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INTRODUCTION 

The significance of drug utilization research in improving 

health care is now well accepted. While clinical trials 

provide evidence of efficacy, drug utilization research is 

necessary for knowing extent of drug use, identifying 

variability in drug use among different regions or within 

the region, identifying problems concerning inappropriate 

use of drugs, planning targeted interventions to improve 

drug use and to measure impact of these interventions.
1
 

Evaluation of drug-utilization in patients with high-risk 

pregnancy is important for several reasons. Firstly, 

pregnancy itself poses a difficult challenge to use of 

drugs mainly because of risk of harmful effects to unborn 

fetus and also due to physiological changes induced in 

mother during pregnancy. Secondly, literature search 

shows that drug-utilization during pregnancy is quite 

common and varies from region to region and within the 

region over time.
2-4

 Moreover, introduction of newer and 

better therapeutic agents in practice leads to increased 

exposure of pregnant women to these drugs.
5,6

 

Consequently, drug utilization evaluation in a given 

region needs to be an on-going, continuous process. 

Lastly, high-risk pregnancy defined as pregnancy 

complicated by factors that can adversely affect outcome 

maternal or perinatal or both is an important determinant 

of drug use during pregnancy.
7
 It is estimated that about 

eight percent of pregnant women need drug treatment due 

to various chronic diseases and pregnancy related 
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complications.
8
 Recent studies suggest that high-risk 

pregnancy is quite prevalent and affects about one-third 

of pregnant women.
9,10

 Despite this, there is paucity of 

drug-utilization studies in high-risk pregnancy in Indian 

scenario. 

The present study was thus undertaken to evaluate pattern 

of drug use and drug use according to WHO core-drug 

prescribing indicators as well as US-FDA pregnancy 

category in indoor patients of high-risk pregnancy. 

METHODS 

This prospective, observational study was conducted in 

the inpatient department of obstetrics and gynaecology of 

a tertiary care Government hospital during January 2014 

to December 2014. Approval from institutional ethics 

committee was obtained and all the participants gave 

written informed consent to participate in the study. 

All pregnant women with high-risk pregnancy diagnosed 

by a senior consulting gynaecologist admitted to obstetric 

ward in department of obstetrics and gynaecology, and 

willing to give voluntary informed consent were included 

in the study. High-risk pregnancy was defined as one 

where pregnancy is complicated by factors that may 

adversely affect outcome maternal or perinatal or both.
7
 

High-risk pregnancy was said to be present when 

pregnant women presented with one or more of the 

following conditions: 

Pregnant women with medical disorders present before 

pregnancy
7
 

Heart disease, pulmonary disease, hypertension, kidney 

disease, seizure disorder, sexually transmitted disease, 

diabetes mellitus, asthma, autoimmune disorders, thyroid 

disease, psychiatric illness. 

Pregnant women with complications of pregnancy 

Hyperemesis gravidarum, threatened abortion, 

hypertension in pregnancy, gestational diabetes, preterm 

labour, Rh incompatibility, polyhydraminos, 

oligohydramnios, third trimester bleeding, multiple 

gestations, infections in pregnancy, anaemia. 

Problems in previous pregnancy 

Recurrent abortions, previous still birth or neonatal death 

or birth of babies with congenital abnormalities, previous 

preterm delivery, grand multiparity (previous four or 

more viable births), previous caesarean section. 

All indoor pregnant women without high-risk conditions 

(as outlined above) were excluded. Besides, following 

pregnant women with high-risk conditions were also 

excluded: 

 Women not willing to give voluntary informed 

consent 

 Women in whom language barrier prevented 

adequate communication 

 Women admitted in labour 

 Women discharged in short time before enrolment in 

the study. 

Data regarding demographic characteristics, parity, 

associated medical, surgical, obstetric and gynaecological 

illness documented in indoor case paper was recorded on 

the predesigned case record form. The detailed 

information about drugs prescribed during the entire 

hospital stay such as number of drugs prescribed per 

prescription, number of antibiotics prescribed, number of 

injections prescribed, use of generic/brand names, drug 

dose, dosage form, frequency, duration of treatment was 

retrieved from medical and nursing charts. Considering 

possibility of drug intake by patients besides prescription 

drugs, patients were also interviewed to know about such 

drug intake. Some women delivered during hospital stay. 

The drugs used for induction of labour or for caesarean 

section and drugs given postpartum are not taken into 

account because as such these drugs are not specific for 

high-risk pregnancy condition. 

Data was analysed by overall pattern of drug use was 

evaluated by calculating proportion of patients receiving 

a particular drug class. Drug utilization was also assessed 

according to five WHO core drug prescribing indicators 

as follows. 

Average number of drugs per encounter 

It was calculated by dividing the total number of different 

drug products prescribed by the number of encounters 

surveyed. All gravid women with high-risk pregnancy 

admitted to obstetric unit were included as "encounters" 

and followed for entire duration of their hospital stay.
11

 

Fixed dose combination drugs were counted as single 

entity. 

Percentage of drugs prescribed by generic name 

 It was a percentage, calculated by dividing the number of 

drugs prescribed by generic name by the total number of 

drugs prescribed, multiplied by 100. 

Percentage of encounters with an antibiotic prescribed 

It was a percentage, calculated by dividing the number of 

patient encounters during which antibiotics were 

prescribed, by the total number of encounters surveyed, 

multiplied by 100. 

Percentage of encounters with an injection prescribed 

It was a percentage, calculated by dividing the number of 

patient encounters during which injections were 
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prescribed, by the total number of encounters surveyed, 

multiplied by 100. 

Percentage of drugs prescribed from essential drug list 

It was a percentage, calculated by dividing the number of 

products prescribed which are listed on the national 

essential drugs list of India 2011 by the total number of 

products prescribed, multiplied by 100. 

Besides overall pattern and WHO core indicators, drug 

utilization was also assessed in relation to US-FDA 

pregnancy risk category, by classifying all prescribed 

drugs into US-FDA category A, B, C, D, X.
12

 

Statistical analysis 

Data was entered in Microsoft Excel 2008. Frequency 

and percentages of study parameters were calculated by 

using descriptive statistics. 

RESULTS 

Details of inpatients during study period are shown in 

Figure 1. The demographic data shown in Table 1 

indicates that majority of women (74.82%) were between 

20-30 years of age and were admitted during third 

trimester of pregnancy. 

Table 1: Demographic data of study population 

(n=290). 

Characteristic Number of patients Percentage 

Age Groups (years) 

<20 65 22.41 

20-30 217 74.82 

>30 8 2.75 

Total 290 100 

Mean age ± SD 23.31±3.338 

Gravida   

Primigravida 138 47.58 

Multigravida 152 52.41 

Total 290 100 

Trimester   

First 16 5.51 

Second 37 12.75 

Third 237 81.72 

Total 290 100 

Table 2: Overall pattern of drug use in study 

population (n=290). 

Drug Class Number of patients Percentage* 

Vitamins and minerals 240 82.75 

Antihypertensive drugs 119 41.03 

Antimicrobial agents 85 29.31 

Hormones and related drugs 

Antenatal 

corticosteroids 
74 25.51 

Progesterone 25 8.62 

Thyroxine 19 6.55 

Insulin   4 1.33 

Antithyroid drugs 1 0.34 

Oral antidiabetic 1 0.34 

Uterine relaxant 55 18.96 

Antacids, Antireflux 

Agents and Antiulcer  

agents 

27 9.31 

Antiemetic drugs 14 4.82 

Antipyretics 10 3.44 

Antiepileptic drugs 8 2.75 

Antihistaminic 4 1.37 

Drugs acting on 

respiratory system 
2 0.68 

Analgesics 1 0.34 

Others 32 11.03 

* The sum total of percentage exceeds 100 as some patients 

received more than one drug class. 

 

 

Figure 1: Patient flow diagram. 
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Table 2 shows overall pattern of drug use in study 

population. The most commonly prescribed drug class 

was vitamins and minerals prescribed in 240/290 

(82.75%) patients which included iron, folic acid, vitamin 

C, calcium and multivitamin B complex. Hormones and 

related agents were prescribed in 124/290 (42.75%) of 

patients, which comprised antenatal corticosteroids in 

74/290 (25.51%) and progesterone in 25/290 (8.62%) 

patients. Other commonly prescribed drug classes were 

antihypertensive (119/290, 41.03%), antimicrobials 

(85/290, 29.31%) and uterine relaxant isoxsuprine 

(55/290, 18.96%). 

Table 3: WHO core drug prescribing indicators. 

Prescribing Indicator Value 

Average number of drugs per 

encounter 
6.4 

Percentage of drugs prescribed by 

generic name 
73.07% 

Percentage of encounters with an 

antibiotic prescribed 
29.31% 

Percentage of encounters with an 

injection prescribed 
65.17% 

Percentage of drugs prescribed from 

essential drug list 
77.07% 

The values of WHO core drug prescribing indicators are 

depicted in Table 3. Average number of drugs per 

encounter was 6.4. Percentage of drugs prescribed by 

generic name and from essential drug list was 73.07% and 

77.07% respectively. Percentage of encounters with an 

antibiotic and an injection prescribed was 29.31% and 

65.17% respectively. 

Table 4: US-FDA pregnancy drug category 

classification (n=290). 

US-FDA category Number of patients Percentage* 

A 267 92.06 

B 251 86.55 

C 214 73.79 

D 14 4.82 

X 0 0 

* The sum total of percentage exceeds 100 as some 

patients received more than one drug class. 

Table 4 shows classification of drugs according to US-

FDA pregnancy-drug categories. In the present study 

267/290 (92.06%) patients were prescribed drugs 

belonging to category A, 251/290 (86.55%) patients were 

prescribed category B drugs, 214/290 (73.79%) patients 

were prescribed category C drugs and 14/290 (4.82%) 

patients were prescribed drugs belonging to category D. 

Medications used in 33/290 (17.37%) patients did not 

have a category as per the US-FDA classification system. 

These included arginine, essential amino acids, 

lactobacilli, disodium citrate. 

DISCUSSION 

The crucial input for planning effective strategies to 

improve drug use is provided through drug utilization 

studies. WHO core drug use indicators are especially 

useful in drug utilization research as these indicators 

measure performance of health care providers in several 

key dimensions related to the appropriate use of drugs.
13

 

Given the possibility of harmful effects of drugs on 

unborn fetus, consideration of US-FDA pregnancy drug 

category is also an important aspect of drug utilization 

studies in pregnant women. 

This prospective, observational, hospital based study 

involved 290 pregnant women with high-risk condition 

during the study period of one year. The demographic 

data indicated that majority of women were under 30 

years of age and high-risk pregnancy was seen with 

somewhat higher frequency in multigravida than in 

primigravida (52.41% versus 47.58%). Similar results 

have been reported by previous studies.
14

 

Most of the women attending this hospital come from 

lower socioeconomic class. High prevalence of poor 

nutritional status, vitamin and mineral deficiencies in this 

class warrants prophylactic use of vitamins and 

minerals.
15

 Routine supplementation of iron, folic acid 

and calcium is recommended in pregnant women in 

developing countries.
16

 Accordingly most commonly used 

medications (in 82.45% of women) in the present study 

were iron, folic acid, calcium and multivitamin B 

complex (Table 2). Our results are in accordance with 

previous Indian studies though some other studies report 

lower use of iron and folic acid during pregnancy.
8,14,17,18

 

The use of other drugs such as antihypertensive drugs, 

gastrointestinal drugs, uterine relaxants, antiepileptic 

drugs, hormones were largely problem oriented (Table 2) 

and is in accordance with earlier studies.
14

 

Drug utilization in terms of WHO core drug use 

indicators 

The WHO core drug use indicators are quick and efficient 

means of assessing potential problems in drug use in 

many health care settings. Assessment of these indicators 

is depicted in Table 3. Average number of drugs per 

encounter was 6.4 in present study. This value is closer to 

value of 6.58 reported in hospitalized patients of high-risk 

pregnancy.
14

 While average number of drugs per 

prescription in outdoor pregnant patients is reported to be 

about three.
19,20

 The use of higher number of drugs in 

indoor patients of high-risk pregnancy can be explained 

by use of drugs for high-risk conditions in addition to 

routine use of vitamins and minerals. 

The values of percentage of drugs prescribed by generic 

name (73.07%) and percentage of drugs prescribed from 

essential drug list (77.07%) in the present study are closer 

to values (62.8% and 80.79%) reported by study of Patel 

et al.
14

 As higher percentages of drugs were prescribed 
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from essential drugs list, it suggests rationality of drug use 

pattern and degree to which practices conform to a 

national drug policy. Prescribing by generic names offers 

several advantages such as low cost of drug therapy, clear 

identification of a drug, easy information exchange, 

increased patient adherence and equivalent therapeutic 

benefits as brand name alternatives.
21

 Despite these 

advantages, in 26% of cases prescribing was done by 

brand names in the present study. This finding and the 

fact that drugs are purchased by generic names in the 

government hospitals points towards need for intervention 

to improve prescribing practices of physicians. 

Percentage of encounters with an antibiotic prescribed 

was 29.31% which is closer to the value reported by Patel 

KP.
14

 Percentage of encounters with an injection 

prescribed is understandably high in indoor patients of 

high-risk pregnancy. But the value of this indicator in the 

present study is more than double compared to value 

reported in a study by Patel et al (25.29% versus 

65.17%).
14

 This higher value is mainly attributed to 

parenteral antenatal corticosteroids, uterine relaxants, 

iron, antibiotics and magnesium sulphate and indicates 

variable morbidity pattern and therapeutic practices. 

US-FDA pregnancy-drug categories 

US-FDA pregnancy-drug categories based on evidence 

obtained from animal and/or human studies help 

physicians to choose safer drugs during pregnancy. In the 

present study majority of drugs belonged to category A, B 

and C and none of pregnant women received drugs from 

category X. This finding indicates satisfactory awareness 

regarding drug induced risk to fetus among physicians. 

Only 14/290 patients (4.82%) in the present study 

received drugs from category D which entails positive 

risk to fetus. These category D drugs were antiepileptic 

drugs, antiretroviral drugs (efavirenz) and antithyroid 

drugs (propylthiouracil). Their use was justified in the 

present study since benefit outweighed the risks. Our 

finding largely conforms to previous studies.
14

 For some 

of the medicinal products used in study population US-

FDA pregnancy category was not available. Some of 

these products like arginine, essential amino acids, 

lactobacilli, disodium citrate though are not known to be 

harmful, specific safety data would be useful. 

There are several limitations to the present study. It is 

noteworthy that choice of drugs in government hospitals 

is generally restricted to the drugs available in the 

hospital. Such restrictions are somewhat relaxed for 

pregnant women as pregnant women are entitled to 

receive free treatment under Janani Shish Suraksha 

Karyakarm (JSSK) run by government of India.
22

 Still, 

the drug utilization pattern in government hospital which 

primarily caters to the needs of people from lower 

socioeconomic strata cannot be generalised to other health 

care sectors offering different levels of healthcare or 

catering to patients from higher socioeconomic strata. 

About 28% of patients with high-risk pregnancy were 

excluded from the present study for reasons described 

earlier. Still more than 70% of patients with high-risk 

pregnancy were included which is fair enough to give 

idea about drug utilization. The inherent limitation of 

WHO drug use prescribing indicators is that these are 

general indicators and by themselves do not refer to 

particular problem or lead to focused intervention to 

improve drug use. Thus except for failure to use generic 

names in 26% of cases, the present study cannot tell 

whether use of antibiotics in 29.31% cases or use of 

injections in 65.17% cases was appropriate or not. Further 

studies would be needed to see appropriateness of 

prescribed drugs in relation to illness. 

CONCLUSION 

In conclusion, vitamins, minerals, antihypertensive and 

antenatal steroids were most commonly used drugs in 

indoor patients of high-risk pregnancy. Most of the drugs 

prescribed belonged to National Essential Drug List, 

generic name was used for most of the drugs and nearly 

two-thirds of patients received injections. Majority of the 

drugs belonged to US-FDA pregnancy drug category A, B 

and C. Further studies to know appropriateness of drug 

use and to understand knowledge, attitude and practices 

of prescribers and patients will be helpful to plan targeted 

interventions to improve drug use. 
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