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Abstract: A study of prescribing pattern in tertiary, primary and urban
general practice levels of the Indian health care delivery system was undertaken
by analyzing 1810 prescriptions for 3932 drugs. The study evaluated feasibility
of data acquisitipn metho\Js and compared the prescribing frequency of various
drug groups and of individual drugs in three commonly used categories. The
mean number of drugs per prescription was highest in urban general practice
(2.41). The four most frequently prescribed drug groups were antibacterials,
vitamins, nonsteroidal antiinflammatory drugs (NSAIDs) and respiratory drugs.
The study delineates the differences in prescribing frequency of drug groups
and individual drugs across the threee levels of health care and the results
suggest intervention strategies to promote rational drug therapy.
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INTRODUCTION

Baksaas et al (1) and Pradhan et al (2) have
stressed the importance of drug utilization
studies in evolving a comprehensive drug policy
for better health care delivery. Although
developed countries have conducted most of such
re,:; arch (3), there have been several studies in
India too on prescribing pattern (4-8).

The Indian health care delivery system
operates at different k':ols 'W~th primary health
centers serving mainly the rural po~;,:l:=\tion as
the first level of contact, and the tertiary levtl
offering referral services. A large share of health
services is also provided by qualified allopathic
physicians most of whom tend to congregate in
the urban areas. Here, general practitioners
represent the first level of contact for most of
the urban population (9).

The present study has compared prescribing
patterns at different levels of the Indian health
care delivery system. Such information may
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help to draw up guidelines on rational drug
therapy and plan proper allocation of resources
at each level according to the prevalent morbidity
pattern. The study also tests the feasibility of
data acquisition methods and delineates the
differences in prescribing patterns.

METHODS

The study was carried out at three levels of
the Indian health care delivery system. The
centers chosen for the study were :

Tertiary: Out-patient department of St.
John's Medical College Hospital, Bangalore.

Primary: Primary health centres run by the
Government of Karnataka at Dommasandra,
Bidadi and Jadigenahalli (villages within a
30-40 km radius of Bangalore city).

Urban general practice: Qualified (MBBS)
and experienced private practitioners, one each,
in three different localities in Bangalore.
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TABLE I: Incidence of polypharmacy*.

In NSAID, AFD-drugs and antibacterial drug
groups, the frequency of prescription of

drugs from tertiary, primary and urban general
practice levels respectively.

The proportion of drugs per prescription
showed a significant difference across the three
levels of health care (Table I). --ALth@ tertiary
and primary levels, most prescriptions listed 1
or 2 drugs while at the general practice level
most prescriptions listed 2 or 3 drugs. Only at
the tertiary level was there any significant extent
of prescriptions for 4 or more drugs.

The frequency of prescribing of various drug
groups is shown in Table II. Analysis of
prescribing frequency of the four most frequently
prescribed drug groups showed that the general
practice level had a significantly high frequency
of prescription of antibacterials (X2=91 j df=2,
P<O.OOOl), NSAIDs (X2=90.09, df=2. P<O.OOOl)
and respiratory drugs (X2=8.882, df=2, P=O.Ol).
Prescribing frequency of vitamins and mineral
supplements was significantly low at the general
practice level (X2=6.66, df=2, P=0.04). The
relative proportions of prescribing frequency of
these 4 drug groups, viz., NSAIDs, antibacterials,
vitamins and respiratory drugs, also significantly
differed among the three levels of health care
(X2=59.83, dr=6, P<O.OOOl). The tertiary level
prescribed vitamins and mineral supplements
most, while the other two levels prescribed
antibacterials most.
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The chi-square statistic was used to analyse
the data.

RESULTS

The study sample included 1222
prescriptions for 2639 drugs, 296 prescriptions
for 590 drugs and 292 prescriptions for 703

The data on the duplicate prescription forms
was stored on a computer database file with the
following fields of entry for each form : patient
identifying number, age and sex (patient
information); drug (generic) name (drug
information). Drugs were classified according to
the ATC index (10) which was modified to
facilitate data analysis. A custGmized software
was developed to tabulate and analyze data.
The number of drugs on each prescription
provided the incidence of polypharmacy.
Frequency of prescribing of individual drugs
was analyzed in three categories, chosen because
of common use, viz., nonsteroidal anti
inflammatory drugs (NSAIDs), antibacterial
agents and drugs used in acid peptic disease
(APD drugs).

Specially designed prescription form in
duplicate were supplied to the prescribers. Each
prescriber at general practice and primary health
care levels was instructed to retain the duplicate
after handing over the filled-in original to the
patient. The investigator collected the duplicates
from the prescriber at the end of the study
period. The duplicates at St. John's Medical
College Hospital were collected fromthe hospital
pharmacy where all the hospital prescriptions
are usually presented by patients for purchase.

At St. John's Medical College Hospital, four
general disciplines [Medicine, Surgery,
Paediatrics and Obstetrics and Gynecology
(OBG)] and five speciality disciplines (Psychiatry,
Dermatology, Orthopaedics, ENT and
Ophthalmology) were chosen. Two prescribers
in each of these specialities were supplied with
25 special prescription forms per person per day
over a 10 day-period. The prescribers at the
primary and urban general practice levels were
supplied with a total of 100 prescription forms
each.
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TABLE II: Frequency of prescribing - Drug groups.

Level of' health care
Primary

(n=1222)

Tertiary

(n=296)

General
practice
(n=292)

general practice level of aminopenicillins to
sulfonamides was significantly high (3:1,
X2=14.79, df=2, P=O.0006) and of paracetamol to
ibuprofen also likewise significantly high (2:1,
X2=7.78, df=2, P=O.002).

TABLE III : Frequency of prescribing - individual drugs.

DISCUSSION

"n" represents the total number of prescriptions and not of
individual drugs or drug groups.

Incidence ofpolypharmacy: Average number
of drugs per prescription (in a prescription audit)
is an important· index of the scope for review
and educational intervention in prescribing
practices. A community-based study on
prescribing pattern conducted from retail outlets
in India reported a mean number of 2 drugs per
prescription (5), similar to our fi.gures at the
tertiary and primary levels. Hospital-based
studies in India reported figures of 3-5 drugs
per prescription (4). Bapna et al (7), in their
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Analgin 2 (00.68)
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(Ibuprofen + Paracetamol)
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Primary Tertiary General
Level of health care practice

(n=1222) (n=296) (n=292),
Drug groups No. of prescriptions (percentage)

Antibacterials

Aminopenicillins 64 (05.24) 29 (09.8) 62 (21.00)

Sulphonamides 59 (04.83) 38 (13.00) 19 (06.42)

Pe{licillin procaine 2 (00.16) 10 <03.42)

Cephalexin 25 (02.05) 2 (00.68) 14 (04.73)

Doxycycline 27 (09.25) 1 (00.34) 10 (03.441

Erythromycin 21 <01.72) 1 <00.34) 4 (01.371

Anti-TB drugs 34 (02.78)

APD drugs

Antacids 56 (04.58) 14 (04.79) 18 <06.08)

Ranitidine 38 (03.11) 9 (03.08) 12 (03.05)

NSAlDs

Drug groups No. of prescrq,tions (percentage)

Antibacterials 264 (21.60) 106 (36.30) 140 (47.30)

NSAlDs 245 (20.05) 102 (34.93) 133 (44.93)

Vitalnins, nlilleraJ
supp., etc. 296 (24.22) 77 (26.37) 52 (17.57)

Respiratory drugs &
antihist. 214 (17.51) 43 (14.73) 69 (23.31)

Dermatologicals 158 (12.93) 27 (09.25) 15 (05.07)

GIT drugs (other) 54 (04.42) 19 (06.51) 40 (13.51)

Alltiprotozoals 22 (01.80) 19 (06.51) 6 (02.03)

APD drugs 89 (07.28) 15 (05.14) 26 (08.78)

Gynaecologicals 41 (03.36) 15 (05.14) 11 (03.72)

Anti-anaemic agents 61 (04.99) 13 (04.45) 37 (12.50)

Antihelmintics 26 (02.13) 10 (03.43) 10 (03.38)

Alltiasthmatics 109 (08.92) 10 (03.43) 16 (05.41)

CVS drugs 97 (07.94) 10 (03.43) 4 (01.35)

\'accines 26 (02.13) 9 (03.08) 4 (01.35)

Urologicals 2 (00.16) 7 (02.40) 1 (03.04)

Ophthalmologicals &
otologicals 46 (03.76) 6 (02.06) 1 (00.34)

Steroids for systemic use 67 (0499) 3 (01.03) 1 (00.34)

Psycholeptic &
psychoanaleptics 125 (10.23) 2 <00.69) 5 (01.69)

Others 82 (06.71) 4 (01.37) 1 (03.04)

"n" represents the total numher of prescriptions and not of
individual drugs or drug groups.

An analysis of the relative proportions of
the two drugs most prescribed from each group
across the three levels showed that the
proportionate prescribing frequency at the

individual drugs which are commonly used and
hence chosen for detailed analysis is shown in
Table HI. Statistical analysis of the two most
frequently prescribed drugs in each category
showed that the general practice level had a
significantly high prescribing frequency of
aminopenicillins (amoxycillin and ampicillin;
X2=73.49, df=2, P<O.OOOl) and ibuprofen
(X2=26.2, df=2, P<O.OOOl). Only in case of
sulfonamides (sulfadiazine and co-trimoxazole)
was the prescribing frequency significantly high
at the primary health care level (X2=25.49, df=2,
P<O.OOOl).



250 Srishyla et a1

study of 2953 prescriptions at the primary health
care level in Southern India, found that, on an
average, each patient received 2.71 drugs. Our
study showed a high proportion of 2-& 3-drug
prescriptions as well as the highest mean
number of drugs per prescription at the general
practice level. While it may be practically
difficult to keep the number of drugs per
prescription to below two, practitioners ought
to have good reasons to prescribe 3 or more
drugs simultaneously because polypharmacy
increases the risk of drug interactions, errors of
prescribing and non-compliance.

Frequency of prescribing: If standard
operating procedures such as ATC-DDD
methodology (11) are employed by all
researchers in drug utilization, results of
prescription audit could be meaningfully
compared. As suggested by Gaitonde (12) and
later Hede et al (5) this study has attempted to
compare prescribing pattern at different levels
of our health care delivery system.

Drug group-wise, the most frequently
prescribed drugs follow almost the same pattern
as reported by other (4-7). The general practice
and primary health care levels prescribed,
antibacterials most frequently, but, the choice
of individual antibacterials most used at these
levels (ampicillin, amoxycillin, sulfadiazine and
co-trimoxazole) was justifiable as empirical first
line antibacterials prescribed in out-patient
practice.

Individual drug-wise, our finding of
sulfonamides as the most frequently prescribed
among all antimicrobials at the primary health
care level agrees with that of Bapna et al (7).
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Obviously, the primary health care prescribing
was dictated, and rightly so, by the availability
of resources.

Since the most frequently prescribed groups
of drugs followed almost the same pattern at all
three levels of health care included ill- this
study, it can be concluded that the broad
morbidity pattern was also similar at all three
levels.

Surprisingly, analgin and its combinations
continue to be prescribed (tertiary 0.7%, primary
8% and general practice 2.4%), in spite of its
toxic effects such as agranulocytosis, shock and
cardiovascular reactions. It was declared a
dangerous and irrational drug by the Drug
Consultative Committee in 1980 (13).

The present study may serve as a pilot run
to future researches in prescription audit with
specific objectives at· different settings. It is
accepted that prescribers could have shown bias
in selecting patients for use of the special
prescription forms. Regrettably, this was a bias
over which no control was feasible. Enough
hypotheses on inappropriate prescribing
could be generated and tested further on the
basis of the results reported and used for
educational interventions to improve prescribing

.pattern.
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