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Abstract
Objective  To identify the frequency and types of prescription errors, assess adherence to WHO prescribing indicators, 
and highlight the gaps in current prescribing practices of Junior dental practitioners in a tertiary care hospital in 
Karachi, Pakistan.

Methods  This cross-sectional study was conducted from January 2021 to March 2021. The study included the 
prescriptions by house surgeons and junior postgraduate medical trainees for walk-in patients visiting the dental 
outpatient department. A total of 466 prescriptions were evaluated for WHO core drug prescribing indicators. The 
prescription error parameters were prepared by studying the WHO practical manual on guide to good prescribing 
and previous studies. Prescription errors, including errors of omission related to the physician and the patients, along 
with errors of omission related to the drug, were also noted. The statistical analysis was performed with SPSS version 
25. Descriptive analysis was performed for qualitative variables in the study.

Results  The average number of drugs per encounter was found to be 3.378 drugs per prescription. The percentage 
of encounters with antibiotics was 96.99%. Strikingly, only 16.95% of the drugs were prescribed by generic names and 
23.55% of drugs belonged to the essential drug list. The majority lacked valuable information related to the prescriber, 
patient, and drugs. Such as contact details 419 (89.9%), date 261 (56%), medical license number 466 (100%), diagnosis 
409 (87.8%), age and address of patient 453 (97.2%), form and route of drug 14 (3%), missing drug strength 69 (14.8%), 
missing frequency 126 (27%) and duration of treatment 72 (15.4%). Moreover, the wrong drug dosage was prescribed 
by 89 (19%) prescribers followed by the wrong drug in 52 (11.1%), wrong strength in 43 (9.2%) and wrong form in 
9 (1.9%). Out of 1575 medicines prescribed in 466 prescriptions, 426 (27.04%) drug interactions were found and 
299 (64%) had illegible handwriting.

Conclusion  The study revealed that the prescription writing practices among junior dental practitioners are 
below optimum standards. The average number of drugs per encounter was high, with a significant percentage of 
encounters involving antibiotics. However, a low percentage of drugs were prescribed by generic name and from the 
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Introduction
A medical prescription is a legal document used to spec-
ify the medications and treatment needed to cure a medi-
cal condition [1]. The judicious selection and prescribing 
of appropriate drugs is important in effectively improving 
a patient’s health [2]. However, the irrational and immod-
erate drug prescription not only causes financial burdens, 
adverse effects and difficulties in obtaining the required 
medications. Therefore, the necessity for drugs and med-
ications included in prescriptions should be transparent 
and justified to mitigate potential negative impacts and 
enhance overall treatment efficacy and safety. [2, 3].

The ability to prescribe commonly used medications 
safely and effectively is a core competency of a quali-
fied practitioner. The reported frequency of prescrip-
tion errors varies between 39 and 74% of all medication 
errors [4, 5]. In developing countries, many people suffer 
annually due to medication errors resulting from incor-
rect drug selection, inadequate prescription and misin-
terpretation [4]. Errors also occur in developed countries, 
particularly among junior doctors or residents. A meta-
analysis showed that junior doctors were responsible for 
most of the prescription errors in hospitals, varying from 
2 to 514 per one thousand prescriptions and from 4.2 to 
82% of patients [6]. Furthermore, a study at London Uni-
versity Hospital recorded 135 medical errors per week, of 
which a quarter were potentially serious, with the most 
errors from third- or fourth-year house officers [5].

To improve the treatment quality and to avoid medi-
cation errors, it is necessary to establish and follow 
standard healthcare protocols [7]. The World Health 
Organization (WHO) has developed drug prescription 
patterns that include indicators to help medical practitio-
ners write appropriate prescriptions and avoid errors [7, 
8]. An ideal prescription should comprise all elements: 
superscription (date, particulars of the prescribing doc-
tor, patient details, and the symbol Rx), inscription (name 
of the drug, formulation, and unit dosage), subscription 
(quantity and dosage form for the pharmacists), tran-
scription (directions for the patient), and the prescriber’s 
signature along with the registration number issued by 
the medical council [9].

In the field of dentistry, the most commonly prescribed 
drugs are NSAIDs and antibiotics. Due to the character-
istics of these drugs, it is mandatory to determine accu-
rate doses and be aware of any adverse or toxic effects 
[10, 11]. However, junior and inexperienced practitioners 

are often prone to making prescription errors, which 
can lead to adverse drug reactions, increased health-
care costs, and overall treatment inefficacy. In develop-
ing countries like Pakistan, where the healthcare system 
faces numerous challenges, the prevalence of such errors 
is higher [12–15]. Various cross-sectional studies in Paki-
stan have assessed the knowledge and awareness of drug 
prescriptions among dental practitioners and house offi-
cers. For instance, Ashraf et al. [12]. found that 50.5% 
of respondents were unfamiliar with WHO guidelines 
for good prescribing. Similarly, Baig et al. [13]. reported 
inadequate compliance with these guidelines. Ashraf et 
al. [14] noted that the majority of house officers relied on 
their supervisors for drug prescriptions, with the Inter-
net (37%), books (35.8%), and fellow colleagues (34.3%) 
being other major sources of information. Babar et al. 
[15]. highlighted a general lack of knowledge among den-
tal house officers regarding prescription writing, as they 
were unaware of the essential elements of a prescrip-
tion. While these studies were undertaken using ques-
tionnaires to assess knowledge and awareness, our study 
uniquely evaluates real-time prescriptions to provide a 
more accurate assessment of current prescribing prac-
tices among junior dental practitioners.

Moreover, evaluating the quality of prescriptions writ-
ten by junior dental practitioners in a tertiary care hos-
pital in Karachi provides valuable insights into common 
errors and areas needing improvement. This study aims 
to identify the frequency and types of prescription errors, 
assess adherence to WHO prescribing indicators [8], 
and highlight the gaps in current prescribing practices. 
By doing so, it seeks to inform targeted interventions, 
such as enhanced training programs and stricter regula-
tory measures, to improve the quality of prescriptions, 
thereby ensuring better patient outcomes and minimiz-
ing the risks associated with incorrect drug prescriptions.

Materials and methods
Study setting and ethical approval
This cross-sectional study was conducted from January 
2021 to March 2021, during which verbal informed con-
sent was obtained from the participants whose prescrip-
tions were evaluated. Given that the study involved the 
analysis of existing medical records and did not include 
direct interaction with participants or patients, verbal 
consent was considered appropriate and was approved 
by the Institutional Review Board/Ethics Committee. 

essential drug list. Numerous prescription errors, both omissions and commissions, were identified, highlighting the 
need for improved training and adherence to WHO guidelines on good prescribing practices. Implementing targeted 
educational programs and stricter regulatory measures could enhance the quality of prescriptions and overall patient 
safety.
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Prior approval was obtained from the ethics and review 
committee of the tertiary care hospital, JPMC: No. F.2–
81/2020-GENL/12,316/JPMC. Participants were fully 
informed about the nature and purpose of the study 
before providing consent.

Study selection criteria and sample estimation
The sample size was calculated using the WHO [16] 
sample size calculator. Considering the average number 
of drugs per encounter is 37.9% or 3.2 [21], with a con-
fidence interval of 95%, a margin of error of 5%, and a 
power of test of 80%, and incorporating an anticipated 
response rate of 75% and an estimated effect size of 0.5, 
the projected sample size for this study was 466 partici-
pants. This study employed non-probability convenience 
sampling method. This approach involved including all 
prescriptions written by house surgeons and postgradu-
ate medical trainees for walk-in patients visiting the 
dental outpatient department. We incorporated an antic-
ipated response rate of 75% and an estimated effect size 
of 0.5. With these considerations, alongside a 95% confi-
dence interval, a 5% margin of error, and 80% power, the 
revised sample size for this study was 466 participants.

Prescribing indicators
The WHO core drug prescribing indicators [8] are a set 
of measures designed to assess the quality of prescribing 
practices by healthcare professionals. These indicators 
are commonly used in healthcare research to evaluate 
the appropriateness and efficiency of drug prescribing. 
It includes the average number of drugs per encounter, 
the percentage of drugs prescribed by generic name, the 
percentage of encounters with antibiotics prescribed, and 
the percentage of drugs prescribed from the essential 
drug list.

Average number of drugs per encounter
This indicator assesses the extent to which healthcare 
practitioners prescribe multiple medications during a 
single patient encounter. It is calculated by dividing the 
total number of drugs prescribed by the total number 
of patient encounters. A high average number of drugs 
per encounter may suggest polypharmacy, which can 
increase the risk of adverse drug interactions and medi-
cation non-adherence.

Percentage of drugs prescribed by generic name
This indicator measures the proportion of drugs pre-
scribed using their generic names rather than brand 
names. A higher percentage of generic drug prescribing 
is generally considered more cost-effective and less prone 
to medication errors.

Percentage of encounters with antibiotics prescribed
This indicator evaluates the frequency with which anti-
biotics are prescribed during patient encounters. It is 
calculated by dividing the number of encounters with 
antibiotics prescribed by the total number of patient 
encounters. Overuse or inappropriate use of antibiotics 
can contribute to antibiotic resistance, a global health 
concern.

Percentage of drugs prescribed from the essential drug list
This indicator assesses the extent to which prescribed 
medications are included in an essential drug list, which 
typically comprises a limited number of cost-effective 
and therapeutically effective drugs recommended for 
common health conditions. It is calculated by dividing 
the number of drugs prescribed from the essential drug 
list by the total number of drugs prescribed.

Prescription errors
The prescription error parameters were prepared by 
studying WHO practical manual on guide to good pre-
scribing [7] and previous studies [3, 4, 10, 11, 13]. The 
prescription errors including the errors of omission 
related to the physician (name, address, medical license 
number, specialty, contact details, signature, diagnosis, 
date of prescription) and the patients (name, age, weight, 
gender address) were evaluated. Moreover, errors of 
omission related to the missing information about the 
drug was also noted (drug generic name, drug form, drug 
strength, frequency, route of the drug, duration of treat-
ment, and the number of the drugs). Furthermore, the 
errors of commission (wrong drug, wrong dose, wrong 
dosage form, wrong strength, possible drug-drug interac-
tion) were noted. The consultants determined whether a 
drug prescription was incorrect by assessing if the pre-
scribed medication aligned with the diagnosed condi-
tion and adhered to accepted medical standards and 
guidelines.

Lastly, the layout of the prescription was evaluated. 
Sign of the treatment and illegible handwriting was 
noted.

Statistical analysis
The statistical analysis was carried out with SPSS ver-
sion-25. The descriptive analysis was done for qualitative 
variables (age and gender indication, drugs/encounters, 
number of drugs per encounter, and various drugs pre-
scription) to calculate frequency and percentages.

Results
Prescribing indicators
The WHO prescribing indicators including the average 
number of drugs per encounter, the percentage of drugs 
prescribed by generic name, the percentage of encounters 
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with antibiotics prescribed, the percentage of encounters 
with injection and the percentage of drugs prescribed 
from the essential drug list are presented in Table 1.

Prescription errors (n = 466)
The prescription errors found in the selected prescrip-
tions were evaluated and are presented in Table 2.

Omission errors related to the physician
Out of the 466 prescriptions, the name of the physician 
was mentioned in 275 (59%) and was missing on 191 
(40.9%) prescriptions, whereas the address and specialty 
of the prescriber were missing in the majority, 452 (97%) 
of the prescriptions. Most of the prescriptions also lacked 
contact details of the prescriber 419 (89.9%) and date 261 

(56%). Moreover, none of the prescribers mentioned their 
medical license number, 466 (100%). Only a small num-
ber of prescriptions had a signature missing on them, 35 
(7.5%). Lastly, the majority of the prescriptions lacked 
diagnosis, 409 (87.8%) and had illegible handwriting 299 
(64%) as depicted in Table 2.

Omission errors related to the patient
The majority of the prescriptions lacked patient details, 
including, age and address were missed in 453 (97.2%) 
whereas none mentioned the weight of the patient as 
depicted in Table 2.

Table 1  Prescribing indicators (n = 466)
s. no. Prescribing Indicators assessed Total drugs/encounters Average/ Percentage WHO standard derived or ideal (%)
1 Average number of drugs per encounter 1575 3.378 1.6–1.8
2 Percentage of encounters with antibiotics 452 96.99% 20–26.8%
3 Percentage of encounters with an injection 10 2.14% 13.4–24.1%
4 Percentage of drugs prescribed by generic 79 16.95% 100%
5 Percentage of drugs from the essential drug list 371 23.55% 100%
*Prescribing Indicators assessed: This column lists the different metrics used to evaluate prescribing practices. each row represents a specific indicator. **Total 
drugs/encounters: It indicates how many times a particular action (such as prescribing drugs) occurred across all encounters. ***Average/Percentage: This column 
displays either the average number of drugs per encounter or the percentage of encounters involving a specific action ****WHO standard derived or ideal (%): 
This column provides the ideal percentage or range according to WHO standards for each prescribing indicator. It serves as a benchmark to compare the actual 
prescribing practices

Table 2  Prescription errors (n = 466)
s. no Types of prescription errors Number of errors

n (%)
1. Omission errors related to the physician Name 191 (40.9%)

Address 452 (97%)
Medical License No. 466 (100%)
Specialty 452 (97%)
Contact Details 419 (89.9%)
Date Of Prescription 261 (56%)
Diagnosis 409 (87.8%)
Signature 35 (7.5%)

2. Omission errors related to the patient Name 414 (88.8%)
Age 453 (97.2%)
Gender 14 (3%)
Weight 466 (100%)
Address 453 (97.2%)

3. Omission errors related to the medicines Drug Generic Name 442 (94.8%)
Drug Form 14 (3%)
Drug Strength 69 (14.8%)
Frequency 126 (27%)
Route 14 (3%)
Duration Of Treatment 72 (15.4%)

4. Errors of commission Wrong Drug 52 (11.1%)
Wrong Form 9 (1.9%)
Wrong Strength 43 (9.2%)
Wrong Dosage 89 (19%)
Possible Drug-Drug Interaction 426 (27.04%)
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Omission errors related to the drug
The drug-related errors include missing form and route 
of drug 14 (3%), missing drug strength 69 (14.8%), miss-
ing frequency 126 (27%) and duration of treatment 72 
(15.4%). Ironically, 442 (94.8%) prescribers failed to use 
the drug’s generic name.

Commission errors
The errors of the commission were comparatively fewer 
but were still noteworthy. Wrong drug dosage was pre-
scribed by 89 (19%) prescribers followed by the wrong 
drug in 52 (11.1%), wrong strength 43 (9.2%) and wrong 
form in 9 (1.9%). Out of 1575 medicines prescribed in 
466 prescriptions, 426 (27.04%) drug interactions were 
found.

Pattern of drug prescription
Out of the total, 466 prescriptions, 1575 drugs were pre-
scribed with an average of 3.378 drugs per prescription. 
A large number of antibiotics, 904 (57.3%) were pre-
scribed followed by analgesics, 377 (23.9%), 102 (6.47%) 
anti-inflammatory/steroids, 98 (6.2%) anti-depressant/ 
sedatives and 94 (5.96%) muscle relaxants as presented in 
Fig. 1.

Layout of the prescription
About 353 (75.7%) participants wrote down the sign of 
the treatment on the prescription paper. Furthermore, 

illegible handwriting was observed in 151 (32.4%) 
prescriptions.

Discussion
Undesirable clinical outcomes may result due to inap-
propriate prescribing practices, which is an important 
threat to patient safety. Implementation of appropri-
ate prescribing skills in community settings, where the 
majority of prescriptions are written, offers a critical area 
of opportunity to improve the quality of care and treat-
ment outcomes [7]. Therefore, this study was undertaken 
to evaluate if the prescriptions are following WHO core 
prescribing indicators and compare the practitioner’s 
prescription with the prescribing guidelines of World 
Health Organization.

The average number of drugs per encounter accord-
ing to WHO should be 1.6–1.8 [8], whereas in our 
study a total of 1575 drugs were prescribed at an aver-
age of 3.378 drugs per prescription which is quite high. 
The results are in contrast with a study by Wendie et 
al., where 3199 drugs were prescribed with an average 
number of 2.1 drugs per prescription and antibiotics 
were prescribed in 660 (43.9%) [21] encounters while in 
our study 452 antibiotics (96.99%) were prescribed. The 
frequency of antibiotics prescribing was extremely high 
than the WHO standard (20–26.8%) [7]. Our results are 
in accordance with Shrestha et al., who also observed low 
compliance with WHO prescribing indicators in their 

Fig. 1  The pattern of drugs prescription
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study where 2448 drugs were prescribed at an average of 
3.2 but the frequency of antibiotics prescription was far 
less 292 (37.9%) [11]. Polypharmacy or irrational antibi-
otic use could be due to a lack of therapeutic knowledge 
or a lack of clinical practice guidelines. Thompson et al. 
[17] and Minallah et al. [18], also concluded that over-
use and misuse of antibiotics in dentistry can contribute 
to the development of antibiotic resistance. Specifically, 
unnecessary antibiotic prescriptions for dental proce-
dures such as extractions and root canals can lead to the 
emergence of antibiotic-resistant bacteria in the oral cav-
ity. These bacteria can then spread to other parts of the 
body or to other individuals, leading to more difficult-to-
treat infections. Therefore, it is important for dental pro-
fessionals to prescribe antibiotics only when necessary 
and to follow appropriate prescribing guidelines to help 
prevent the development of antibiotic resistance. They 
also suggested implementing evidence-based prescribing 
guidelines, improving communication with patients, and 
using alternative therapies when appropriate. Therefore, 
low drug prescribing and rational antibiotic use should 
be strictly practiced and monitored as it can reduce the 
chances of drug interaction, unwanted adverse effects, 
bacterial resistance and healthcare costs [19, 20].

Drug prescribing using a generic name rationalizes 
drug therapy and minimizes the cost of treatment. WHO 
recommends prescribing all drugs by their generic name 
except if there is a particular reason to prescribe a spe-
cial brand but, in this study, it was observed that only 
16.95% of drugs were prescribed by their generic names. 
The National Drug Policy (NDP) of Pakistan also indi-
cates prescribing drugs by their generic names. Shrestha 
et al. [11], observed even much poorer generic prescrib-
ing of the drugs (2.9%) [11]. On the contrary much bet-
ter results were observed in other studies by Wendie et 
al. [21], Akl et al. [22] and Sisay et al. [23] where drugs 
prescribing by the generic names were observed by 98%, 
95.4% and 90.61% respectively. This difference could be 
since in Pakistan pharmaceutical representatives influ-
ence the prescribing pattern significantly and they are 
biased toward brand name medicine, which creates a 
negative attitude toward generic prescribing [24]. Fur-
thermore, only 23.55% of drugs were prescribed from the 
essential drug list which is in accordance with Shrestha et 
al. [11] (21.3%) but in contrast to other studies by Wendie 
et al. [21] and Akl et al. [22] where drugs prescribed from 
the EDL were observed by 100% and 95.4% respectively. 
The reason could again be similar, i.e. promotion by 
pharmaceutical companies or lack of knowledge. Drug 
prescribing from the essential drug list should strictly 
be practiced and monitored as these medicines are cost-
effective, qualitative and safe.

Studies suggest that the risk of iatrogenic damage 
resulting from wrong use of an ever-growing number of 

drugs (errors of commission) has increased, so has the 
potential of morbidity and mortality from inadequate 
treatment (errors of omission) [10, 11, 13, 19, 22]. In 
this study, the errors of omission related to the physi-
cians were very high. The majority skipped all the major 
details including 40.9% did not mention their names, 
97% missing their address, 89.9% missing their contact 
details and none of them mentioning their license num-
ber which is in accordance to a study by Phalke et al. [25], 
where the contact details and registration number of the 
doctor were found missing in about three fourth of the 
prescriptions. Singh et al. [26] also observed similar find-
ings, where 100% missed providing the contact details 
and only 3.3% provided their license number. Similarly 
in a study by Irshaid et al. [27], none of the prescriptions 
included the contact details of the prescriber although 
only 16.7% failed to miss their names. Singh et al. [26] 
and Irshaid et al. [27] mentioned that in their cases the 
contact details were not relevant as the physician can be 
reached through the telephone directory or the hospital 
pager system because their pharmacy department fills 
prescriptions coming from within the hospital. However, 
these reasons cannot justify the fact that these missing 
details were a violation of WHO guidelines. Moreover, 
the practitioner’s contact number or address is important 
so that they can be contacted in case of any emergency. 
Not mentioning the qualification or registration num-
ber on the prescription can raise questions about their 
authority to prescribe medicine. The pharmacist also 
uses these details to authenticate the prescription before 
dispensing whether the prescription is genuine or from a 
quack/ homeopathic or ayurvedic doctor. Furthermore, it 
is also particularly important in challenging the prescrip-
tion in court [26–28].

Moreover, in this study, 56.1% failed to mention the 
date on the prescription and only 32.4% had illegible 
handwriting. Comparable results were observed by Irs-
haid et al. [27], where 56% of practitioners did not date 
the prescription. While Singh et al. [26] found contrast-
ing results, where 98.3% of practitioners mentioned date 
and 95.8% had legible handwriting. Annually, around 
7,000 mortalities have been reported due to medica-
tion errors with practitioner’s poor handwriting being 
the leading cause of medication dispensing errors [27, 
28]. Such errors can be controlled by self- and external 
assessment, the use of technology including the pre-
scription chart, information transfer between primary 
and secondary care, and the use of computerized pre-
scribing and clinical decision support [29, 30]. The diag-
nosis of the patient was not mentioned by 87.8% of the 
patients in this study which is contrary to other studies 
including, Shrestha et al. and Singh et al., where 39% and 
35.8% failed to mention the diagnosis respectively [11, 
26]. Diagnosis information on prescriptions could help 
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pharmacists identify safety issues. For handwritten pre-
scriptions, it could prevent rare dispensing errors where 
illegibility causes a pharmacist to confuse one drug with 
another [31].

The errors of omission related to the patients were also 
extremely high as the majority failed to mention the age 
(97.2%) or address of the patient and none of them men-
tioned the weight of the patient. About 88.8% failed to 
mention the name of the patient as well. These findings 
are similar to a study by Sheikh et al. [28], in which 78.2% 
of prescriptions did not have patient’s age and none had 
the patient weight or address. Obaid et al. [32], found 
contrasting results, where 82.2% had mentioned patient 
age. But similar to our findings, the patient’s weight was 
missing on 98.9% of prescriptions which is especially 
important for deciding the dose of the medication. Simi-
larly, none of them mentioned the address of the patient. 
Correct patient detail is important for medicolegal pur-
pose, and it also ensures patient’s safety. The clear details 
of a patient’s age, weight and most importantly the diag-
nosis helps the pharmacist to identify and confirm the 
medicine dose and dosage form to dispense especially 
when these are not legible in the prescription and com-
munication with the prescriber is not possible [29].

Regarding the omission errors related to drugs, the fre-
quency of the drug was missed by 27%, followed by dura-
tion 15.4%, drug strength 14.8%, drug form and route 3% 
by the prescribers in this study. Comparable results were 
observed by Gul et al. [33], where strength was missed 
by 16.7%, followed by drug form 13.3%, route 11%, dura-
tion 7.65% and frequency 4.3%. Moreover, the errors of 
the commission were comparatively less but were still 
noteworthy. Wrong drug dosage was prescribed by 19% 
of prescribers followed by wrong drug in 11.1%, wrong 
strength 9.2% and wrong form 1.9%. Comparable results 
were observed by Gul et al. [33], where wrong strength 
was prescribed by 28% followed by wrong dose 17%, 
wrong form 14.6%, wrong drug 7.8% and wrong route 
5.6% respectively. On the contrary, even better results 
were observed in a study by Thirumagal et al. [34], where 
wrong frequency was observed in 10.3% of prescriptions 
followed by wrong dose 0.5%, wrong route 0.3% and 
wrong dosage form 0.3%. The most obvious reason for 
this kind of error could be the lack of clinical knowledge. 
Hence, these findings indicate the need to introduce the 
concept of medication safety as early as the undergradu-
ate level. Physicians need to be trained to make decisions 
based on reliable and current evidence.

The external validity of our study, conducted among 
junior dental practitioners in a tertiary care hospital 
was influenced by factors such as the study’s specific 
healthcare setting, cultural and regulatory context, and 
the study’s time frame. While our findings may not be 
directly generalizable to all dental practitioners in diverse 

settings, they underscore the need for education, train-
ing, and regulatory oversight to improve prescription 
practices, emphasizing adherence to WHO prescrib-
ing guidelines, rational drug use, and medication safety. 
Moreover, it is suggested that the administrative moni-
toring of the prescription habits of physicians, especially 
junior doctors should be carried out. Furthermore, con-
tinuous professional educational programs for doctors, 
pharmacists, and technicians should be undertaken as 
they could improve the quality of prescription writing as 
well as the proficiency of prescription screening before 
dispensing medications to the patients.

Limitations of the study
The study was conducted in a single department of a ter-
tiary care hospital in Karachi, Pakistan, which may not be 
representative of prescription writing practices in other 
departments of the same hospitals or other healthcare 
settings. Moreover, in our study, we focused specifically 
on evaluating the quality of prescriptions written by 
junior dental practitioners, which is why the encoun-
ters resulting in a drug prescription were only included 
rest were excluded. The study did not assess the reasons 
behind the prescription errors, such as lack of knowl-
edge, time pressure, or inadequate training, which could 
have provided insights into addressing the prescription 
writing issues.

Conclusion
The study revealed that the prescription writing practices 
among junior dental practitioners are below optimum 
standards. The average number of drugs per encounter 
was 3.378, which is significantly higher than the WHO 
standard of 1.6–1.8. A substantial percentage (96.99%) 
of encounters involved antibiotics, which far exceeds the 
WHO recommended range of 20–26.8%. However, only 
16.95% of drugs were prescribed by generic name, and 
23.55% were from the essential drug list, both of which 
fall short of the ideal 100% standard. Numerous prescrip-
tion errors, both omissions and commissions, were iden-
tified, highlighting the need for improved training and 
adherence to WHO guidelines on good prescribing prac-
tices. Implementing targeted educational programs and 
stricter regulatory measures could enhance the quality of 
prescriptions and overall patient safety.

Acknowledgements
None.

Author contributions
Conceptualization, RS, JA, SM methodology, RS, JA, SM, MS, KA, MSA validation, 
RS, SM, MSA, KA and NA, formal analysis, MS, MSA, NA, AH investigation, RS, 
MS, SM, data curation, MS, KA, NA, AH; writing—original draft preparation, 
RS and SM writing—review and editing, MSA, NA, and AH; supervision, JA, 
AH, and NA All authors have read and agreed to the published version of the 
manuscript.



Page 8 of 9Shah et al. BMC Primary Care          (2024) 25:273 

Funding
This study did not receive any funding.

Data availability
The data included in the present study are available upon request from the 
corresponding author.

Declarations

Consent for publication
Not applicable.

Competing interests
The authors declare no competing interests.

Ethical approval
Ethical approval was obtained by the Institutional Review Board/
Ethics Committee of Jinnah Postgraduate Medical Center (JPMC: No. 
F.2–81/2020-GENL/12316/JPMC).

Informed consent
Informed consent has been obtained.

Author details
1Department of Oral & Maxillofacial Surgery, Jinnah Postgraduate Medical 
Centre, Karachi, Pakistan
2Department of Oral & Maxillofacial Surgery, Shaheed Mohtarma Benazir 
Bhutto institute of Trauma, Karachi, Pakistan
3Department of Prosthodontics, School of Dentistry, Shaheed Zulfiqar Ali 
Bhutto Medical University, Islamabad, Pakistan
4Department of Prosthodontics, Dow Dental College, Dow University of 
Health Sciences, Karachi, Pakistan
5Department of Prosthodontics, Altamash Institute of Dental Medicine, 
Karachi 75500, Pakistan
6Department of Research Analytics, Saveetha Institute of Medical and 
Technical Sciences, Saveetha Dental College and Hospitals, Saveetha 
University, Chennai 600 077, India
7Department of Prosthodontics, Faculty of Stomatology, Yerevan State 
Medical University after Mkhitar Heratsi, Str. Koryun 2, Yerevan  
0025, Armenia
8Department of Prosthodontics, School of Dentistry, Tehran University of 
Medical Sciences, North Karegar St, Tehran, Iran

Received: 30 April 2024 / Accepted: 19 July 2024

References
1.	 Shrestha B, Dixit SM. The Assessment of Drug Use Pattern using WHO pre-

scribing indicators. J Nepal Health Res Counc. 2018;16(3):279–84.
2.	 Maxwell SR. Rational prescribing: the principles of drug selection. Clin Med 

(Lond). 2016;16(5):459–64. https://doi.org/10.7861/clinmedicine.16-5-459.
3.	 Al-Khani S, Moharram A, Aljadhey H. Factors contributing to the identification 

and prevention of incorrect drug prescribing errors in outpatient setting. 
Saudi Pharm J. 2014;22(5):429–32. https://doi.org/10.1016/j.jsps.2013.11.003.

4.	 Riaz MK, Hashmi FK, Bukhari NI, Riaz M, Hussain K. Occurrence of medication 
errors and comparison of manual and computerized prescription systems 
in public sector hospitals in Lahore, Pakistan. PLoS ONE. 2014;9(8):e106080. 
https://doi.org/10.1371/journal.pone.0106080.

5.	 Dean B, Schachter M, Vincent C, Barber N. Prescribing errors in hospital 
inpatients: their incidence and clinical significance. Qual Saf Health Care. 
2002;11(4):340–4. https://doi.org/10.1136/qhc.11.4.340.

6.	 Ross S, Bond C, Rothnie H, Thomas S, Macleod MJ. What is the 
scale of prescribing errors committed by junior doctors? A sys-
tematic review. Br J Clin Pharmacol. 2009;67(6):629–40. https://doi.
org/10.1111/j.1365-2125.2008.03330.x.

7.	 De Vries TP, Henning RH, Hogerzeil HV, Fresle DA, Policy M, World Health 
Organization. Guide to good prescribing: a practical manual. World Health 
Organization; 1994. http://apps.who.int/medicinedocs/en/d/Jwhozip23e/.

8.	 World Health Organization. (1993) How to investigate drug use in health 
facilities: selected drug use indicators. http://apps.who.int/medicinedocs/
en/d/Js2289e/. Assessed 14 Nov 1993.

9.	 Imran M, Doshi C, Kharadi D. Time to teach basic and regulatory aspects 
of art of prescription writing for better doctor-patient safety and keeping 
communication accessible and straight. Daru. 2020;28(1):25–32. https://doi.
org/10.1007/s40199-018-00236-1.

10.	 Woo SD, Yoon J, Doo GE, Park Y, Lee Y, Lee SH, Lee YH, Ye YM. Common causes 
and characteristics of adverse drug reactions in older adults: a retrospec-
tive study. BMC Pharmacol Toxicol. 2020;21(1):87. https://doi.org/10.1186/
s40360-020-00464-9.

11.	 Shrestha R, Prajapati S. Assessment of prescription pattern and prescription 
error in outpatient Department at Tertiary Care District Hospital, Central 
Nepal. J Pharm Policy Pract. 2019;12:16. https://doi.org/10.1186/s40545-019-
0177-y. PMID: 31321037; PMCID: PMC6617589.

12.	 Ashraf H, Pasha M, Nayyer M, Aslam A, Kaleem M. DRUG PRESCRIPTION 
AMONG DENTAL STUDENTS: A SURVEY OF CURRENT KNOWLEDGE AND 
AWARENESS. Pak Oral Dent J. 2019;38(4):503–7.

13.	 Baig A, Yousuf F, Khan HK, Khan MR, Ali A, Iqbal SN, Mehmood I. Analysis of 
prescription writing skills of house officers after surgical extraction of wisdom 
tooth in compliance with who guidelines. Int J Med Res Prof. 2020;6(3):68–73.

14.	 Ashraf A, Hassan H, Farooqi SF, Aziz S, Farooq A, Haider I. Assessing knowl-
edge and attitude regarding drug prescription among Dental House Officers-
A questionnaire-based study. Pak J Med Health Sci. 2022;16(10):685.

15.	 Babar P, Qaiser U, Rehman IU. Assessment of prescription writing skills 
among dental house officers: a multi-center study. Pak J Med Sci. 2024 
Jan-Feb;40(1Part–I):170–3. https://doi.org/10.12669/pjms.40.1.7688. PMID: 
38196487; PMCID: PMC10772446.

16.	 World Health Organization. Noncommunicable Disease Surveillance, 
Monitoring and Reporting, Planning and sampling tools. https://www.who.
int/teams/noncommunicable-diseases/surveillance/systems-tools/steps/
planning-sampling (Accessed: 16 May 2023).

17.	 Thompson W, Williams D, Pulcini C, Sanderson S, Calfon P, Verma M. The 
essential role of the dental team in reducing antibiotic resistance. Geneva: 
FDI World Dental Federation; 2020.

18.	 Minallah S, Alam J, Maqsood A, Latif MW, Ahmed QS, Ahmed QS. The 
perception of Dental patients regarding antibiotics. Altamash J Dent Med. 
2022;20(1):16–24.

19.	 Montesi G, Lechi A. Prevention of medication errors: detec-
tion and audit. Br J Clin Pharmacol. 2009;67(6):651–5. https://doi.
org/10.1111/j.1365-2125.2009.03422.x.

20.	 Sharif Z, Peiravian F, Salamzadeh J, Mohammadi NK, Jalalimanesh A. Irrational 
use of antibiotics in Iran from the perspective of complex adaptive systems: 
redefining the challenge. BMC Public Health. 2021;21(1):778. https://doi.
org/10.1186/s12889-021-10619-w. PMID: 33892681; PMCID: PMC8063475.

21.	 Wendie TF, Ahmed A, Mohammed SA. Drug use pattern using WHO core 
drug use indicators in public health centers of Dessie, North-East Ethio-
pia. BMC Med Inf Decis Mak. 2021;21(1):197. https://doi.org/10.1186/
s12911-021-01530-w.

22.	 Akl OA, El Mahalli AA, Elkahky AA, Salem AM. WHO/INRUD drug use indica-
tors at primary healthcare centers in Alexandria, Egypt. J Taibah Univ Med Sci. 
2014;9(1):54–64.

23.	 Sisay M, Mengistu G, Molla B, Amare F, Gabriel T. Evaluation of rational drug 
use based on World Health Organization core drug use indicators in selected 
public hospitals of eastern Ethiopia: a cross-sectional study. BMC Health Serv 
Res. 2017;17(1):161. https://doi.org/10.1186/s12913-017-2097-3.

24.	 Maly J, Zimcikova E, Babica J, Kubena AA, Kostriba J, Mala-Ladova K. Repre-
sentative sample survey on factors determining the Czech physicians’ aware-
ness of generic drugs and substitution. BMC Health Serv Res. 2019;19:1–9.

25.	 Phalke VD, Phalke DB, Syed MM, Mishra A, Sikchi S, Kalakoti P. Prescription 
writing practices in a rural tertiary care hospital in Western Maharashtra, 
India. Australas Med J. 2011;4(1):4–8. https://doi.org/10.4066/AMJ.2011.515.

26.	 Singh T, Banerjee B, Garg S, Sharma S. A prescription audit using the World 
Health Organization-recommended core drug use indicators in a rural hospi-
tal of Delhi. J Educ Health Promot. 2019;15:8:37. https://doi.org/10.4103/jehp.
jehp_90_18.

27.	 Irshaid YM, Al Homrany M, Hamdi AA, Adjepon-Yamoah KK, Mahfouz AA. 
Compliance with good practice in prescription writing at outpatient clinics in 
Saudi Arabia. East Mediterr Health J. 2005;11(5–6):922–8.

28.	 Sheikh D, Mateti UV, Kabekkodu S, Sanal T. Assessment of medication errors 
and adherence to WHO prescription writing guidelines in a tertiary care 
hospital. Future J Pharm Sci. 2017;1(1):60–4.

https://doi.org/10.7861/clinmedicine.16-5-459
https://doi.org/10.1016/j.jsps.2013.11.003
https://doi.org/10.1371/journal.pone.0106080
https://doi.org/10.1136/qhc.11.4.340
https://doi.org/10.1111/j.1365-2125.2008.03330.x
https://doi.org/10.1111/j.1365-2125.2008.03330.x
http://apps.who.int/medicinedocs/en/d/Jwhozip23e/
http://apps.who.int/medicinedocs/en/d/Js2289e/
http://apps.who.int/medicinedocs/en/d/Js2289e/
https://doi.org/10.1007/s40199-018-00236-1
https://doi.org/10.1007/s40199-018-00236-1
https://doi.org/10.1186/s40360-020-00464-9
https://doi.org/10.1186/s40360-020-00464-9
https://doi.org/10.1186/s40545-019-0177-y
https://doi.org/10.1186/s40545-019-0177-y
https://doi.org/10.12669/pjms.40.1.7688
https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/steps/planning-sampling
https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/steps/planning-sampling
https://www.who.int/teams/noncommunicable-diseases/surveillance/systems-tools/steps/planning-sampling
https://doi.org/10.1111/j.1365-2125.2009.03422.x
https://doi.org/10.1111/j.1365-2125.2009.03422.x
https://doi.org/10.1186/s12889-021-10619-w
https://doi.org/10.1186/s12889-021-10619-w
https://doi.org/10.1186/s12911-021-01530-w
https://doi.org/10.1186/s12911-021-01530-w
https://doi.org/10.1186/s12913-017-2097-3
https://doi.org/10.4066/AMJ.2011.515
https://doi.org/10.4103/jehp.jehp_90_18
https://doi.org/10.4103/jehp.jehp_90_18


Page 9 of 9Shah et al. BMC Primary Care          (2024) 25:273 

29.	 Barber N, Rawlins M, Dean Franklin B. Reducing prescribing error: compe-
tence, control, and culture. Qual Saf Health Care. 2003;12(Suppl 1):i29–32. 
https://doi.org/10.1136/qhc.12.suppl_1.i29.

30.	 Kozer E, Scolnik D, MacPherson A, Rauchwerger D, Koren G. Using a pre-
printed order sheet to reduce prescription errors in a pediatric emergency 
department: a randomized, controlled trial. Pediatrics. 2005;116(6):1299–302. 
https://doi.org/10.1542/peds.2004-2016.

31.	 Modi T, Khumalo N, Shaikh R, Booth Z, Leigh-de Rapper S, Mahumane GD. 
Impact of illegible prescriptions on dispensing practice: a Pilot Study of 
South African Pharmacy Personnel. Pharmacy. 2022;10(5):132. https://doi.
org/10.3390/pharmacy10050132.

32.	 Obaid H, Sohaib AU, Munir AB, Akbar J, Zaman MQ, Amjad MA, Ahmad S. 
Prescription errors still a challenge in Pakistan-A cross-sectional study from 
Central Punjab, Pakistan. RADS J Pharm Pharm Sci. 2019;7(4):181–5.

33.	 Gul W. Prescription errors: preventable medication errors. World J Pharm Res. 
2014;3(3):3575–84.

34.	 Thirumagal M, Ahamedbari MAR, Samaranayake NR, Wanigatunge CA. Pat-
tern of medication errors among inpatients in a resource-limited hospital 
setting. Postgrad Med J. 2017;93(1105):686–90. https://doi.org/10.1136/
postgradmedj-2017-134848.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in 
published maps and institutional affiliations. 

https://doi.org/10.1136/qhc.12.suppl_1.i29
https://doi.org/10.1542/peds.2004-2016
https://doi.org/10.3390/pharmacy10050132
https://doi.org/10.3390/pharmacy10050132
https://doi.org/10.1136/postgradmedj-2017-134848
https://doi.org/10.1136/postgradmedj-2017-134848

	﻿Prescription writing pattern among the dental practitioners of a tertiary care hospital in Karachi
	﻿Abstract
	﻿Introduction
	﻿Materials and methods
	﻿Study setting and ethical approval
	﻿Study selection criteria and sample estimation
	﻿Prescribing indicators
	﻿Average number of drugs per encounter
	﻿Percentage of drugs prescribed by generic name
	﻿Percentage of encounters with antibiotics prescribed
	﻿Percentage of drugs prescribed from the essential drug list


	﻿Prescription errors
	﻿Statistical analysis
	﻿Results


