzing the knowledge
and attitude of nurses regarding medication error and its pro-
phylactic ways in educational and therapeutic hospitals of Khor-
ramabad]. Yafteh. 2009;10(2):55-63. Persian.

Robabi H, Arbabisarjou A. Computer Literacy Among Students
of Zahedan University of Medical Sciences. Global | Health Sci.

27.

28.

29.

30.

31

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

2015;7(4). https://doi.org/10.5539/gjhs.v7n4p136.

Mansouri A, Ahmadvand A, Hadjibabaie M, Javadi M, Khoee SH,
Dastan F, et al. A review of medication errors in iran: sources,
underreporting reasons and preventive measures. Iran | Pharm
Res. 2014;13(1):3-17. [PubMed 1D:24734052]. [PubMed Central
ID:PM(3985240].

Hinchcliff R, Greenfield D, Moldovan M, Westbrook ]I, Pawsey
M, Mumford V, et al. Narrative synthesis of health service ac-
creditation literature. BMJ Qual Saf. 2012;21(12):979-91. [PubMed
1D:23038406]. https://doi.org/10.1136/bmjqs-2012-000852.

Lee E. Safety climate and attitude toward medication error re-
porting after hospital accreditation in South Korea. Int | Qual
Health Care. 2016;28(4):508-14. [PubMed ID:27283441]. https://doi.
org(10.1093/intghc/mzw058.

Fortune T, O’Connor E, Donaldson B. Guidance on designing
healthcare external evaluation programmes including accredi-
tation. Dublin, Ireland: International Society for Quality in Health-
care (ISQua). 2015.

Tabrizi ]S, Gharibi F, Pirahary S. Developing of National Accredi-
tation Model for Rural Health Centers in Iran Health System.
Iran | Public Health. 2013;42(12):1438-45. [PubMed ID:26060646].
[PubMed Central ID:PMC4441941].

Tabrizi ]S, Gharibi F, Wilson A]. Advantages and Disadvan-
tages of Health Care Accreditation Mod-els. Health Promot Per-
spect. 2011;1(1):1-31. [PubMed ID:24688896]. [PubMed Central
ID:PMC3963612]. https://doi.org/10.5681/hpp.2011.001.

Sadeq Tabrizi ], Gharibi E. [Developing a national accreditation
model via Delphi Technique]. Hospital. 2012;11(2):9-18. Persian.
Directorate General of Health Services Ministry of Health and
Family Welfare. Standards for Primary Healthcare Units/Centers.
India: Directorate General of Health Services Ministry of Health
& Family Welfare; 2012. Available from: https://[nhm.gov.in/im-
ages[pdf/guidelines/iphs/iphs-revised-guidlines-2012/primay-
health-centres.pdf.

Health Care Accreditation Council. HCAC Primary Health Care
Accreditation Standards. Amman: Health Care Accreditation
Council; 2025. Available from: https:/[hcac.jojen-us/Accredita-
tion/Primary-Care-Accreditation-Standards.

Ministry of Health. Primary Healthcare Standards. Saudi Arabia:
Ministry Of Health; 2025. Available from: http://www.moh.gov.
sa/depts/Pharmacy/Documents.pdf.

Lawshe CH. A Quantitative Approach to Content Valid-
ityl.  Personnel  Psychol. 2006;28(4):563-75.  https:[/doi.
org[10.1111/j.1744-6570.1975.tb01393.X.

Kim YS, Han SH, Hwang JH, Park JM, Lee ], Choi ], et al. Develop-
ment of the Korean framework for senior-friendly hospitals:
a Delphi study. BMC Health Serv Res. 2017;17(1):528. [PubMed
1D:28778159]. [PubMed Central ID:PMC5545032]. https://doi.
0rg/[10.1186/s12913-017-2480-0.

Lee PP, Sultan MB, Grunden JW, Cioffi GA, IOP Consensus Panel.
Assessing the Importance of IOP Variables in Glaucoma Using a
Modified Delphi Process. ] Glaucoma. 2010;19(5):281-7. [PubMed
1D:19855301]. https://doi.org[10.1097/1]G.0b013e3181b4casd.
Culley JM. Use of a computer-mediated Delphi process to vali-
date a mass casualty conceptual model. Comput Inform Nurs.
2011;29(5):272-9. [PubMed 1D:21076283]. [PubMed Central
ID:PMC4322391]. https://doi.org/10.1097/NCN.0b013e3181fc3e59.
Tabrizi JS, Gharibi F. Primary healthcare accreditation standards:
a systematic review. Int | Health Care Qual Assur. 2019;32(2):310-
20. [PubMed ID:31017069].  https://doi.org/10.1108/IJHC-
QA-02-2018-0052.

Health Tech Asmnt Act. 2025; 9(2).


https://doi.org/10.1111/j.1365-2834.2007.00724.x
https://doi.org/10.1111/j.1365-2834.2007.00724.x
https://doi.org/10.2165/00002018-200629110-00001
https://doi.org/10.2165/00002018-200629110-00001
https://doi.org/10.2165/00002018-200730050-00003
https://doi.org/10.2165/00002018-200730050-00003
https://doi.org/10.1001/jama.279.15.1200
https://doi.org/10.1001/jama.279.15.1200
https://doi.org/10.1016/s1086-5802(16)31229-3
https://doi.org/10.1111/j.1365-2934.2006.00597.x
https://doi.org/10.1111/j.1365-2934.2006.00597.x
https://doi.org/10.1155/2013/876563
https://doi.org/10.1155/2013/876563
https://doi.org/10.1136/qshc.2004.012559
https://doi.org/10.3928/01484834-20080101-05
https://doi.org/10.1177/1478271520073704028
https://doi.org/10.18869/acadpub.jbums.16.11.15
https://doi.org/10.5539/gjhs.v8n8p220
https://doi.org/10.5539/gjhs.v7n4p136
https://doi.org/10.1136/bmjqs-2012-000852
https://doi.org/10.1093/intqhc/mzw058
https://doi.org/10.1093/intqhc/mzw058
https://doi.org/10.5681/hpp.2011.001
https://nhm.gov.in/images/pdf/guidelines/iphs/iphs-revised-guidlines-2012/primay-health-centres.pdf
https://nhm.gov.in/images/pdf/guidelines/iphs/iphs-revised-guidlines-2012/primay-health-centres.pdf
https://nhm.gov.in/images/pdf/guidelines/iphs/iphs-revised-guidlines-2012/primay-health-centres.pdf
https://hcac.jo/en-us/Accreditation/Primary-Care-Accreditation-Standards
https://hcac.jo/en-us/Accreditation/Primary-Care-Accreditation-Standards
http://www.moh.gov.sa/depts/Pharmacy/Documents.pdf
http://www.moh.gov.sa/depts/Pharmacy/Documents.pdf
https://doi.org/10.1111/j.1744-6570.1975.tb01393.x
https://doi.org/10.1111/j.1744-6570.1975.tb01393.x
https://doi.org/10.1186/s12913-017-2480-0
https://doi.org/10.1186/s12913-017-2480-0
https://doi.org/10.1097/IJG.0b013e3181b4ca8d
https://doi.org/10.1097/NCN.0b013e3181fc3e59
https://doi.org/10.1108/IJHCQA-02-2018-0052
https://doi.org/10.1108/IJHCQA-02-2018-0052

	_GoBack
	_ENREF_5
	_ENREF_6
	_ENREF_10
	_ENREF_11
	_ENREF_12
	_ENREF_13
	_ENREF_14
	_ENREF_15
	_ENREF_16
	_ENREF_18
	_ENREF_19
	_ENREF_21
	_ENREF_23
	_ENREF_24
	_ENREF_25
	_ENREF_27
	_ENREF_28
	_ENREF_29
	_ENREF_30
	_ENREF_32
	_ENREF_34
	_ENREF_35
	_ENREF_37
	_ENREF_38
	_ENREF_40
	_ENREF_41

