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INTRODUCTION 

Prescribing medicines to patients is an integral part of 

medical care.  It involves decision making about the choice 

of medicines, its communication to pharmacist in the form 

of prescriptions for dispensing and finally, the 

administration of medicines. The whole process requires 

seamless communication at various stages. However, a 

decremental knowledge gap exists at each step, with 

patient being almost totally unaware of the benefits and 

risks of medicines. Like any other process involving 

multiple individuals, this process too is prone to errors 

with the potential of jeopardizing patient care. Ensuring 

flawless delivery of correct medication to the patients is 

now drawing long deserved attention from health care 

professionals. It has become an important part of overall 
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efforts for judiciously using medicines and minimizing 

their adverse effects. An error can occur at any stage of the 

prescription process viz:  

Choosing a medicine  

• There may be selection of irrational, inappropriate or 

ineffective (a medicine that is not effective for the 

indication in general or for a specific patient) 

medication,  

• Under-prescribing (failure to prescribe a medicine 

that is indicated and appropriate, or use of too low a 

dose of an appropriate medicine)  

• Over-prescribing (prescribing a medicine too much, 

too often or for too long).  

Prescription writing 

Omission/mistake in superscription, dosage form, strength 

of preparation, improper route and/or illegible handwriting 

contribute towards such errors.  

Formulation used 

Such errors may be contributed due to wrong strength, 

contaminants, wrong or misleading packaging of 

formulations involved.  

Dispensing of medication 

Dispensing wrong medicine or wrong formulation to the 

patient or dispensing medicines with wrong labeling can 

result in such errors. 

Administering/taking the medicine 

Despite justified selection of medicines, dose, correct 

dispensing, the patient may be administered or take 

medicine in wrong amount, by wrong route, in wrong 

frequency or for wrong duration.  

Monitoring therapy  

Failing to alter therapy when required or erroneous 

alteration account for such errors.1 

An error occurring at any of these stages may result in 

failure of the therapy or may cause harm to the patient and 

is defined as medication error. In one study, inpatient 

medication errors occurred at the rate of 1.5 – 5.3 per 100 

orders.2 In another study, 16% patients reported a 

medication error with two third being in OPD.3 These 

errors tend to have a negative impact on patients’ health.4-

6 In one study, 11% adverse events were due to medication 

errors.7 Handwriting skills of physicians are generally 

perceived to be poor and handwritten prescriptions (and 

their illegibility) are a common satirical target. As per one 

study, compared to other healthcare professionals and 

administrators, physicians had the worst handwriting of 

all.8 In a 1986 study from the New England Journal of 

Medicine, out of 50 outpatient progress notes, 16% of all 

words were illegible.9 A survey from Italy had revealed 

that 1 in 4 prescriptions was either not fully written or was 

illegible.10 In an Indian study, a significant number of 

prescriptions (17.6%) were written in illegible handwriting 

and were not easily readable.11 In another study, 

handwriting samples of various healthcare executives, 

clinicians and managers working in healthcare setup were 

analysed in a time limited manner. In this study, doctors’ 

handwriting was not found to be worse as compared to 

other executives.12 It is commonly acknowledged that 

some such poorly legible prescriptions are prone to wrong 

interpretation by the pharmacists and therefore may lead to 

medication errors while dispensing medicines. Indeed, 

there have been case reports where poorly legible 

handwriting led to significant patient harm. In one such 

report, an asthmatic patient was prescribed Amoxil, an 

anti-infective but was dispensed “daonil,” an anti-diabetic 

drug as the pharmacist misinterpreted poor lower case 

handwriting on the prescription. This resulted in severe 

and dangerous hypoglycemia for the patient.13 Despite 

general acknowledgment and awareness regarding 

potential fallout of poor handwriting of doctors, there are 

few published studies that objectively grade the magnitude 

of the problem and estimate the adverse fallout of the 

same. In view of the above, this study was planned to 

objectively assess the quality of handwriting of doctors vis 

a vis their readability by various stakeholders viz 

physician, pharmacist and patient. This study further 

explores the impact of experience and familiarity of the 

pharmacist on his ability to comprehend handwritten 

prescriptions.  

METHODS 

This was an open label survey carried out in the 

Department of Pharmacology. A 100 prescriptions were 

randomly selected from the hospital dispensary located 

within the hospital premises. These prescriptions were 

given to a pharmacist not working in hospital dispensary; 

a doctor and an educated (graduate) lay person. All three 

were asked to rate the readability of study prescriptions on 

a scale of 1-10 with 1 indicating completely illegible 

prescription and 10 indicating fully legible one. The 

readability score was calculated after taking the average of 

three scores thus obtained. The prescriptions with 

readability score less than 4 were considered to be poorly 

legible and further subjected to analysis by a pharmacist 

working at hospital dispensary for at least 6 months (P1) 

and another pharmacist not working at the hospital 

pharmacy (P2). Both the pharmacists were asked to 

analyse the prescription and list out the medicines/ 

formulations they are able to easily comprehend/ 

understand against such prescriptions without taking the 

help of their colleagues and/or referring the patient back to 

prescribing doctor for clarifications. The feedback thus 

obtained was compared for difference in comprehension. 

The statistical analysis was done using GraphPad InStat 

and EpiInfo. The data is expressed as percentages. 

Kruskal-Wallis and McNemar tests were used for 
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statistical significance. A p value <0.05 was considered as 

significant.   

RESULTS 

A total of 100 prescriptions were analysed for readability 

on a random scale of 1-10. Pharmacist found it easiest to 

comprehend the prescriptions (average readability score of 

6.14) followed by physician (score 5.2) and educated lay 

person (score 3.14). The difference between the three was 

statistically significant (p<0.001; Figure 1). 

A total of 28 prescriptions (28%) were found to have an 

average readability score of ≤4 and were segregated for 

further sub analysis. These prescriptions had a total of 93 

medicines/ formulations prescribed amongst them. Out of 

them, P1 was not able to comprehend one medicine/ 

formulation and P2 was not able to comprehend 19 

medicines/ formulations (p value <0.0001; Figure 2). 

Authors further assumed the performance of P1 to be the 

gold standard and compared the performance of P2 with 

that of P1. The sensitivity of P2 was 80% (95% CI 70.6-

87.7), specificity and positive predictive value were 100, 

and negative predictive value was 5.3 (0.3-28.1).  

 

Figure 1: Average readability scores of three 

observers for 100 prescriptions (p value <0.001). 

 

Figure 2: Number of prescribed medicines/ 

formulations not read (upper) and read (lower) by 

two observing pharmacists (P1-pharmacist working in 

study hospital; P2-pharmacist not working in the 

study hospital; p value <0.0001). 

DISCUSSION 

This study attempted to undertake an objective assessment 

of handwriting of doctors by analysis of randomly selected 

OPD prescriptions. The study incorporated inputs from all 

stakeholders viz. doctor pharmacist, doctor and patient 

(represented by a graduate lay person) and then arrived at 

a composite score. Since the methodology adopted in this 

study has not been validated or used earlier, this study 

represents an initial attempt to grade the handwriting of 

doctors on an objective scale.  

Out of 100 prescriptions, 28 prescriptions (28%) were 

found to be poorly legible which is slightly higher as 

compared to those reported previously.10,11 The most 

ignorant and thus the weakest link in the process of 

‘prescribing-dispensing-consuming’ is the patient and this 

is reiterated in this study as the educated lay person found 

it the most difficult to comprehend the prescriptions. We 

included educated (graduate) lay person who otherwise 

was well versed with English. It may be safely assumed 

that the comprehension of prescriptions would be even 

poorer in general population.   

Prescriptions with poor score were segregated and they 

contained 93 medicines/formulations amongst them. 

These prescriptions were further analysed separately by 

two pharmacists-one working in study hospital (involved 

in routine dispensing) and the other working in 

Department of Pharmacology (involved in academics and 

research). The hospital pharmacist was able to 

comprehend 92 formulations while the other pharmacist 

was able to comprehend 74 formulations. Both the 

pharmacists had similar training, the only difference being 

the experience of working in the particular pharmacy. This 

difference in ability to easily read and understand 

prescriptions was statistically significant. It can be inferred 

that pharmacist 1 was able to perform better as he was 

familiar with the prescription pattern and the handwriting 

of the prescribing physicians. This difference was further 

analysed with the assumption that the performance of 

pharmacist 1 was the gold standard. Pharmacist 2 was able 

to read 20% less prescriptions as compared to what 

pharmacist 1 could. The specificity of pharmacist 2 was 

100% as the prescription not understood by pharmacist 1 

was not read by pharmacist 2 also. This study vindicates 

the intuitive conclusion that the experience and familiarity 

of the pharmacist with the handwriting of physicians plays 

a role and facilitates better comprehension of prescriptions 

by the pharmacist. It follows that the understanding and 

comprehension of a pharmacist is lowest in the beginning 

and he is more vulnerable to commit dispensing errors. 

With continued exposure, his/ her understanding shall 

improve and his performance can improve by up to 20%. 

However, the actual impact of such experience on the 

number of medication errors remains to be studied.  

The limitation of the study is small sample size. Larger 

studies involving larger number of pharmacists are 

required to accurately capture the effect of experience and 
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familiarity on the performance and reliability of 

pharmacists.   

CONCLUSION 

In this study, about one fourth prescriptions had poor 

legibility. Experienced pharmacist working in hospital 

dispensary was able to comprehend even poorly legible 

prescriptions which could not be read by an equally 

qualified person who lacked practical experience of 

working in the hospital pharmacy. This study tries to 

outline the magnitude of problem of poorly legible 

prescriptions. However, due to small sample size, novel 

unvalidated methodology and simple analysis, the study 

results need to be substantiated. 
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