
The concept of rational drug use is very old, as is evi-
dent by the statement made by the Aleandrian physi-

cian Herophilus 300 B.C that �Medicines are nothing in
themselves but are the very hands of God if employed with
reason and prudence�1.

It has been estimated that fifty percent of medicines
being used in India, either on prescription or in over-the-
counter sales, are inappropriately or irrationally used2.
Recently there has been an alarming concern over the in-
judicious use of many drugs worldwide. Amongst them,
important ones are �AMAs (Antimicrobials), Corticoster-
oids, Analgesics, Antacids, Acid reducing agents, Vitamins
and use of many irrational drug combinations3. The prac-
tice of indiscriminate prescribing of AMAs is posing a
major problem of ineffective and unsafe treatment, exac-
erbation or prolongation of illness, distress and harm to
the patient as well as an additional burden of an expensive

medical cost for the patient and importantly development
of drug resistance4.

�Doctors and patients believe injections are more ef-
fective and act faster than oral drugs. �An unsafe injection
practice includes injections administered with poor indi-
cation or when oral alternatives are available; improper
methods of injection administration; faulty method of ster-
ilizing injections; re-use of syringes and incorrect disposal
procedures. This has rung alarm bells and the danger of
unsafe injection practices is increasing day by day5.

Various reasons for Irrational use of Drugs have been
stated such as lack of information; faulty & inadequate
training & education of medical graduates; poor commu-
nication between health professional and patient; lack of
diagnostic facilities and uncertainty of diagnosis; demand
from patient; defective drug supply system and ineffec-
tive drug regulation; promotional activities of pharmaceu-
tical companies1.

In 1985, WHO convened a major conference in Nairobi
on Rational Use of Drugs6. Since that time efforts have
increased to improve drug use practices. First step in this
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direction is to assess the pattern of drug use at a given
time to determine the rationality of treatment. WHO for-
mulated core drug use indicators to broadly measure drug
use in health facilities that would describe drug use pat-
tern and prescribing behavior of health care providers.
These are highly standardized, do not need national adap-
tation and are recommended for inclusion in any drug use
study. These work as simple tool for quick and reliable
assessment of a few critical aspects of drug use7.

Many studies are carried out to measure pattern of drug
use in specified health facilities, eg, Government dispen-
saries, Primary Health Centers, Tertiary Health Care Cen-
ters etc, but not many studies are carried out to measure
the drug use pattern in general practice8. Most of the com-
mon ailments are managed by medical practitioners or
general practitioners (GPs). GPs prescribe major bulk of
the drugs sold in the market. Naturally, irrational use of
drugs at this level could lead to disastrous consequences.

Patients with fever, loose motions, and upper respira-
tory infections generally are treated by General Practitio-
ners, who are also called as Family Doctors. GP is a prac-
titioner who treats acute and chronic illnesses and pro-
vides preventive care and health education. GPs in Pune
city are mainly of MBBS, BAMS, and BHMS qualifica-
tions though people with other qualifications (diploma
holders) also are found in small numbers.So present study
was planned to study the prescribing behavior and pattern
of drug use by general practitioners in Pune city.

MATERIAL AND METHODS

After the approval of Institutional Ethics Committee
this cross sectional comparative study was conducted for
the period of 3 months (From July 2012 to September 2012)
in Pune city. MBBS, BAMS and BHMS GPs doing Allo-
pathic practice in Pune city who were listed with Indian
Medical Association, Pune Branch were selected. Pune city
was divided into five zones � North, South, East, West
and Central zone. GPs were divided zone wise. Two prac-
titioners of each specialty per zone were selected randomly
using online software (www.randomiser.org). This gave us
ten practitioners of each degree spread over Pune city � so
total 30 practitioners. Selected GPs were approached and
informed consent was obtained. Detailed indicators en-
counter form developed by WHO was used for data col-
lection. We included all patients of any age and either sex
getting treated on OPD basis. Data was collected of 30
patients per prescriber. So, data of 900 prescriptions was
collected.

After taking informed consent from practitioners, in-
vestigator sat in OPD of GPs after their due permission.
Diagnosis and Prescription of patient was noted down on
detailed indicators encounter form. Average consulting and
dispensing time were noted down on patient care form for

individual patient. The recording of time was calculated
as beginning and ending times for individual consultations.
If patients are seen one by one in a consultation room, this
would mean measuring the time between entering and leav-
ing the room. Drugs prescribed, dispensed and prescrib-
ing indicator forms were filled after completing 30 pa-
tients and not in presence of doctors.

Indicators Studied - WHO drug-use indicators for out-
patient facilities:

Core Drug-use Indicators :
Prescribing indicators :
1. Average number of drugs per encounter
2. Percentage of drugs prescribed by generic name
3. Percentage of encounters with an antibiotic pre-

scribed
4. Percentage of encounters with an injection prescribed
5. Percentage of drugs prescribed from an Essential

Drugs List (EDL)
Patient care indicators :
6. Average consultation time
7. Average dispensing time
8. Percentage of drugs actually dispensed
10. Percentage of drugs adequately labelled

Complementary Drug-use Indicators :
11. Percentage of patients treated without drugs
12. Average drug cost per encounter
13. Percentage of drug costs spent on antibiotics
14. Prescription in accordance with treatment guide-

lines
15. Availability of emergency drug tray
Percentages were calculated for core prescribing indi-

cators. For Generics and Essential drug list, WHO and
Indian Essential Drug List 2011 were considered as
standard.Data was analyzed in detail about use of various
AMAs, percentage of Injections, Average consulting time,
number of drugs prescribed and dispensed. Assessment of
cost of therapy was done by using commercially available
drug formularies (CIMS July-Oct 2012 and Drug Today
July-Sep 2012). Drug use indicators of MBBS, BAMS and
BHMS practitioners were compared.Averages, Percentages
were calculated using - Microsoft Excel.For comparison
between groups following test were used- Chi-square (χ2)
test for percentages, One-way ANOVA and Kruskal-Wallis
test. Tests were performed using Graph Pad Prism version
6.00 for Windows, GraphPad Software, La Jolla Califor-
nia USA, www.graphpad.com.

OBSERVATIONS

Distribution of patients based on diagnosis (Fig 1) was
similar across MBBS, BAMS and BHMS GPs. More than
75% patients coming to GPs were suffering from commu-
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nicable diseases.
ß-lactam, Quinolones and Macrolides were impor-

tant group of  AMAs used in the treatment of infections
(Table 4). Other AMAs include Tetracyclines, Antivirals,
Antimalarial, Antifungal, etc.

DISCUSSION

Primary health care system is managed by graduates
of medical field and is considered to be the first contact
persons for medical care. Such health care professionals
in private sector are called as General Practitioners (GPs)9.
They not only treat minor ailments and many acute condi-
tions like respiratory tract infections,
diarrhea, etc. but also render initial treat-
ment before referring the patient for
higher medical services. GPs, therefore,
prescribe major chunk of drugs sold in
the market. Naturally, inappropriate or
irrational use of drugs at this level could
lead to disastrous consequences10.

2 MBBS, 5 BAMS and 4BHMS GPs
refused to participate in the study. These
numbers of GPs were randomly se-
lected again from the original list,
zone wise. So, finally 10 Practitio-
ners per specialty spread over Pune
city were included in the study. 30
prescriptions were collected from
each practitioner to get total 900
prescriptions. This was a cross-sec-
tional study carried out by directly
observing the practices and prescrip-
tions of GPs by sitting inside the
OPDs of GPs.

Distribution of patients based on di-
agnosis was also comparable across all
practitioners (Fig 1). In Diagnosis wise
distribution of patients, communicable
diseases were most commonly encoun-

tered like Upper Respiratory Tract Infections
(URTI), Acute Gastroenteritis(AGE), Viral fe-
ver, Urinary Tract infections(UTI) followed
by Lower Respiratory Tract Infections
(LRTI).

The WHO indicators have been widely
field-tested, including in India. The core in-
dicators are highly standardized and do not
require adaptation to the specific health fa-
cility being investigated11. According to the
reports, the average number of drugs per pre-
scription in 12 developing countries is 2.2-
3.8. This average is1.3-2.2 in developed coun-
tries12. In Indian studies, average number of

drugs per prescription was reported to be-, 2.8 by Khirsagar
et al13 and 3.6 by lalan et al14. In the present study, for
MBBS practitioners it was 3.95, for BAMS practitioners
it was 4.98 whereas for BHMS practitioners it was 4.64.
The difference was not statistically significant. The aver-
age number of drugs per encounter is an important index
of the scope for educational intervention in prescribing
practices. Our figure of >3 drugs per encounter in all GPs
is much higher than the recommended limit of 2.015. In
BAMS and BHMS GPs, average number of drugs per pre-
scription is >4, this may be due to treatment based on symp-

Fig 1� Distribution of patients based on Diagnosis

Table 1 � Comparison of Core Prescribing Indicators

Core Drug Indicators MBBS BAMS BHMS p value

Average no. of drugs Per 3.95(±0.92)* 4.98(±0.78)* 4.64(±0.83) p=0.053
  Prescription1(95% confidence Interval) (3.38- 4.52) (4.49- 5.47) (4.12-5.16)
Percentage of Drugs in Generics 9.59% 14.42% 11.80% p=0.03*
Percentage of prescription with Antibiotics 78.33% 77.33% 76.66% p=0.99
Percentage of Prescription with Injections 35.66% 56.00% 50.66% p=0.02*
Percentage of Drugs from  EDL 80.30% 82.36% 86.39% p=0.46
1Data is expressed as mean + one standard deviation. Kruskal-Wallis test followed by post hoc
Dunn's multiple comparisons test. MBBS versus BAMS is significant (p<0.05). Percentages were
compared using Chi-square test.

Table 2 � Comparison of Core Patient Care Indicators

Patient Care Indicators MBBS BAMS BHMS p value

Average Consultation Time1 (mins) 5.99(± 2.12) 5.80(± 1.01) 4.94(± 0.81) p= 0.25
(95% confidence Interval) (4.68-7.31) (5.17-6.42) (4.44-5.45)
Average   Dispensing Time2 (Secs) 21.57 (± 11.60) 34.75(± 19.61) 35.14(± 21.31) p= 0.30
(95% confidence Interval) (14.4-28.8) (22.5-46.9) (21.9-48.4)
Percentage of Drugs Dispensed 36.95% 54.90% 61.48% p<0.0001****
Percentage of Drugs Adequately Labeled 3.53% 5.74% 1.72% p=0.0002***
1,2Data is expressed as mean + one standard deviation. Kruskal-Wallis test followed by post hoc Dunn's
multiple comparisons test. Percentages were compared using Chi-square test

Table 3 � Complementary Indicators

Complementary Indicators MBBS BAMS BHMS P value

Average Cost per Prescription 215.73Rs 183.13Rs 159.40Rs 1p=0.19
Average Cost spent on Antibiotics 86.92Rs 71.40Rs 63.30Rs 2p=0.16
Availability of Emergency Drug Tray 8(80.00) 3(30.00) 2(20.00) p=0.28
Percentage of Patients Treated without Drugs 0.00 0.00 0.00
1,2One way ANOVA. Values in parentheses are in percentages (%)
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toms rather than the diagnosis. Such irrational polyphar-
macy leads to the risk of drug interactions, dispensing er-
rors, emergence of resistance, increased cost of therapy
and increased adverse reactions.

As per WHO, percentage of encounters with an antibi-
otic prescribed ranges between 40-50% and is showing
little upward trend. In India, percentage of encounters with
an antibiotic was reported to be 75% by Kshirsagar et al13,
34.4% by Hazra et al11.In the present study, percentage of
prescriptions with antibiotic was 78.33% with MBBS,
77.33% with BAMS and 76.66% with BHMS GPs, the
difference is not statistically significant (p=0.053). Anti-
biotic use in our study was high in comparison to all above
studies.

Studies on Injections done in private practitioners in
India show different results from state to state - Bhartiya
et al16 reported 13.6% encounters with injections in part
of Madhya Pradesh whereas it was 25.00% in Jhalawar
city of Rajasthan as reported by Manoj kumar et al17.

In our study, MBBS GPs gave injections to 35.66%
patients; BAMS GPs gave to 56.00% of patients while
BHMS GPs gave to 50.66% patients. The difference was
statistically significant (p=0.02) indicating that BAMS and
BHMS used injections more frequently. The injections
were mainly dispensed and it was seen that most were de-
manded by patients.

Percentage of drugs prescribed in generics were 9.59%
with MBBS, 14.42% with BAMS while 11.80% with
BHMS GPs, the difference was statistically significant
(p=0.03). It was observed that BAMS and BHMS practi-
tioners used generic drugs for dispensing rather than pre-

scribing. In our study, low generic prescription of the drugs,
probably reflects the dominating influence of pharmaceu-
tical companies.

Essential drugs list published by WHO and Govern-
ment of India was considered standard to determine the
drugs in generics and EDL. According to WHO, percent-
age of drugs from essential drugs list (EDL) is 70-90%. In
our study, 80.30% of drugs by MBBS, 82.36% of drugs
by BAMS and 86.39% drugs by BHMS GPs were from
Essential Drug List (EDL).

The patient care indicators address key aspects of what
patients experience at health facilities, and how well they
have been prepared to deal with the pharmaceuticals that
have been prescribed and dispensed7. We were not able to
evaluate Patient's knowledge of correct dosage as it would
have required atleast 2 investigators and we were appre-
hensive that GPs may doubt aim of our study and may
refuse to participate in it.

In our study, the average consulting time, which is the
time patient spends with a doctor, was 5.99minutes for
MBBS, 5.80minutes for BAMS and 4.94minutes for
BHMS GPs. The difference was not statistically signifi-
cant (p=0.25). The consultation time is a subjective phe-
nomenon which varies from one GP to the other, varies
within city, states and countries. In Indian studies, how-
ever, this value was at the lower side like Hazraet

Table 4 � Use of Antimicrobials agents (AMAs)

AMAs MBBS BAMS BHMS p-value
(n=250) (n=237) (n=232)

Fluoroquinolones 48(19.20) 33(13.93) 38(16.37) p=0.59
Penicillins 43(17.20) 36(15.19) 37(16.37) p=0.92
Cephalosporins 38(15.20) 68(28.69) 72(31.03) p=0.02*
Macrolides 59(23.60) 55(23.20) 41(17.67) p=0.53
Others 62(24.80) 45(18.98) 44(18.96) p=0.49

Values in parentheses are in percentages (%).*P<0.05

Table 5 � Use of Non-Steroidal Anti-inflammatory Drugs (NSAIDS)

NSAIDs MBBS BAMS BHMS p value

Paracetamol 85 43 58 p=0.0009***
Nimesulide 2 24 8 p=0.0098**
Diclofenac+ Paracetamol 34 77 44 p=0.0067**
Nimesulide+Paracetamol 17 41 59 p=0.023*
Ibuprufen+ Paracetamol 19 15 20 p=0.54
Others 11 22 25 p=0.52
Total 168(56.00)222(74.00)215(71.66) p=0.026*
Wrong Dose 0 2 0
Wrong Duration 0 20 21
Wrong Dose and Duration 7 19 23
Total Errors (% of Total) 7(4.16) 41(18.46) 44(20.46) p=0.0014**

Table 7 � Use of Injections

MBBS BAMS BHMS p value
(n=300) (n=300) (n=300)

Diclofenac 65 112 102 p=0.89
Gentamicin 16 28 18 p=0.70
Ranitidine 9 3 7 p=0.25
Multivitamin 5 17 7 p=0.34
Antihistaminic 3 2 15 p=0.02*
Others 9 6 3 p=0.32
Total(% of n) 107(35.66)168(56.00)152(50.66) p=0.02*

 Table 6 � Use of Acid Reducing and Antiemetic Agents

MBBS BAMS BHMS p value

H2 blockers 93 134 124 p=0.88
Proton Pump Inhibitor 30 31 27 p=0.68
H2 + Antiemetic 4 3 4 p=0.86
PPI +Antiemetic 20 10 9 p=0.11
>2 agents in single
   prescription 5 23 13 p=0.17
Total (n=300) 147(49.00)200(66.66)178(59.33) p=0.08
Wrong Dose 0 0 0
Wrong Duration 0 15 14
Wrong Dose &Duration 12 42 26
Total Errors (% of Total) 12(8.16) 57(28.50) 40(22.47) p=0.0046**

Table 8 � Overall Prescription

Appropriate 213(71.00) 119(39.66) 104(34.66) p<0.0001****
Inappropriate 87(29.00) 181(60.34) 196(65.34) p<0.0001****

Values in parentheses are in percentages (%)
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al11(3.7mins) and Dutta et al18 (2.43mins). In comparison
to Indian studies, average consulting time in our study was
higher.

The average dispensing time shows very wide varia-
tion in the literature from as short as to14.17seconds by
Sutharson et al19,medium dispensing time like 41.7 sec-
onds by Dutta et al18 and as long as 181 seconds by Hazra
et al11.In our study the average dispensing time was
21.57seconds in MBBS, 34.75seconds in BAMS and
35.14seconds in BHMS GPs, the difference was not sta-
tistically significant. This time difference between the GPs
could be due to dispensing of more number of drugs by
BAMS and BHMS GPs.

Percentage of drugs actually dispensed showed signifi-
cant statistical difference (p<0.0001) in all three GPs.
MBBS dispensing 36.95% drugs, BAMS dispensing
54.90% drugs and BHMS dispensing  61.48% drugs. The
dispensing practice is surely more in BAMS and BHMS
GPs as compared to MBBS GPs who preferred prescrib-
ing drugs.Percentage of drugs adequately labelled is the
indicator in which dispensers record essential information
on the drug packages they dispense. In our study MBBS
GPs labelled 3.53% drugs, BAMS labelled 5.74% drugs
and BHMS labelled only 1.72% drugs, the difference was
statistically significant (p=0.0002).

In average cost per prescription, we calculated the price
of medicines which patient has to purchase from medical
store and the fees of doctor which includes consultation
fees, dispensed drugs and injections. Patients visiting
MBBS GPs had to pay average Rs 215.73, whereas at
BAMS Rs 183.13 and at BHMS Rs 159.40, the difference
was not statistically significant.Further analysis of prescrip-
tions for average money spent on antibiotics was done.
Patients had to spend Rs 86.92 on antibiotics at MBBS
GPs, Rs 71.40 at BAMS GPs and Rs 63.30 at BHMS GPs,
the difference was not statistically significant. Percentage
of patients treated without drugs measures the degree to
which primary care prescribers treat patients seeking cura-
tive care with non-pharmaceutical therapies.In our study,
not a single patient was treated without drugs by any of
the three MBBS, BAMS and BHMS GPs. This could be
because most of the patients presented with acute infec-
tive condition or chronic ailment requiring drug treatment.
Availability of emergency drug tray � this particular indi-
cator although not a part of WHO complementary indica-
tors, was included by us to know, whether GPs are ready
to handle emergency situation particularly because all GPs
were giving injections and there always is a chance of get-
ting severe hypersensitivity reaction after injections. In our
study, 8 out of 10 MBBS doctors had emergency drug tray
as compared to only 3 BAMS and 2 BHMS GPs out of 10
had it.

ß lactams, Fluoroquinolones and Macrolides were im-
portant groups of AMAs used in treatment of infectious
diseases (Table 4). In ß lactam AMAs both Penicillins and
Cephalosporins were used. Penicillins were more fre-
quently used by MBBS GPs as against Cephalosporins
were more commonly used by BHMS GPs, the difference
was statistically significant (p=0.02). Macrolides were used
equally by all GPs. Other AMAs included Tetracyclines,
Antimalarials, Antivirals and Antifungals.

Paracetamol was most frequently used NSAID by
MBBS GPs (Table 5). Nimesulide and combination of
Diclofenac with Paracetamol was used by BAMS GPs
whereas BHMS GPs preferred combination of Nimesulide
with Paracetamol. Total use of NSAIDs was significantly
more by BAMS as compared to MBBS and BHMS GPs
(p=0.026).MBBS prescribed 56% NSAIDs, BAMS pre-
scribed 76% NSAIDs whereas BHMS prescribed
71.66%.Total errors in prescribing NSAIDs were more by
BHMS followed by BAMS GPs (p=0.0014). 23 patients
were given wrong dose and duration of NSAIDs by BHMS
GPs.We considered NSAIDs use as inappropriate if it was
used in wrong dose and/or duration.

H2 blockers and proton pump inhibitors (PPIs) were
prescribed for large number of patients.49% of prescrip-
tions of MBBS GPs included acid reducing agent, whereas
66.66% of BAMS prescriptions and 59.33% of BHMS
prescriptions had acid reducing agents. These were prob-
ably prescribed prophylactically to reduce gastric irrita-
tion caused by NSAIDs and AMAs.Total errors in pre-
scribing acid reducing agents was more by BAMS GPs
followed by BHMS GPs. 57 patients were given wrong
dose and duration of acid reducing agents by BAMS GPs,
which was statistically significant (p=0.0046). Only wrong
dose, duration or use of more than 2 agents in single pre-
scription was considered inappropriate.

Diclofenac injection was the most common drug used
by all the three GPs. These were given to patients who
were also prescribed NSAIDs. Action of NSAIDs starts in
half an hour and so, administration of single injection of
Diclofenac had no advantage and was considered irratio-
nal. Single injection of Gentamicin in acute gastroenteri-
tis was absolutely irrational. BHMS GPs gave
Chlorpheniramine maleate injection to patients for placebo
effect which is totally irrational.

For overall prescription, individual drugs prescribed
were evaluated as described above. Prescriptions with in-
appropriate use of drugs were rated as inappropriate pre-
scription. Appropriate-  71% of prescriptions of MBBS
GPs were appropriate as compared to BAMS with 39.66%
and BHMS with 34.66%, the difference was statistical sig-
nificant (p<0.0001).Inappropriate- 65.34% prescriptions
of BHMS GPs were inappropriate as compared to BAMS
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with 60.34% and MBBS with 29%, the difference was sta-
tistical significant (p<0.0001). Appropriateness of prescrip-
tions of MBBS GPs also evaluated by Dutta et al18, 63.51%
prescriptions were found inappropriate. In comparison to
these results, only 29% prescriptions of MBBS GPs were
inappropriate in our study. But > 60% of prescriptions of
BAMS and BHMS GPs were inappropriate.

To conclude, our study has highlighted the current sta-
tus of treatment practices of general practitioners in Pune
city. There are deficiencies in prescription practices among
BAMS and BHMS general practitioners as well as MBBS
practitioners. The results indicate a considerable scope for
improvement in prescribing pattern of general practitio-
ners in there out-patient department. There is some evi-
dence that interventions like short problem based training
course in pharmacotherapy20 and rational use focused
workshops21 can improve prescribing pattern.

This study has a limitation that the total number of gen-
eral practitioners was only thirty and more studies are
needed to be carried out in order to confirm these find-
ings.
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