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The quality of prescribing in an Indian district
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ABSTRACT
Background. There has been no previous broad-based

study in India which analyses the rationality of prescriptions in
relation to the diseases for which they are given. We performed
such an analysis in a representative district of Maharashtra.

Methods. During 1993, 3582 prescriptions 6f a district-level
stratified purposive sample of 49 doctors from the Satara
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district in Maharashtra were assessed. The prescriptions were
collected prospectively from the outdoor clinics of these doc-
tors from widely varying health sectors-Lprivate practice,
govemment employment, differing educational qualifications
and diverse socio-economic zones and geographic locations.
With the help of Prescription Analysis Guidelines (pAGs) and
a scoring system developed for this study, these prescriptions
were compared with standard prescriptions, and were ranked
on a quantitative rationality scale. The rationality scores of
various categories of doctors were then compared.

Results. The average score per prescription was 14.2 out
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of 30. The' score increased significantly with educational
qualification. The use of drugs was irrational in 19% of prescrip-
tions, unnecessary in 47% and hazardous in 11%. Unneces-
sary injections were given in 24% of cases. Prescriptions given
by doctors working in the public sector were significantly better
than those given by private sector doctors in all respects,
except for the use of unnecessary injections.

Conclusions. Overall, the quality of prescriptions, espe-
cially in the private sector is low with a high prevalence of
undesirable drug use.
Natl Med J India 1996;9:60-65

INTRODUCTION
Studies':" on drug prescribing in India have concluded that much
of it is irrational. However, most .of these have been limited to an
analysis of prescriptions for a single disease or have been from the
clinics and primary health centre of a few small towns. Only tw04•S

were based on more than two centres but both of them were on
mainly urban prescriptions. One of these' analysed prescriptions
in relation to the disease for which the prescription was given. Its
sample size, however, was short of the World Health Organiza-
tion (WHO)-International Network for Rational Use of Drugs
(INRUD) requirements 7 and did not assign a quantitati ve rating to
the prescriptions, nor did it assess the extent of the use of
unnecessary, irrational or hazardous drugs and unnecessary injec-
tions. The second broad-based study" analysed the category of
drugs (such as antibiotics or analgesics) prescribed and their
frequency. Thus, these studies do not rigorously evaluate the
rationality of prescriptions. We have tried to overcome the previ-
ous lacunae by analysing a large, district-level sample of prescrip-
tions to determine their rationality, as well as to assess the
prevalence of undesirable drug use.

MATERIALS AND METHODS
We selected the Satara district because, based on socio-economic
indicators and health-service development, it is one that is fairly
representati ve of the districts of Maharashtra and also because it
was easily accessible to us.

The WHO-INRUD have recommended that at least 10 health
centres with a minimum of 30 prescriptions each be selected for
a comparative cross-sectional study.' Here, we selected centres
from both urban and rural areas.

The district was divided into three zones-backward, average
and developed, according to socio-economic considerations. At
least 5 primary health centres (PHCs) and one rural hospital from
each of the three zones (a total of 25 out of 69 PHCs and 3 out of
10 rural hospitals in the district), the only functioning cottage
hospital in the district and the District Civil Hospital-a total of
30 public clinics were selected by stratified purposive sampling.

PHCs with a greater-than-average annual outpatient atten-
dance for the respective taluks (administrative blocks of about 50
villages) were chosen to get at least 30 prescriptions in a day,
because for logistical reasons data gathering in a PHC had to be
completed in a single day. Care was taken to avoid choosing PHCs
which were easily accessible on state or district highways. Rural
hospitals were selected in the same way. IfPHCs had less than 30
outpatients in a day, others from the same zone were added to the
sample to obtain the minimum necessary 5 PHCs in each zone as
well as a minimum number of prescriptions.

In each of the three zones, the prescriptions of private practi-
tioners from the following educational backgrounds were col-
lected: (i) holders of postgraduate degrees or diplomas, (ii) basic
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medical qualifications, (iii) holders of ayurvedic or homoeopathic
qualifications who also .prescribed allopathic medicines, and
(iv) Registered medical practitioners (RMPs; who did not possess
any recognized university degree). Private practitioners were
generally selected from the same village or town as the doctors
who worked in the government clinics.

Prescriptions from doctors were collected in their out-door
clinics in the winter, summer and rainy seasons during 1993. Six
diploma-holding pharmacists with experience ranging from 1-20
years were recruited and given a day's orientation about the
objectives of the study and the study design. They were then
posted to the clinics with the doctor's consent, to record both the
dispensed as well as the prescribed drugs together with the
diagnosis or complaint for which the prescriptions were given.

Doctors were informed of the purpose of studying prescription
patterns and were assured confidentiality. They were, however,
not told that their prescriptions would be subjected to rigorous
analysis.

There was only one doctor who refused to cooperate. We were
not able to get adequate numbers of certain categories of doctors
such as consultants in rural areas and RMPs in urban areas.

Sixty-two and fifty-nine visits were made to 19 private and 30
public clinics and a total of 3582 prescriptions were collected.

To assess rationality we modified and added to the WHO-
INRUD prescribing indicators" by:

I. Recording the average number of drugs prescribed and percent-
age of prescriptions containing more than 3 drugs.

2. Assessing the percentage of prescriptions containing: (a) irra-
tional drugs, (b) unnecessary drugs, (c) hazardous drugs, and
(d) unnecessary injections.

3. Giving a score to the prescriptions.

The above indicators studied only specific aspects of prescrip-
tions but it was also necessary to study the prescription as a whole.
For this we developed an indicator, viz. the score obtained by each
prescription (maximum 30 points) distributed as follows: main
drug-20 points; complementary drug-I 0 points. Half of these
points were assigned for the correct choice of the type of drug and
half for the dose and duration of treatment. If more than two drugs
were needed for an ailment, the assigned score was subdivided.
Thus, for an infected wound, 10 points each were assigned for an
anti-microbial, an analgesic and tetanus toxoid, half of those 10
points were assigned for the type of drug and the remaining 5
points for the dosage of each drug.

Based on popular Indian textbooks,""! standard prescriptions
(SP) were prepared for 92 common conditions encountered. This
list was finalized after consulting 3 pharmacologists, 2 physi-
cians, 2 experienced doctors working with non-governmental
organizations (NGOs) in rural areas as well as an experienced
general practitioner. The preparation of SPs was one of the most
important steps in this study.

Negative points were given for the use of undesirable drugs-
5 negative points for the use of unnecessary drugs, or injections,
irrational drugs; and 10 negative points for grossly irrational or
hazardous drugs. These categories were defined as follows:

I. Unnecessary drug or injection. A drug or formulation not
included in the SPs. However, rational alternatives to drugs
mentioned in SPs were not considered to be unnecessary.

2. Irrational drug or drug combination. A drug or a drug
combination not recommended in the standard textbooks of
pharmacology or other scientific literature.

3. Grossly irrational drugs. Drugs which were totally irrational,
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TABLEI. Analysis of presriptions of doctors in Satara district-sector-wise and area-wise comparison

Sector Visits to Prescriptions Drugs per Prescriptions containing Average SDof
clinics prescription score per scores

More Irrational Hazardous Unnecessary Unnecessary prescription
than 3 drugs drugs injections drugs (maximum: 30)
drugs

Total 121 3582 2.9 1767 680 376 851 1698 14.22 5.00
(100) (49) (19) (II) (24) (47)

Public sector 59 1944 2.8 871 107 129 485 828 16.14 4.41
(100) (45) (5.5) (6.6) (25) (43)

Rural public 40 1234 2.6 521 73 69 262 456 16.22 4.73
(100) (42) (5.9) (5.6) (21) (37)

Urban public 7 271 2.8 141 6 II 67 133 16.34 4.22
(100) (52) (2.2) (4. I) (25) (49)

Small towns 12 439 3.0 209 28 49 156 239 15.76 3.64
(100) (48) (6.4) (II) (36) (54)

Private sector 62 1638 3.0 896 573 247 366 870 12.52 4.57
(100) (55) (35) (15) (22) (53)

Rural private 14 371 2.9 186 103 44 80 148 14.42 3.75
(100) (50) (28) (12) (22) (40)

Urban private 27 726 2.9 437 265 109 116 411 12.55 4.57
(100) (60) (37) (15) (16) (57)

Small towns 21 541 3.3 273 205 94 170 311 11.36 5.65
(100) (51) (38) (17) (3 I) (58)

Average zone 50 1481 3.1 719 279 179 317 749 14.23 5.64
(100) (49) (19) (12) (21) (51)

Developed zone 37 1058 2.7 506 174 95 231 493 14.77 4.38
(100) (48) (16) (9) (22) (47)

Backward zone 34 1043 2.6 542 227 102 303 456 13.99 4.62
(100) (52) (22) (9.8) (29) (44)

AUfiguresarenumbersexceptthosein parentheseswhicharepercentages SO standarddeviation

or useless, e.g. injections of vitamin B 1, B6, B 12; haemoglobin-
containing iron tonics and digestive enzyme preparations.

4. Hazardous drugs. (a) Drugs listed in the book-Banned and
bannable drugs'? and (b) hazardous use of rational drugs, i.e.
use of an otherwise rational drug which was contraindicated.

The terms irrational, unnecessary or hazardous drug were not
entirely exclusive but the use of these terms was clearly delineated
using PAGs. Thus, though a hazardous drug is also irrational,
according to our protocol it was not counted as an unnecessary
drug even though one of the constituents of this combination
might be unnecessary. However, if an irrational drug (e.g. vitamin
Bl, B6, B12) was used unnecessarily (e.g. in fever) then five
negative marks were given twice.

A summary of these PAGs is given below:

A. A rational drug prescribed but
1. Used wrongly (i.e. instead of a proper drug)
2. Used unnecessarily (i.e. in addition to a proper drug)
3. Used as a placebo (e.g. antacid or B-complex)
4. Unnecessarily administered as an injection or syrup

B. Irrational drug prescribed but
1. Used as a placebo
2. Not used as a placebo but contained one ingredient which was

indicated (e.g.irrational iron or analgesic combination)
3. Not used as a placebo and not indicated (e.g. antibiotic

combination in viral fever)

4. Grossly irrational drug--obsolete or totally useless (e.g. Hb-
containing tonics)

C. Hazardous drugs
1. Intrinsically dangerous (e.g. analgin or oxyphenbutazone)
2. A rational drug used when contraindicated (e.g. steroids or

aspirin in peptic ulcer, or certain drugs in pregnancy)

The PAGs were finalized after comments from 3 pharmacolo-
gists, 3 clinicians and a group of pharmacologists and physicians.
Analysis of the collected prescriptions was carried outon the basis
of the scoring system described above, the SPs and PAGs.

Prescriptions were categorized according to sector (public and
private), area (urban, rural, small town-as defined by the cen-
sus), developmental zone (average, developed, backward) and
education (consultant, MB,BS, non-allopath, RMP).

Statistical methods
The Chi-square test was employed to compare the proportion of
undesirable drug use amongst different categories of doctors. The
ANOVA F-test was used to compare the average score per
prescription for more than two groups. the two sample t-test was
employed to compare the differences in average score per pre-
scription between two categories of doctors.

RESULTS

Tables I and II show the rationality of 3582 prescriptions.
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Overall undesirable drug use
The use of irrational, hazardous or unnecessary drugs and injec-
tions was frequent among all types of doctors. The overall average
score per prescription was only 14 out of 30.

Comparison of sectors (Table I)
Undesirable drug use was significantly lower in the public sector
compared to the private sector (p<O.OI) except for unnecessary
injections which were more frequently given in the public sector
(although this was not statistically significant).

The average score per prescription was also greater in the
public sector (16.1) than in the private sector (12.5; p<O.OI).

Comparison of area (Table I)
In both public and private sectors, barring one, undesirable drug
use was most frequent (p<O.OI) in small towns. Similarly, nearly
all undesirable drug use was more frequent in urban compared to
rural areas in both private and public sectors.

The patterns in public and private sectors regarding undesir-
able drug use were reflected in the average score per prescription.
However, the differences were not statistically significant.

Effect of development zones (Table I)
The use of hazardous drugs was highest and the use of irrational
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injections was lowest in an averagely developed zone (p<O.OI).
The differences for all other 4 indicators including those in the
composite indicator of score per prescription were not statistically
significant.

Effect of medical training (Table I/)
Undesirable drug use was generally inversely proportional to the
number of years spent in training, i.e. it was lowest for consultants
and highest in RMPs. However, consultants often prescribed
more than 3 drugs and used irrational and unnecessary drugs but
gave unnecessary injections and hazardous drugs least frequently.

Undesirable drug use, except for the use of hazardous drugs,
was higher in consultants working in the private than in the public
sector (p<O.OI).

Doctors without postgraduate qualifications were placed be-
tween consultants and non-allopaths and RMPs in undesirable
drug use. Even amongst" the MB,BS groups, there was less
undesirable drug use in the public compared to the private sector.
This difference was most pronounced in the use of irrational
drugs. However, public sector doctors gave as many unnecessary
injections as the private doctors.

Registered Medical Practitioners showed the highest frequency
of undesirable drug use except for use of irrational drugs and more
than 3 drugs per prescription.

TABLEII. Analysis of prescriptions of doctors in Satara district-the effect of further education

Sector Visits to Prescri ptions Drugs per Prescriptions containing Average SDof
clinics prescri ption score per scores

More Irrational Hazardous Unnecessary Unnecessary prescription
than 3 drugs drugs injections drugs (maximum: 30)
drugs

Total 121 3582 2.9 1767 680 376 851 1698 14.22 5.00
(100) (49) (19) (11) (24) (47)

All consultants 16 504 3.1 290 166 25 29 252 15.64 5.12
(100) (58) (33) (5) (5.8) (50)

Public 3 144 3 67 4 6 15 59 19.65 2.27
(100) (47) (2.8) (4.2) (10) (41)

Private 13 360 3.0 223 162 19 14 193 14.71 5.2
(100) (62) (45) (5.3) (3.9) (54)

All MB,BS 72 2238 2.87 1055 266 176 572 1029 15.34 4.82
(100) (47) (12) (7.9) (26) (46)

Public 51 1624 2.7 737 91 101 415 694 16.30 4.46
(100) (45) (5.6) (6.2) (26) (43)

Private 21 614 3.0 318 175 75 157 335 13.03 4.97
(100) (52) (29) (12) (26) (55)

All non-allopaths 28 719 3.1 355 214 138 199 355 11.28 4.04
(100) (49) (30) (19) (28) (49)

Public 5 176 2.8 67 12 22 55 75 12.48 1.91
(100) (38) (6.8) (13) (32) (43)

Private 23 543 3.0 288 202 116 144 280 11.02 4.36
(100) (53) (37) (21) (27) (52)

All RMPs 5 121 2.2 67 34 37 51 62 10.09 4.13
(100) (55) (28) (31) (42) (51)

Private 5 121 2.2 67 34 37 51 62 10.09 4.13
(100) (55) (28) (31) (42) (51)

All figures are numbers except those in parentheses which are percentages SD standard deviation RMPs registered medical practitioners
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Average score per prescription
These scores also followed a pattern (Table II) with the prescrip-
tions of RMPs registering the lowest score (I 0 out of 30),
followed by non-allopaths (11.3), MB,BS (15.3) and consultants
(15.6). These differences in average scores were significant
(p<O.OI); except for the difference between MB,BS doctors and
consultants.

Public sector consultants had a higher (p<O.Ol ) average score
per prescription (19.7) than private consultants ([4.7). This was
also true for the MB,BS doctors and non-allopaths.

Common diseases with irrational prescriptions
Table III gives the list of diseases whose share in the morbidity
load at the outpatient clinic was more than 1% and had received
less than 15 marks, i.e. whose prescriptions were irrational.

Grossly irrational prescription
We came across many prescriptions which were grossly irratio-
nal. They contained either a wrong selection of the main drug or
use of contraindicated drugs or two or three analgesics or
haematinics. In Table IV, we reproduce 5 such grossly irrational
prescriptions.

DISCUSSION
This is possibly the first analysis performed in India at the district
level of a large number of prescriptions given by different types
of doctors. Unlike other studies, the rationality of prescriptions
was analysed directly by comparing them with Standard Prescrip-
tions for the diseases for which the prescriptions were given.

The rationality indicators used were also more specific than
the WHO-INRUD indicators. However, two of the WHO-INRUD
'prescribing indicators' -percentage of drugs prescribed by ge-
neric name and from the essential drug list were not used because

TABLEIll. Common diseases with irrational prescriptions

Disease/condition No. of cases Average score per prescription

Abdominal pain 83
Anaemia 50
Arthritis 43
Asthmatic bronchitis 30
Bacillary dystentery 37
Bronchitis 6 I
Cold. cough 157
Diarrhoea 157
Gastritis 65
Stomatitis 25
Upper respiratory tract infection 85
Viral fever 33
VVeakness 52

13.72
6.18

13.16
12.17
10.19
12.38
14.05
9.48

14.26
9.6

13.12
11.42
6.75

Based on an analysis of 2433 prescriptions

half the samples were prescriptions from the private sector where
the generic name of drugs or essential drug list were rarely used.
In India, non-allopathic degree or diploma holders (e.g. in ayurveda
or homoeopathy), use allopathic drugs though most of them do
not have formal training.

The presence of the pharmacist-investigator may have prompted
the doctors to write better prescriptions. Yet, the overall perfor-
mance of doctors was still poor. This either meant that these
doctors were not affected by the presence of the pharmacist-
investigator or that they were unaware that they were prescribing
irrational drugs.

The accuracy of diagnosis on the case paper was not checked.
This would not affect the results because the objecti ve of the study
was doctors' use of drugs and not their ability to diagnose
diseases.

Table IV. Examples of grossly irrational prescriptions (winter season collection)

Doctor's qualification Patient's Symptoms/ No. of drugs Prescription
(Posting) age Clinical diagnosis

MB.BS IS Skin disease, 3 Aspirin 112 tds x 2 days
(Primary Health Centre) worm infestation Multivitamin I bd x 2 days

Ostoca\cium syrup I tsf tds

MB.BS 24 Cold. body ache 6 Actifed plain I bd x 2
(Primary Health Centre) cough Sepmax (co-trimoxazole) I bd x 2

Terramycin 2 ml injection
Multivitamin I bd x 2
Aspirin I bd x 2
Mist expectorant 2 tsf tds

MS 40 Burning micturition 3 Terramycin I ml injection
(Rural Hospital) B'plex I bd x 3 days

Aspirin I tds x 3 days

MB.BS 35 Acidity, 4 Ge\usil (antacid) I bd x 3 days
(Primary Health Centre) nausea, pain Macraberin (B'plex) I bd x 3 days

in abdomen APC I bd x 3 days
B' Plex I bd x 3 days

MB.BS 45 Headache 4 Vitamin C and cyanocobalamin
(Primary Health Centre) Paracetamol I bd x 2

B'Plex I bd x 2
Calcium I tds x 2
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Our study in the Satara district has confirmed the general
impression that in India doctors' prescriptions are often irrational.
We also contradict the popular belief that prescriptions given by
private doctors are of better quality than those working in public
hospitals. In the private sector, the doctor is afraid of losing his
clientele if he does not provide quick relief. There is, therefore,
pressure to use more drugs and the 'latest' drugs, which are often
unnecessary, and irrational.

Though the average score per prescription was highest in
consultants, they tended to over-drug their patients and although
the quality of the prescriptions was better they prescribed many
fashionable and unnecessary medicines. Consultants used fewer
injections because traditionally they do not have an 'injection
practice', it is accepted that they should charge high fees without
giving injections.

Irrational prescriptions were fewer in the public sector than in
the private sector. This might have been because (i) doctors in the
public sector have to choose drugs from the stock in their clinics
which are mostly rational drugs, (ii) there is less competition from
other doctors, (iii) there is less pressure from the drug industry to
over-prescribe because many PHCs are located in wayside vil-
lages, which do not have drug stores and medical representatives
who visit, (iv) there is also less pressure to please patients and to
give them injections, tonics or 'stronger' medicines. Yet, doctors
in public clinics also indulge in a lot of unnecessary medication
and injections. This is partly because the injection culture and
consumerism have engulfed our society and the public sector
cannot remain immune to them. Lack of continuing education,
medical audit and accountability seem to be the prime reasons for
such irrational prescriptions.

Although some doctors in public clinics do indulge in private
practice, we did not include their private prescriptions.

A special feature of public sector prescribing is related to the
shortage of drugs. Thus, despite a stock of mostly rational drugs
in public clinics there are often irrational prescriptions.

Despite the fact that RMPs and non-allopaths generally treat
simple problems like coughs, colds and diarrhoeas while the
MB,BS doctors and consultants see more difficult cases, the
former group prescribed more irrationally.
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In general, services in urban areas tend to be better because
urban consumers are vocal, and influential. However, in the
health sector in Satara district, because there were more doctors
and drugs in the urban than in rural areas, worse prescriptions
were dispensed probably because of unregulated competition
amongst doctors. The quality of prescriptions was lowest in small
towns because they suffer both from a lack of consumer aware-
ness seen in people from rural areas and the commercialism of
those living in cities.

Irrationality in prescribing is dangerous as well as wasteful,
which patients in developing countries can ill afford.
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Obituaries
Many doctors in India practise medicine in difficult areas under trying
circumstances and resist the attraction of better prospects in western countries
and in the Middle East. They die without their contributions to our country
being acknowledged.

The National Medical Journal of India wishes to recognize the efforts of
these doctors. We invite short accounts of the life and work of a recently
deceased colleague by a friend, student or relative. The account in about
500 to 1000 words should describe his or her education and training and
highlight the achievements as well as disappointments. A photograph
should accompany the obituary.

-Editor


