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وصف الأدوية وتقديم المشورة بشأن التحليلات التشخيصية من جانب طلاب  
السنة النهائية في الكليات الطبية من تلقاء أنفسهم في إقليم البنجاب
كاشف عزيز، حافظ محمد أيمن، صبا بتول  
  

الخلاصة: لا يخضع بيع الأدوية للمراقبة الصارمة في باكستان. وبالتالي، يبدأ طلاب
الكليات الطبية في وصف الأدوية وتقديم المشورة بشأن تحليلات تشخيصية قبل تخرجهم.
وعمدت هذه الدراسة المقطعية إلى التحقيق في تواتر وصف الأدوية من تلقاء الذات لمجموعة
مصنفة لطبقات ومختارة عشوائياً من 180 طالباً من طلاب ثلاث كليات طب عامة في إقليم
البنجاب. وتم جمع البيانات عن طريق استبيان مدار ذاتياً. فتبين أن 112 طالباً سبق وأن
وصفوا أدوية من تلقاء أنفسهم دون أي مراقبة؛ و38 طالباً أجروا فحصاً بدنياً قبل وصف
الأدوية؛ و74 طالباً سبق وأن قدموا مشورة بشأن تحليلات تشخيصية؛ و49 طالباً قاموا
بتفسير فحوص تشخيصية من تلقاء أنفسهم. وتبيّن أن 44 طالباً سبق وأن قاموا بحقن أدوية،
ثلثها دون مطالعة تاريخ انتهاء السريان. وتضمنت أكثر الأدوية الموصوفة الأدوية
اللاستيرودية المضادة للالتهاب (92 %) والمضادات الحيوية (73 %). وشملت أكثر الفحوص
التي تم النصح بها تحليل عدد خلايا الدم الكامل والأشعة السينية وتقارير تحليل البول
التفصيلية. وأعرب 127 مشاركاً عن اعتقادهم بأن طلبة كليات الطب ينبغي ألا يصفوا أدوية.
وتبيّن وجود علاقة ذات دلالة بين نوع الجنس ودخل الأسرة وممارسات وصف الأدوية. وتبيّن
أن كثير من طلاب السنة الأخيرة في الكليات الطبية سبق لهم وصف أدوية أو قدموا المشورة
بشأن تحليلات تشخيصية قبل التخرج.

  

  

ABSTRACT Sale of medicines is not rigorously controlled in Pakistan. Therefore, medical
students start prescribing drugs and advising diagnostic tests before they graduate. This
cross-sectional study investigated the frequency of independent medical prescription by 180
stratified, randomly selected final year medical students from 3 public medical colleges in
Punjab, Pakistan. Data were obtained by self-administered questionnaire. One hundred and
twelve students had prescribed medicines independently without any supervision; 38 had
performed a physical examination before prescribing; and 74 had advised and 49 interpreted
diagnostic tests independently. Forty-four students had administered injectable drugs and one
third of these were administered without seeing expiry dates. The most frequently prescribed
drugs were nonsteroidal anti-inflammatory drugs (92%) and antibiotics (73%). The most
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frequently advised tests were complete blood cell count, chest X-ray and urine detailed reports.
One hundred and twenty-seven participants thought that medical students should not prescribe
drugs. There was a significant relationship between gender and household income and
prescription practices. Many final year medical students had prescribed drugs and advised
diagnostic tests before graduation.

  Prescription indépendante de médicaments et recommandation de tests
diagnostiques par des étudiants en dernière année de médecine au Pendjab
  

RÉSUMÉ La vente de médicaments n’est pas rigoureusement contrôlée au Pakistan. Ainsi, les
étudiants en médecine commencent à prescrire des médicaments et à recommander des tests 
diagnostiques avant l’obtention de leur diplôme. La présente étude transversale a examiné la
fréquence de la prescription indépendante de médicaments auprès de 180 étudiants en
dernière année de médecine sélectionnés de façon aléatoire et stratifiée dans trois écoles de
médecine publiques au Pendjab. Les données ont été obtenues au moyen d’un questionnaire
auto-administré. Cent douze étudiants avaient prescrit des médicaments de façon
indépendante et sans aucun contrôle ; 38 avaient procédé à un examen physique en amont de
la prescription ; 74 avaient recommandé des tests diagnostiques et 49 avaient interprété lesdits
tests de façon indépendante. Quarante-quatre étudiants avaient administré des médicaments
injectables et un tiers de ces médicaments avaient été administrés sans consultation des dates
de péremption. Les anti-inflammatoires non stéroïdiens (92 %) et les antibiotiques (73 %)
étaient les médicaments le plus souvent prescrits. Un hémogramme complet, une radiographie
pulmonaire et des rapports urinaires détaillés étaient les examens le plus souvent
recommandés. Cent vingt-sept participants étaient d’avis que les étudiants en médecine ne
devraient pas prescrire de médicaments. Il existait une relation significative entre le sexe, le
revenu du foyer et les pratiques de prescription. De nombreux étudiants en dernière année de
médecine avaient prescrit des médicaments et recommandé des tests diagnostiques avant
l’obtention de leur diplôme.
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Prescription of drugs is regulated worldwide and only physicians are allowed to prescribe.
Unfortunately, in developing countries, there are other channels from which drugs can be
acquired. In Pakistan, there is a statutory law called The Allopathic System (Prevention of
Misuse) Rule 1968 that defines who can prescribe drugs, but informal drug distribution channels
are still prevalent (1). After graduation medical students must undergo 1 year supervised
training. This training period is termed a house job/internship. After this year of supervised
training doctors are certified in Pakistan. The law requires that each prescription must be signed
by a medical practitioner and their registration number must be mentioned on the prescription
(2).

  

Some pharmacists in Pakistan dispense drugs even without asking for a prescription. Many
pharmacists and allied healthcare workers like nurses and dispensers treat illnesses on their
own and prescribe drugs (3,4). Due to this culture, medical students in Pakistan also start
prescribing drugs before graduation (4). It can expose patients to unwanted drugs, create drug
resistance, and even contagious diseases can remain undetectable if a person has been taking
medication for symptomatic relief without proper evaluation (2).

  

Many studies have been done on self-medication among medical and nonmedical students.
However, independent prescription practices of medical students are an unexplored area. Such
practices cannot thrive in developed countries because of strict pharmacy regulations. However,
in developing countries like Pakistan such practices can prevail due to loose legislation (5). Only
one study has investigated the prescription practices of medical students in one city in Pakistan,
which showed that medical students began prescribing before graduation (6).

  

To explore this issue further and establish the factors leading to such practices, we studied final
year medical students at 3 medical colleges in Punjab Province, Pakistan. We postulated that
medical students start prescribing drugs after they have studied pharmacology in the 3rd year of
their MBBS degree.

  Methods
  Study population
  

This was a cross-sectional study from June 2013 to June 2014. In 2013 there were 12
registered public sector medical colleges in Punjab. Three of these, Quaid E. Azam Medical
College (QMC), Bahawalpur, Nishter Medical College (NMC), Multan, and Punjab Medical
College (PMC), Faisalabad, were randomly selected. We selected final year medical students
who had already studied pharmacology and pathology. There was no previous reference study
for sample size estimation. Therefore, to calculate the sample size, a pilot study was done on 30
randomly selected medical students who were asked about independent drug prescription.
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Twenty-four of them had prescribed independently. We used these pilot study data (80%
prescription rate) to estimate sample size, taking 5% as margin of error and 95% confidence
interval and 600 was our population under study. Sample size came out to be 175 and we
decided to study 180 students. There were 600 final year medical students in all 3 medical
colleges, thus, we decided to take 30% of these. Weighted samples were taken from each
medical college according to enrolment. We selected 30% of the enrolled final year medical
students from each institute. Overall ratio of male to female students was 2:3. A stratified
random sampling technique was used and stratification was based on gender. Random
numbers were generated using Microsoft Excel version 10. One hundred and seventy-two of
180 students agreed to participate. The sole exclusion criterion was non-Pakistani nationality
but no students met this criterion. Among the 172 students, 109 (63%) were female and 63
(37%) were male; 47 were from PMC, 69 from NMC and 56 from QMC.

  Data collection
  

Data were collected through a self-reported questionnaire that was developed by the authors for
an unpublished pilot study. Initially, 5 medical students were interviewed on prescription and
diagnostic test advice practices, and the questionnaire was developed after content analysis of
these interviews. Then, the aforementioned medical students were given the questionnaire and
internal consistency was evaluated. Test–retest reliability was also checked by again
administering the questionnaire after 20 days. After this pilot study, the questionnaire was
finalized for inclusion in the present study.

  

The questionnaire included general demographic data (age, gender, rural or urban residence
and monthly income). Urban areas were defined according to the Pakistan National Statistical
Office. Large cities of Lahore, Gujranwala, Faisalabad, Rawalpindi, Multan, Sialkot, Sargodha,
Bahawalpur, district headquarters and tehsil headquarters were classified as urban areas. All
remaining areas were classified as rural. Monthly income was recorded in Pakistani Rupees and
classified into 4 groups: < 10 000, 10 000–25 000, 25 000–50 000 and > 50 000. Drugs were
categorized into the following groups: analgesics, antibiotics, diuretics, vitamin supplements,
steroids, antipyretics, sleeping pills, antiemetics, contraceptives, homeopathic medicines,
antihistamines, H2 blockers and proton pump inhibitors. The following diagnostic tests were
studied: X-rays, sputum culture, computed tomography, pregnancy tests, blood cultures,
complete blood count, lipid profile, magnetic resonance imaging, renal function tests, urine
detailed reports, electrocardiograms, ultrasonography and liver function tests. If the participants
had prescribed other than the above-mentioned drugs/tests, they were asked to name them.
We asked the students about the number of times annually that each drug was prescribed.
Seven structured questions were asked to inquire about attitude and perception of medical
students toward prescription practices.

  Data analysis
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Data were doubled entered in and analysed by SPSS version 17. Descriptive analyses were
performed. Data were stratified based on gender of participant, their household income and
their residence. The χ2 test was applied for significance, and P < 0.05 was taken as significant.
The pilot study data were not included in the final analysis.

  Ethics
  

Informed consent was obtained from each participant before administering the questionnaire.
Confidentiality was maintained. Ethical approval was obtained from each institute.

  Results
  

Demographic details of the participants are shown in Table 1. One hundred and twelve (65%)
students prescribed drugs independently without any supervision from a certified medical
practitioner. Prescription rates at the different medical colleges are shown in Table 2.
Twenty-two students prescribed voluntarily, 74 were asked for a prescription and 16 prescribed
as a result of family expectations. When we asked about the rationale behind independent
prescription, 44 (40%) students did not give any reason and 28 (25%) said that they prescribed
because, in their opinion, the patient’s condition was trivial and did not need any expert opinion.
Six of 112 (5%) students prescribed as part of first aid advice and then referred the patient to a
hospital. Among the 112 students who had prescribed, 14 (13%) had prescribed on only 1
occasion, 47 (42%) had prescribed twice a year, 39 (35%) had prescribed once monthly and 5
(4%) had prescribed every week. Forty-five (26%) students had administered injectable drugs in
response to a patient’s request (Table 2), and 30 of these students did not see the expiry dates
of the drug preparations. Analgesics and antibiotics were the most frequently prescribed drugs
(Table 3).

  

Seventy-four (43%) students advised diagnostic tests independently (details of tests are shown
in Table 4), and 44 did not perform any physical examination before advising tests. Fifty (29%)
students had interpreted the diagnostic tests independently and informed their patients that the
results were normal. The most common tests interpreted were complete blood count, urine
detailed report, lipid profile, chest X-ray and liver function test in descending order.

  

We asked several questions to determine the attitude of the students toward independent
medication. Forty-three (25%) thought that medical students can prescribe medication; 108
(62%) thought that medical students could advise diagnostic tests; 36 (21%) thought it right that
medical students could treat patients if certified medical practitioners were not available; 144
(84%) knew about antibiotic resistance; 92 (53%) did not know about the dangers of
self-medication; 140 (81%) thought it better for lay people to consult a medical student instead
of self-medicating themselves; and 78 (45%) thought if a medical student refused to prescribe
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medication to lay people on their request, they would be considered an incompetent doctor.

  

There was no significant difference in prescription rates among the 3 medical colleges (P =
0.077). Male students were significantly more likely to prescribe independently than female
students were (P = 0.001). There was no significant relationship between students’ rural/urban
residence and prescription practices (P = 0.444). Students with low monthly household income
(< 10 000 Pakistani Rupees) had significantly higher prescription rates (P = 0.03). There was
also a significant relationship between student household income and diagnostic test advice (P
= 0.008): the higher the student’s household income, the fewer tests were advised (Table 5).

  

Post-stratification analysis revealed that there was a significant association of gender with the
perception that medical students could prescribe after passing pharmacology (P = 0.03) Female
students thought that just passing pharmacology did not qualify a student to prescribe
medication. There was significant association between gender and perception that medical
students should diagnose a disease in the absence of a certified doctor (P = 0.004). Male
students were more inclined toward diagnosis of disease by students in the absence of a
certified doctor. There was a significant association of residence with perception of disease
diagnosis in the absence of a certified doctor (P = 0.01). Urban students thought that they
should not diagnose a disease in the absence of a certified doctor. There was no significant
association between monthly income of students and their attitude toward medical prescription.

  Discussion
  

Our study was a multicentre cross-sectional study on unique topic on the frequency of drug
prescription by medical students before graduation. We found that many students (112; 65%)
were involved in this practice. About half of the students were unable to specify a reason for this
practice. When asked about frequency of annual prescription, most of the students had
prescribed only once or twice a year and only 4% of them were prescribing almost weekly. It
was found that male students and students from low-income households were more likely to
prescribe.

  

There has been much research on self-medication but research on independent prescription by
medical students has not been done. Prescription by medical students is more dangerous than
self-medication because of the potential dangers. This can result in antibiotic resistance,
masking of diagnoses, unnecessary exposure to medication and incorrect diagnoses.

  

The study of Zafar et al. investigated independent prescription by medical and nonmedical
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students in Karachi (6). Our study differed in that we studied only medical students and only in
their final year. We studied 3 different medical colleges that were ~200 km apart. Zafar et al.
found that 53% of medical students had prescribed, while our finding was 65%. The most
frequently prescribed medications were the same in both studies: antibiotics, antiallergics,
antipyretics and analgesics.

  

Prescription by medical students is prevalent in Pakistan because of loose regulation.
Pharmacies dispense medication without prescription. A study by Hussain et al. in Sindh
Province evaluated 371 community pharmacies and none of them completely followed all the
regulations established by the Pharmacy Act 1967 (5). A survey by Haseeb and Bilal in rural
Karachi revealed that 85% of participants were using informal ways of taking medication (7).
The most common reasons evaluated were cost of consultation (90.3%) and availability of
transport (81.0%) from rural areas to healthcare facilities (8). Prescription by medical students is
more dangerous than self-medication because patients are consulting students rather than
qualified practitioners. One reason for such practice is economics. Certified doctors cost a lot of
money, while seeking help from a neighbouring medical student comes free of charge. Similar
practices have been documented in Kerala, India, where interns who are supposed to work
under supervision, run independent practices to make extra money. (9).

  

Apart from the ethical questions, there is a need to evaluate whether final year medical students
have enough knowledge to prescribe safely. This question was addressed by a Nigerian study
(10). Thirty-one final year students were interviewed and it was found that they all needed
training to prescribe safely. Another study in the United Kingdom investigated the readiness of
graduating students to prescribe safely (11). Many students felt underprepared to take
responsibility for safe prescription. Therefore, a mandatory internship year or foundation year is
necessary. A similar but more plausible concept in the United States of America (USA) is
student-run health clinics, where medical students care for underprivileged patients who are
poor and uninsured. This improves medical students’ clinical experience and provides a medical
service to a neglected stratum of society. One important factor is that the clinics are managed
by a certified physician who shadows all medical students working in the clinic, which provides a
safety net against any inadvertent medical errors. It is reported that the quality of services
provided by such clinics has not been rigorously studied (12).

  

When we asked the medical students about the reason for prescribing, 16% revealed peer
pressure and family expectation. There is a need to educate the population about the risk of
prescription by medical students. They should counsel their family members to have a proper
check-up by a certified doctor. Twenty-five percent of medical students prescribed because they
thought that the patient’s condition was not serious enough to refer to a doctor. However, as
shown in previous studies11, medical students are not capable of identifying subtle clinical signs
and they can miss a diagnosis.
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Thirty percent of the students in our study, who had administered injectable drugs, did not
confirm the expiry date. Medical students should be taught about safe pharmacy practices and
there is lack of such training in medical schools. Medication errors should be included in the
curriculum.

  

In our study, medical students not only prescribed drugs but also advised diagnostic tests and
interpreted the results. Advice for a diagnostic test is a complicated task. Medical students are
not capable of choosing the appropriate test. Before giving appropriate diagnostic advice there
is a need to take a proper history and perform a physical examination (13). In our study, 73
students advised diagnostic tests but 44 of them did not perform a physical examination. A
study by McGregor et al. also revealed that medical students are not capable of accurate clinical
decision-making (14). The same applies to interpretation of test results. Half of medical students
who interpreted test results had not undertaken physical examinations.

  

We hypothesized that prescription practice of medical students from rural areas would differ
from that of urban areas but there were no significant differences. There is a need to implement
the same model as the clinics led by medical students in the USA. The population in Pakistan is
unable to afford health care, therefore, such student-led clinics could resolve this issue but they
should be shadowed by certified medical practitioners. Such clinics have also been studied in
Australia, with favourable outcomes (15).

  

Our post-stratification analyses revealed that male medical students prescribed more as
compared to female students. Female students thought that medical students were not capable
of prescribing medication after passing pharmacology. Gender and safety of doctors are
controversial, with studies having conflicting results. A meta-analysis of 32 reports in 2015
revealed that male doctors had ~2.5 times the odds of being subject to medicolegal action than
female doctors had. Female doctors seem to take less risk and therefore are less prone to
medicolegal action (16).

  

Antibiotic resistance is on rise and much research is being done to curb this issue (17). Our
study showed that antibiotics are among the most common drug prescribed, but alarmingly only
1 of the 112 students advised a culture and sensitivity test. Medical students are not equipped
to guide adequate antibiotic therapy (18).
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We found that 81% of all students who participated in our study thought that it was right to
consult a medical student instead of self-medication. There is a need to correct this
misconception. Universities should include the harm of independent prescription and
self-medication in their curricula. Medical students should be advised to counsel people who
approach them for a prescription instead of entertaining them.

  

In a country like Pakistan, where per capita income is low, it is tempting to adopt cheap illegal
pathways to take medication. Although there is government legislation, and drug inspectors are
there to oversee drug distribution channels, drugs can still be availed without a prescription from
a certified doctor (1). There is a need for a strict monitoring system to eradicate this issue.
Pharmacies should be registered and should not be allowed to sell medication without
prescriptions. There are free hospitals established by the government throughout Pakistan that
provide free medication but they are under-resourced. Free quality healthcare provision can
also stop this problem.

  

There were several limitations to this study. We only included public sector medical colleges.
There are many private sector medical colleges in Pakistan and students at these institutions
should be investigated to establish any difference from the public sector. We assumed that final
year medical students would prescribe more than nonmedical students. A comparative study
should be done to see whether there is any difference in prescribing practice between first and
final year medical students. Another limitation was that we only studied 1 province. The study
should be replicated nationwide. We did not study the patient perspective on this issue. Another
study could be done to determine whether patients would prefer to consult a nearby medical
student or a certified doctor and the reasons for such health-seeking behaviour.

  

In conclusion, many undergraduate medical students prescribe medication and advise
diagnostic tests. Public health scientists should further investigate the causes of this issue and a
holistic approach is needed to resolve it. Further research is needed to investigate this issue in
other developing countries to see a global perspective. This practice can be transformed in a
positive way by creating clinics led by medical students that are shadowed by physicians.
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