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Background. Rationalization is one of the first priorities in medicine for the logical prescription of medication; it is neces-
sary to consider the individual’s clinical condition, with the right dosage, during the appropriate period of time, and to impose the 
lowest possible cost to the patient and society. The proper and rational prescription of medicine is an important factor in securing 
community health. Obviously, the inappropriate use of medicine can lead to unfortunate consequences, such as patient dissatisfaction.
Objectives. This study aimed to investigate interventions which have been carried out about the logical prescription of medicine 
around the world. 
 Material and methods. This study is a systematic review study. All databases from inside and outside Iran – including PubMed, Scopus, 
Web of Science, Google scholar, Sid and Iran Medex – were searched. Articles from 2000 to 2017 were investigated and, ultimately, the 
articles were extracted and analyzed using the thematic analysis technique.
Results. From among 8,139 articles, 28 were selected. They referred to performance-based payment, performance feedback to physi-
cians and education. 
Conclusions. The implementation of interventions is an effective way to change physicians’ behavior and to rationalize the prescription 
of medicine. The authorities are recommended to take more care in this regard.
Key words: policy, reimbursement mechanism, reimbursement incentive.
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Background

According to the WHO, rational prescription of medication 
means prescribing a drug which is appropriate for the specific 
conditions of the patient, with the lowest possible dosage and du-
ration, with the lowest possible cost to the patient. Improper drug 
prescription is considered a worldwide problem since it can result 
in decreased rates of treatment success, the incidence of a larger 
number of side effects, increased drug resistance, failure of the 
patient to accept medication and heavy costs exerted on the pa-
tient in particular and on the healthcare economy in general [1]. 

A failure to understand the rational prescription of drugs 
and medication may have adverse consequences, such as pa-
tient dissatisfaction, a damaged relationship between a patient 
and his or her physician, elongation and increased acuteness of 
the illness, the creation of dangerous side effects, an increased 
likelihood of hospitalization and ultimately increased health-
care costs for patients, public organizations and the country as 
a whole [2]. 

Research shows that more than half of the medications pre-
scribed around the world are inappropriately prescribed, dis-
tributed or sold. In developed countries, 10–20 percent of the 
healthcare budget is spent on medications, while in developing 
countries, 20–40 percent is spent on prescription drugs [3]. 

Studies indicate that the amount of medicine prescribed 
does not follow a logical pattern and that it remains high [4–9]. 
In many countries, antibiotics represent 30% to 50% of medi-
cine prescription among therapy-related factors. Despite the 
fact that antibiotics are necessary to treat bacterial infections 
and that the failure to use them can in some cases threaten the 
patient’s life, studies show that 30–60 percent of prescriptions 
are inaccurate. These mistakes originate from physicians and 
distributers or from self-medication [4].

Several studies show that 5.1 to 5.43 percent of inpatients 
and 2 to 50 percent of outpatients are affected by undesirable 
medicine. Other results indicate that unwanted side effects of 
medicine can lead to longer hospitalization [6].

It should be noted that medicines, despite their vital role for 
patients, have side effects and sometimes dangerous impacts, 
which only highlights the importance of controlling the overuse 
of medicine. Therefore, both the economic role of medicine 
and its severe and deadly effects force us to create serious and 
comprehensive plans at the national and international levels to 
restrict the use of medication. Some countries have found ap-
propriate solutions by controlling costs in various sectors, such 
as production, import, distribution or prescription [10].

Appropriate policy options – and consequently, the ratio-
nal prescription of medicine – have significant impacts on in-
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dividual, economic, social and cultural aspects. At the patient 
level, it leads to effective and successful treatment, a reduction 
in treatment duration and length of stay in hospital, a reduction 
in treatment costs, increased safety and, ultimately, patient sat-
isfaction. We created a systematic study to investigate appropri-
ate interventions that have been conducted in other countries 
in order to rationalize the prescription of medicines.

Objectives

This study aimed to investigate interventions about the logi-
cal prescription of medicine carried out around the world.

Material and methods

Search strategy

This systematic review aimed to investigate interventions 
which were carried out between 2000 and 2017 and promoted 
the logical prescription of medicine.

Keywords such as ((Inappropriate Prescription [mesh] OR 
Inappropriate OR Irrational OR illogical) AND (drug prescription 
[mesh] OR Prescription OR treatment OR order) AND (Prescrip-
tion Drug Misuse [mesh] OR Drug) AND (Intervention OR policy 
OR strategy OR plan OR program)) were searched in the data-
bases of Web of Science, PubMed, Scopus and EMBASE.

A sample search strategy for Pub Med is as follows:
((Inappropriate Prescription [mesh] OR Inappropriate [title/ab-
stract] OR Irrational [title/abstract] OR illogical [title/abstract]) 
AND (drug prescription [mesh] OR Prescription OR treatment 
OR order) AND (Prescription Drug Misuse [mesh] OR Drug) 
AND (Intervention [Title/Abstract] OR policy [Title/Abstract] OR 
strategy [Title/Abstract] OR plan [Title/Abstract] OR program 
[Title/Abstract]))) Filters: Publication date from 2000/01/01 to 
2017/12/01; Humans.

Eligibility criteria

Inclusion criteria
The inclusion criteria for selecting articles are: 
1 – publication date between 2000 and 2017 and
2 – English or Persian language.

Exclusion criteria

The exclusion criteria included: 
1 – letters to the editor,
2 – articles presented at conferences,
3 – clinical topics and
4 – articles without an English abstract.

Review process

Our search was conducted in each database by using the 
search strategy above. Articles with duplicate titles were re-
moved from the review process and the inclusion and exclusion 
criteria were applied. To find the most relevant papers, the title, 
abstract and full text of the articles were checked. Resource 
management software (Endnote X6) was used to remove dupli-
cate cases and to organize and evaluate the abstract titles.

Quality assessment

The selected articles were evaluated by a checklist for ana-
lytical-descriptive studies (STROBE) and articles which were not 
of the required quality were excluded from the study.

Data extraction

After reviewing the articles’ quality, 28 articles were eventu-
ally studied. These papers were analyzed by the thematic tech-
nique. 

Results

Summary of the articles reviewed

A total of 28 articles were included in this study. Figure 1 
shows the process of reviewing and selecting the papers. 

Figure 1. PRISMA flow diagram of the study

The majority of the studies were performed before 2010 
(62%) and came from the continent of Asia (28%). In terms of 
research methodology (86%), the majority were interventional 
and 14% were retrospective.

The summaries of each article related to the interventions 
about logical prescription of medicine in the world are shown 
in Table 1.
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Discussion

in the present study, a total of 28 articles were investigated 
based on measures for rationalizing medicine prescription in 
other countries. 

the results of the present study indicate that training is ef-
fective in changing the behavior of physicians relying on ratio-
nal medicine prescription. A study by Teppo et al. indicated that 
training for primary care physicians is crucial and effective for 
early diagnosis of disease [36]. Also, the results of studies by 
Legare et al. [37], are consistent with the results of this study.

The results of studies by Bloom [38] and Berdage et al. [39] 
demonstrated that training  is not solitarily effective on behav-
ioral change, though these results are inconsistent with the re-
sults of this study.

Its seems that training, learner participation in educational 
discussions and the presentation of practical solutions in edu-
cational sections are effective. As the results of Valaitis study 
also show, educational workshops are more effective than tra-
ditional lectures in improving physicians’ skills and promoting 
patient health [40]. Another factor which affects the results of 
the training is the training level, skill and experience of the edu-
cator. Likewise, it seems that the number of learners and their 
level of interest in learning, the time when classes are held and 
the number of hours in the educational classroom are impor-
tant in this regard.

The results obtained in this study showed that performance-
-based payment is effective on behavioral change of physicians, 
as is rational prescription of medicine. In a study by Li et al., they 
found that in hospitals which implemented performance-based 
pay, the quantity of care and the length of patient treatment 
are higher than in hospitals that have not implemented perfor-
mance-based pay [41]. This study and the results obtained by 
Damberg and Fang are in line with the results of the current 
study. Werner et al. indicated that performance-based pay does 
not lead to higher quality of nurses’ performance in nursing 
homes [42, 43].

It seems that background and cultural factors, including 
characteristics of physicians and the level of regulation, have 
an impact on healthcare systems, in terms of the implementa-
tion of performance-based pay, as does the environment. It also 
seems that in systems where performance-based pay has an 
impact on the performance of physicians, other interventions 
may act as confounding factors – such as applying regulations, 
reminders and reminding to doctors, implementing guidelines 
and presenting performance feedback to them – which can 
double the effect of performance-based pay. 

Moreover, it seems that the amount and type of financial 
incentives are important in this regard. A study by Park and  
Werner shows that large financial incentives have a greater im-
pact on performance-based pay [44]. It seems in some cases 
the goals that are set are very ideal and unreachable; therefore, 
although the rewards are significant, it is obvious that individu-
als are not motivated to achieve these goals.

Based on this study, rewarding is effective on changing the 
behavior of physicians. The results of Al-Enezi’s et al. study in-
dicated that external rewards do not work because nurses have 
a high perception of inequality [45].

in general, one of the most important issues in human re-
source management is a reward system that has a motivational 
effect on employees’ behaviors, satisfaction and organizational 
effectiveness [46]. Rewards are divided into internal and exter-
nal categories. External rewards are awarded from the outside 
and are further divided into financial and non-financial catego-
ries; internal rewards are organized and derived from the indi-
vidual themselves and from the successes achieved.

Creamer studied why rewards are not effective in motivat-
ing employees and found that the reasons are an emphasis on 
cash rewards and pay bonuses that do not have a motivating 
effect, a delay between performance and rewards and offering 
similar rewards at frequent intervals [47]. 
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prove their performance can be effective, but existing problems 
– the interests or aspirations of the people who are subjected 
to these policies – may also change, requiring new policies to 
address them [53].

Conclusions

1. Physicians and community members should be informed of 
the dangers and conditions of irrational drug prescription.

2. Pharmacists should be engaged as an important control le-
ver in reviewing doctors’ prescription and feedback.

3. Management practices should be applied, including moni-
toring of the performance of doctors.

4. A performance-based payment system should be imple-
mented.

5. The system of family doctors and their prescriptions should 
be practiced.

6. Encouragement and punishment should be used to rational-
ize an appropriate monitoring function of drug prescription.
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Robbins, in his research, argued that when a person knows 
that the parity and equality principle is not observed or not ap-
plied to him/her or when there is no logical relationship between 
his reward and his performance, or when his/her remuneration 
does not meet his/her individual needs, it is likely that this person 
is not performing properly and will leave the organization [48].

The results of our study indicate that feedback and present-
ing feedback to physicians were helpful in changing their behav-
ior and in fact in improving the rational prescription of medicine. 
The results of studies by Price-Haywood et al. [49] and Mostofian 
et al. [50] are consistent with the results of the current study.

Tavarez’s et al. study showed that performance feedback to 
pediatric emergency physicians over a three-month period did 
not affect patient suffering from diarrhea and vomiting [51]. The 
results of these studies are not consistent with the results of 
this study.

It seems that background characteristics of the environ-
ment, such as the level of the staff’s attention and belief in feed-
back are less effective on the results obtained. The results from 
Sargeant’s et al. study indicated that the reaction, vision and 
imagination of physicians to multistage feedback is influenced 
by the effect of the reaction on their performance [52].

Similarly, the characteristics of service providers such as 
presenting feedback and the accuracy rate of feedback given 
to the staff are effective on giving them the feedback. Setting 
policies on presenting feedback to physicians in order to im-
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