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Abstract
Background The implementation of the electronic prescribing system follows certain objectives and the
users' perspectives can contribute to understanding the e�ciency and effectiveness of this system. The
aim of this study was to evaluate physicians' perspective on the e�ciency and effectiveness of the
electronic prescribing system.Methods This study was conducted on all physicians using the electronic
prescribing system in clinics and hospitals a�liated with the treatment deputy of the Social Security
Organization in Sistan and Baluchistan province in Iran. Data were collected using a questionnaire with a
reliability of α=94% that was developed and validated for this study.Results The mean and standard
deviation of the e�ciency and effectiveness of the electronic prescribing system were 3.68±0.67 and
3.84±0.65, respectively. Patient safety had the highest mean score among all the dimensions (4.0±0.64).
Most participants (n=55, 79%) considered the e�ciency and effectiveness of this system high. More than
90% of the physicians (n=63) believed that the electronic prescribing system enables a better medication
prescription by providing alerts and access to patients’ medication history.Conclusion The �ndings
showed that most physicians believed that the electronic prescribing system of Iran's SSO has high
e�ciency and effectiveness. In particular, using this system improves patient safety and reduces costs.

Background
One of the systems currently used in medical centers is the electronic prescribing system. The electronic
prescribing system uses computerized communication networks to store and transfer physician orders to
the pharmacy at the point of care [1, 2]. Previous studies [2–9] have shown that using the electronic
prescribing system enhances the e�ciency of care providers, improves patient safety, reduces medical
costs, increases the effectiveness of services provided, enables access to the patient's medication history
and the monitoring of medication interactions, improves medical outcomes and reduces health care
expenses.

In the southeast of Iran, due to the small number of physicians in proportion to the population, the
number of visits to hospitals and clinics a�liated to the Social Security Organization (SSO) is high, and
the time spent by the physician on each patient is therefore limited. According to the results obtained in
some studies [10–12], electronic prescriptions take more time to write compared to paper prescriptions.
Also, about half of a physician's time is spent on recording data in this method [13] and a large number of
errors can occur in outpatient care [12]; however, previous studies have shown that these systems
improve patient safety and reduce costs [8].

E�ciency means the expenditure of a certain amount of effort and resources to fully and properly achieve
a goal and includes items such as time, costs and ease of performing tasks, etc. [14, 15]. Effectiveness
means the full and proper achievement of a goal by the user and includes items such as patient safety,
the system's in�uence on the quality of the provided services, etc. [14, 15]. Considering that effectiveness
can be used for measuring output while e�ciency can be used to assess the resources needed to achieve
these goals [14], the system's status can therefore be measured by the concurrent evaluation of e�ciency
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and effectiveness. Without considering users' perspective and their satisfaction, the system will be
abandoned. Accordingly, due to the high costs of developing system, signi�cant �nancial resources will
be required to buying and implement an information system. Thus, it is necessary to evaluate their
perspective and satisfaction [16, 17]. The physicians are the main users of electronic prescribing system.

To our knowledge, no study has been carried out concurrently evaluated the e�ciency and effectiveness
of the electronic prescribing system from the perspective of physicians despite the extensive use of this
systems. E�ciency and effectiveness have been evaluated in few studies as the secondary objective [18–
20]. To achieve the goals of the successful implementation of the electronic prescribing system, the
perspective of physicians can be useful in understanding the e�ciency and effectiveness of the system.
The aim of this study was to evaluate physicians' perspective on the e�ciency and effectiveness of the
electronic prescribing system.

Methods
The electronic prescribing system of the Social Security Organization (SSO)

The electronic prescribing system of SSO’s medical centers and hospitals is the most extensive and the
only electronic prescribing system implemented countrywide in Iran. This system is used in all medical
centers a�liated to SSO, including 70 hospitals and 279 general and specialized clinics throughout the
country [21].

The electronic prescribing system implemented in SSO health centers and hospitals works as part of the
hospital information system in hospitals and as a separate system in clinics for the registration of
medications and para-clinical procedures by physicians and is only available to physicians within these
centers. Figure 1 illustrates the professional process of using the electronic prescribing system. In this
system, medications can be selected and registered by the physician through both a search and from the
list of medications registered as a package (Figure 2). Figure 3 illustrates the medications registered as a
package in this system. The medication package is a list of medications that has been arranged �rst by
medication type and then alphabetically and can be selected from an approved box.

This system allows the physician to select the intended medications and then register their order, method
of administration and dosage. Medications are then automatically registered in the patient's medication
history. Para-clinical measures, including tests, imaging and other procedures, can also be registered. In
addition to the registration of medications and procedures, the patient's vital signs, main complaint and
current illness, disease history, physical examination results, diagnosis and diagnosis explanation and
treatment plan can also be registered in this system. The system warns physicians of any medication
interactions or if a certain medication has already been prescribed to the patient by other physicians at a
recent time. At the present time, this system only registers the medications available in the relevant health
center and other medications not available in the same center are registered as paper prescriptions.

Study design
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This descriptive-analytical study was conducted in 2018 on all the physicians using the electronic
prescribing system of the SSO in Sistan and Baluchistan Province. Sistan and Baluchistan Province is
one of the southeastern provinces of Iran, and its provincial SSO has �ve general and specialized clinics
and two hospitals. This study was conducted a year after the implementation of the electronic prescribing
system in this province.

Data collection

Data were collected using a self-administered questionnaire based on the review of relevant scienti�c
literature. The validity of this questionnaire was con�rmed by two medical informatics experts and two
health information management experts, and its reliability was measured through a study of 20 of the
participants and its Cronbach's alpha was reported as α=94%.

The questionnaire consisted of three sections:

1) Six items related to demographic data and clinical experience, computer skills, mean number of hours
of computer use per shift and site of using the electronic prescribing system by the participant.

2) Questions related to physicians' perspectives on the e�ciency (19 questions) and effectiveness (13
questions) of the electronic prescribing system. The e�ciency was in three dimensions, including time (7
questions), costs (5 questions) and other e�ciency-related questions (7 questions). The effectiveness
was in two dimensions, including patient safety (6 questions) and other effectiveness-related items (7
questions). The items were answered based on a �ve-point Likert scale (including ‘totally disagree’,
‘disagree’, ‘ineffective’, ‘agree’ and ‘totally agree’).

3) Open-ended questions related to the most positive and negative aspects of the electronic prescribing
system.

Data were collected by the researcher through a visit to the physicians' workplace while using the
electronic prescribing system and asking them to complete the questionnaire. Before completing the
questionnaire, the participants were briefed on the study and how to complete the questionnaire, and
informed verbal consent was obtained from them and completing the questionnaire indicated the
participant’s consent.

 

Data analysis

Data were analyzed using SPSS-18. Descriptive statistics were used to calculate frequency and
percentage of the responses. the ‘totally agree’ and ‘agree’ options were reported together and the
‘disagree’ and ‘totally disagree’ options also reported together. For the analytical statistics, each option on
the Likert scale was given a score from one (‘totally disagree’) to �ve (‘totally agree’), and their mean
values were taken as the e�ciency and effectiveness scores. The mean value of 3 was considered the
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cut-off point for the e�ciency and effectiveness scores, and scores higher than 3 were taken to indicate a
good e�ciency and effectiveness [22].

The relationship between e�ciency and effectiveness was then assessed by the Chi-square test.
Normality was assessed using the Kolmogorov-Smirnov test. Given the normal distribution of the data,
Pearson’s analytical test was used to assess the relationship of age and work experience with e�ciency
and effectiveness, the relationship of the e�ciency dimensions with the effectiveness dimensions, and
also the relationship of e�ciency with effectiveness. The analytical independent t-test was used to
assess the relationship of gender, the site of using the electronic prescribing system and specialization
with e�ciency and effectiveness. The relationship of computer skills with e�ciency and effectiveness
was also assessed using the ANOVA.

Results
Of the 82 participants in the study, 69 (84%) responded to the questionnaire. Demographic information of
the participants is shown in The mean and standard deviation of age and work experience of these
participants were 42±10 and 12±8 years, respectively. Demographic information of participants is shown
in Table 1. In total, 56% (n=39) of the participants were male. The majority of the physicians (73%) had a
moderate level of computer skills.

The mean and standard deviation of the scores of the e�ciency and effectiveness of the electronic
prescribing system were 3.68±0.67 and 3.84±0.65 out of �ve, respectively. Figure 4 illustrates the mean
scores of the different dimensions of e�ciency and effectiveness. Among the effectiveness dimensions,
‘patient safety’ had the highest mean score (4.0±0.64) and the ‘other effectiveness-related items’ the
lowest mean score (3.68±0.73). Among the e�ciency dimensions, the highest mean score pertained to
‘costs’ (3.79±0.66) and the lowest to the ‘other e�ciency-related items’ (3.6±0.70).

The effect of the electronic prescribing system on e�ciency based on the physicians' perspective is
shown in Table 2. In the dimension of time related to the e�ciency of the electronic prescribing system,
the physicians’ highest agreement with the electronic prescribing system pertained to the ‘correction of
mistakes in the shortest time while using the system’ and ‘saving the patients' time for receiving their
medications due to the prescription being based on the pharmacy’s availability list’ with more than 80%
(n=56). The lowest agreement pertained to ‘allocating more time to the patients’ with 52% (n=36). In the
dimension of costs, 81% (n=56) of the physicians believed that the greatest savings were due to the
registration of the prescribed medications in the electronic prescribing system and the lowest agreement
was obtained for ‘the reduced patients' costs’ with 52% (n=36). In the dimension of ‘other e�ciency-
related items’, the greatest agreement among the physicians pertained to the ‘fewer prescription issues
such as illegible handwriting’ with 81% (n=61); also, 42% (n=29) of the physicians believed that the
electronic prescribing system has no effect on the patients’ visits to health centers.

Table 3 shows the effect of the electronic prescribing system on effectiveness based on the physicians'
perspective. In the dimension of ‘patient safety’, the physicians’ highest agreement with the electronic
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prescribing system (91%; n=63) pertained to ‘better medication prescription by providing system's alerts
and access to patients’ medication history’ and the least agreement pertained to ‘improvement in
medication prescription in accordance with clinical guidelines’ (68%; n=47). In the dimension of ‘other
effectiveness-related items’, the highest agreement among the physicians pertained to the ‘registration of
medications during the patient's visits’ with 82% (n=57) and the lowest to the ‘registration of all the
intended medications’ with 45% (n=31).

The results of the analytical statistics showed that the mean scores of e�ciency and effectiveness had
no signi�cant relationship with gender, age, work experience, specialization, the site of using the system
or computer skills (P>0.005); however, there were signi�cant positive relationships (r>+0.6; P<0.0001)
between the mean scores of e�ciency and effectiveness and also between all the dimensions of
e�ciency (time, costs and other e�ciency-related items) and effectiveness (patient safety and other
effectiveness-related items).

Table 4 shows the relationship between the e�ciency and effectiveness of the electronic prescribing
system based on the results of the Chi-square test. Most of the participants (80%, n=55) considered the
e�ciency and effectiveness of this system to be high and only a few (6%, n=4) regarded the system's
e�ciency and effectiveness as low.

In response to the two open-ended questions, 20 participants reported positive aspects for the system and
24 participants reported negative aspects, as shown in Table 5.“Registration of the patient's medication
history” (n=14), and “Duplicate registration of prescriptions due to the incompatibility of the electronic
prescribing system with other systems across the city” (n=11) were the most important positive and
negative aspects of electronic prescribing system, respectively.

Discussion
Core-summary �ndings

The majority of physicians believed the electronic prescribing system of the SSO has a high e�ciency
and effectiveness. The most of physicians agreed that the following items increased the e�ciency and
effectiveness of the electronic prescribing system: Enhanced patient safety, reduced medical errors, better
medication prescription by providing alerts and access to patients’ medication history, the registration of
medications and the correction of mistakes in the shortest time and during the patient's visit, savings in
the organization's resources through medication registration, savings in the patients’ time for receiving
their medications due to prescriptions being based on pharmacies’ availability and fewer prescription
issues such as illegible handwriting.

Physicians believed that one of the issues that reduces the e�ciency and effectiveness of the electronic
prescribing system is the registration of all the medications intended by the physician for the patient in
the electronic prescribing system, since only medications available in the a�liated medical centers are
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registered through this system and any medications available outside the center are registered on paper,
which leads to duplications in the case of referral to other centers.

Comparisons with existing literature

Like to this study, the results of previous studies demonstrated that the electronics prescription system
can enhanced patient safety and reduced medical errors [4, 8, 9, 23]. The present �ndings con�rm the
results obtained in a study conducted by Lapane et al. [4] to assess users' perception of the e�ciency and
ine�ciency of the electronic prescribing system, which showed that most participants considered the
system highly e�cient.

Based on the results of this study, more than half of the physicians believed that using this system leads
to reduced costs, and number of prescriptions. Similarly, The results of two studies [24, 25] showed that
using the electronic prescribing system and electronic medication exchange will reduce costs. The results
obtained in McMullin et al. study [26] also showed that implementing the electronic prescribing system
leads to fewer prescriptions of expensive medications.

In this study, a small number of the participants argued that using the electronic prescribing system
increases physicians’ interaction with the computer and reduces their interaction with the patients and
that physicians spend a long time entering the medication data into the electronic prescribing system and
will therefore have less time for a careful examination and eye contact with the patient. This �nding
concurs with the results obtained by Devine et al. [10] and Hollingworth et al. [11].

Given that some of the problems of this system are caused by its incompatibility with the other systems,
the infrastructures needed for the system's compatibility with other systems are recommended to be
further considered by policy-makers. Some of the problems of this system have to do with its usability.
Future studies are recommended to employ usability methods to assess the e�ciency and effectiveness
of the system though measuring the time and resources it uses up.

Limitations
This study had two limitations. First, since it was conducted in only one of the provinces of Iran, and also
due to the small statistical population in proportion to the total population of the users of the electronic
prescribing system across the country, the data obtained should be generalized with caution; however,
since the structure of human resources’ distribution is the same in most health centers of the SSO,
conducting this study in other centers seems to not produce different results. Second limitation is that
physicians’ perspective were used in this study to assess the e�ciency and effectiveness of the electronic
prescribing system and the evaluation of users' perspectives may not be as accurate as the employment
of other methods such as timing, which is used to estimate the amount of time spent working with the
system to perform a given task, etc. Future studies can use more objective techniques to measure these
two components.
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Conclusions
The result of this study shows the electronic prescribing system improves the e�ciency and effectiveness
of prescription writing by physicians. In particular, using this system increases patient safety and reduces
costs. There were certain concerns involved in the use of this system, including physicians' greater
interaction with the computer rather than the patients and increased duplicate medication registrations.
Given that some of the problems of this system were associated with its incompatibility with other
systems and also its usability, the programmers and developers of electronic prescribing systems are
recommended to further consider the compatibility and usability of these systems and seek to upgrade,
design and redesign their electronic prescribing systems to increase their e�ciency and effectiveness.

The results of this study provided an insight into the problems and bene�ts of e�ciency and
effectiveness of electronic prescribing system. Electronic prescribing system are relatively new or in the
early stages of their advancement in some developing countries and many of the e�ciency and
effectiveness problems of this system may have been resolved in developed countries. Thus, developing
countries that are recently involved in the designing and implementing of electronic prescribing system
encounter same problems. So the results of this study may be helpful for health policy makers and
system developers of these countries.
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Tables
Table 1: Demographic information of the participants

Demographic information Frequency (Frequency Percentage)
Gender Male 39 (56%)

Female 30 (44%)
Specialization General 44 (64%)

Specialist 25 (36%)
Site of use Hospital 45 (65%)

Clinic 24 (35%)
Computer skills Elementary 10 (15%)

Intermediate 49 (73%)
Advanced 8 (12%) 

 

Table 2: The frequency and frequency percentage of the items on the effect of the electronic prescribing system
on efficiency
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Row Item Disagree Ineffective Agree  
Number
(%)

Number
(%)

Number
(%)

 

A)   Dimension of Time
1 Allocation of more time to the patients 19

(27.5%)
14
(20.3%)

36
(52.1%)

 

2 Reduced waiting time for the patients 16
(23.2%)

12
(17.4%)

40
(58%)

 

3 Spending less time on medication prescriptions compared to the
traditional method

12
(17.3%)

11
(15.9%)

46
(66.7%)

 

4 Correction of mistakes in the shortest time while using the
electronic prescribing system

6 (8.6%) 6 (8.7%) 57
(82.6%)

 

5 Saving the patients' time for receiving medications due to the
prescription being based on availabilities at the pharmacy

3 (4.3%) 10
(14.5%)

56
(81.1%)

 

6 Saving the physician's time 16
(23.2%)

14
(20.3%)

39
(56.5%)

 

7 Speeding up task performance 15
(21.7%)

16
(23.2%)

38
(55.1%)

 

B)   Dimension of Cost
8 General reduction in the treatment costs incurred by patients 8

(11.6%)
25
(36.2%)

36
(52.2%)

 

9 Savings in the prescription and use of medications 7
(10.1%)

13
(18.8%)

49
(71%)

 

10 Reduced number of prescriptions per patient 8
(11.5%)

16
(23.2%)

45
(65.2%)

 

11 Savings in the organization's resources through medication
registration

4 (5.8%) 8 (11.6%) 56
(81.1%)

 

12 Reduced medication costs by choosing medications covered by
insurance

4 (5.8%) 16
(23.2%)

49
(71%)

 

C)   Other efficiency-related items
13 System’s ease of use and not requiring much mental effort 10

(14.5%)
17
(24.6%)

42
(60.9%)

 

14 Reduced number of prescription issues, such as illegible
handwriting

7
(10.1%)

1 (1.4%) 61
(88.4%)

 

15 Reduced workload for the physicians 16
(23.2%)

16
(23.2%)

37
(53.6%)

 

16 Reduced patients' visits to medical centers 10
(14.4%)

29 (42%) 30
(43.4%)

 

17 Greater efficiency in performing tasks 5 (7.2%) 23
(33.3%)

41
(59.4%)

 

18 Easier task performance for the physicians 11
(15.9%)

13
(18.8%)

45
(65.8%)

 

19 Medication and procedure registration in fewer steps 6 (8.7%) 14
(20.3%)

49
(71%)
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Table 3: The frequency and frequency percentage of the items on the effect of the electronic prescribing system
on effectiveness
Row Item Disagree Ineffective Agree

Number
(%)

Number
(%)

Number
(%)      

A)   Dimension of Patient Safety
1 Increased patient safety 2 (2.9%) 10

(14.5%)
57
(82.6%)

2 Improved medication prescription in accordance with clinical
guidelines (more effective medication prescription)

4 (5.8%) 18
(26.1%)

47
(68.1%)

3 Fewer medical errors 3 (4.3%) 11
(15.9%)

55
(79.7%)

4 Increased care in providing services 7
(10.1%)

20 (29%) 42
(60.8%)

5 Better medication prescription by providing system's alerts 3 (4.3%) 3 (4.3%) 63
(93.1%)

6 Better medication prescription by access to patients’ medication
history

3 (4.3%) 3 (4.3%) 63
(93.1%)

B)   Other effectiveness-related items
7 Better exchange of information between physicians and the

pharmacy
6 (8.7%) 12

(17.4%)
51
(73.9%)

8 Eliminating physicians’ work demands in medication prescription 8
(11.6%)

23
(33.3%)

38
(55%)

9 Medication registration during the patients’ visits 5 (7.2%) 7 (10.1%) 57
(82.6%)

10 Helpfulness of the system for writing prescriptions 11
(15.9%)

24
(34.8%)

34
(49.2%)

11 Registration of all the intended medications 20
(28.9%)

18
(26.1%)

31
(44.9%)

12 Facilitating a greater control over the prescription of daily
medications

2 (2.9%) 16
(23.2%)

51
(73.9%)

13 Increased general effectiveness of the physician in prescribing
medications

5 (7.2%) 16
(23.2%)

48
(69.6%)

 
Table 4: The relationship between the efficiency and effectiveness of the electronic prescribing system

  Efficiency Total P-Value
Low
Number (%)

High
Number (%)

Effectiveness Low
Number (%)

4 (5.8%) 3 (4.3%) 7 (10.1%) 0.021

High
Number (%)

7 (10.1%) 55 (79.8%) 62 (89.9%)

Total 11 (15.9%) 58 (84.1%) 69 (100%)

 
Table 5: The positive and negative aspects of using the electronic prescribing system
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Positive aspects Negative aspects
Registration of the patient's
medication history (n=14),
Assessment of medication
interactions (n=5), Increased
speed of medication
registration (n=3), Reduced
medication errors, Access to
the patient's history if
implemented nationwide,
Medication prescription based
on availability at the pharmacy,
Reduced uncontrolled use of
medications and savings in
medication use (n=2), Seeing
the entire list of medications
and their control, Use of less
paper (n=1).

Duplicate registration of prescriptions due to the incompatibility of the
electronic prescribing system with other systems across the city (n=11),
Greater interaction with the computer rather than the patient (n=9),
Ergonomic problems of working with the computer (n=4), Sudden
interruptions and disruptions in the system (n=3), Limitations in medication
prescription, Non-elimination of paper prescriptions, Lack of access to the
system outside the hospital, Physicians’ dependence on the computer, No
access to the patient's photo for identification (n=1).

 

Figures

Figure 1

The process of working with the electronic prescribing system
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Figure 2

A sample physician’s desktop for the registration of medications and procedures (There is no identi�able
information in the �gure)
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Figure 3

The page of the medications registered as a package in the electronic prescribing system
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Figure 4

The mean scores of the different dimensions of the e�ciency and effectiveness of the electronic
prescribing system


