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Abstract  

For the first time, this research study sponsored by the Ministry of Social Justice and Empowerment (Government of 

India) and the United Nations Office of Drugs and Crime (UNODC) was conducted at national level.  The major objectives 

were to evaluate extent, patterns and determinants of various drugs of abuse in India. This study involved a representative 

sample of males between the ages 12 to 60 years from erstwhile 25 states of India. To cover the target sample at national 

level, a multistage probability sampling approach was used. The respondents were interviewed using face to face interview 

method by trained interviewers. For this, a questionnaire was specifically developed and validated before start of this study. 

Instead of few unavoidable problems, this study could be completed successfully. The final report of the study was duly 

submitted to the concerned agencies. As members of the Central Coordinating Unit of this project, in our opinion, each 

aspect of research methodology under a large scale study can easily be implemented through involvement of regional (state) 

level coordinators. To improve quality of data, monitoring at various levels are mandatory. With involvement of state level 

coordinators, it was found a successful approach regarding completion of large scale study. The detailed methodological 

awareness may be useful to the readers interested in similar large scale epidemiological surveys in the field of drug abuse as 

well as other areas of interest.   
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Introduction 

Household survey involving a subset (sample) of 

households randomly selected from a defined study area is 

a well known tool to collect data on desired aspects from 

each of the eligible respondents. From this data, 

extrapolations may be made at least to the entire study 

population. The validity and reliability of these 

extrapolations depend on true representativeness of the 

selected sample for entire study population. Such surveys 

have a special role in obtaining health information in 
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general and behaviour in particular. They also reveal 

peoples own perception of health related issues and are 

helpful in assessing public opinion on health policies and 

quality of health services (Luxembourg Income Study, 

2003). The considered sample size and sampling technique 

play a crucial role in deriving a representative sample 

providing an adequate estimate of the measurements in 

question. Besides reliability, cost and time factors, 

administrative and economic barriers are also taken into 

consideration while considering these tools. A sample size 

is considered taking into account desired levels for 

estimates, also at optimum level of confidence as well as 

allowable absolute error in the estimate. Likewise, out of 

large numbers of available sampling techniques (Cochran, 

1977; Sundaram et al., 2009), suitably one is selected 

depending on situation as well as feasibility. However, 

selecting a representative sample for study of drug and 

alcohol abuse / dependence may be comparatively difficult 

due to the inherent nature of such disorders.   

First of all, with the exception of tobacco and 

alcohol use, these disorders occur with relatively low 

frequency in the population. Secondly, drug users 

particularly illicit drug users have a tendency to form 

‘subcultures’ and do not mix with general population.  

Sometimes, it makes their representation in a randomly 

selected sample quite difficult. The pattern of substance 

use and frequency of substance related disorders vary 

across geographical areas. Further, their levels are also 

influenced by other factors such as socio-cultural variations 

and availability. This limits the generalization of results 

obtained from one area or community. Such surveys, 

particularly in developing countries, mostly use multi-stage 

stratified random sampling designs. Further, to reduce cost 

and time, they involve cluster sampling. If required, sample 

selection may be carried out from each of the strata. The 

units selected at the first stage, referred to in the survey 

sampling literature as primary sampling units (PSUs), are 

often enumeration areas identified and used in census. 

These could be wards in urban areas or villages in rural 

areas. In other countries, candidates for PSUs include 

census supervisor areas or administrative districts or 

subdivisions thereof. The units selected within each 

selected PSU are referred to as second-stage units, units 

selected at the third stage are referred to as the third-stage 

units, and so on. In developing countries, second-stage 

units are typically dwelling units or households, and units 

selected at the third stage are usually eligible respondents. 

Generally, the units selected at the last stage in a multi-

stage design are referred to as the ultimate sampling units 

(Ibrahim, 2003). 

A variety of health related national surveys are 

carried out in different countries from time to time 

depending upon disease burden and public policy. Many of 

these are periodic so that besides giving one time estimates 

of prevalence and socio-demographic correlates, they also 

point towards secular trend of a particular phenomenon. 

Surveys of psychoactive drug use (drug abuse for all 

purposes) in general and specific population groups have 

been conducted nationally in a number of countries 

(Coulthard et al., 2002; Australian Institute of Health and 

Welfare, 2002; Substance Abuse and Mental Health 

Services Administration, 2004). Several regional surveys 

of the extent of drug abuse have also been conducted in 

India, but they were clearly not supposed to predict a 

national level estimation (Rapid Assessment, 1997; Ray, 

1998; Rapid Assessment, 1999; Mohan et al., 2001; Rapid 

Assessment, 2001). In India, earlier there was no study on a 

nationally representative sample which can provide 
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national level prevalence for the use of various types of 

drug. It was in this background that this survey sponsored 

by the Ministry of Social Justice and Empowerment 

(Government of India) and the United Nations Office of 

Drugs and Crime (UNODC) was planned to be undertaken 

with the objective of evaluating extent, patterns and 

determinants of various drugs of abuse in India. Further, 

this was one of the components of a multi-component 

study that had inputs from general population 

epidemiological survey-National Household Survey of 

Drug Abuse (NHSDA), results from the Drug Abuse 

Monitoring System (DAMS), A Rapid assessment Survey 

(RSA) and about six focused sub-studies. This study was 

expected to provide more reliable evidence to the 

concerned policy planners. The present paper aims to 

describe study design and methods of data collection   

applied for the NHSDA in India. The detailed 

methodological awareness may be useful to the readers 

interested in similar large scale epidemiological surveys in 

the field of drug abuse as well as other areas of interest.     

Materials and methods 

Study Design 

The present study was primarily a cross sectional 

study, collecting data on various aspects of drug abuse as 

prevailing on the day of data collection. 

Data Collection Instrument 

The survey used standardized culture specific 

instrument that was developed after rigorous pilot testing 

which adds to the validity of the study. 

Sample Design and Implementation 

The non-institutionalized male population between 

the ages 12 to 60 years in all the erstwhile 25 states 

(excluding Jammu and Kashmir for non-availability of the 

census)   of the country, covering both the rural and urban 

population, was considered as the study population. 

Females were not part of this study. Further, males staying 

in the hostels, prisons and other institutions were also not 

part of the study population. Those without a fixed address 

were also not included. The data collection among study 

sample was completed between January 2001 and February 

2002. 

Sample Size and Reporting Domains 

Being primarily a prevalence study, the required 

minimum sample size for the study was calculated using 

the following formula: 

Z2   * p (1-p) 

N= ---------------------- 

D2 

Where, Z is normal deviate value at considered level of 

significance; p is anticipated prevalence of drug use; D is 

acceptable absolute deviation in the prevalence. 

For this, it was assumed based on available literature 

(Rapid Assessment, 1997; Ray, 1998; Rapid Assessment, 

1999; Mohan et al., 2001; Rapid Assessment, 2001) that 

the prevalence of problem of illicit drug abuse is 1% 

among such male population at national level. Thus, we 

considered: p = 0.01; D=10% of 0.01 =0.001 and Z=1.96 at 

5% level of significance. 

 As a result, required minimum sample size = 38,931 

eligible males. Further, it was assumed that data on such 

problem will remain unaffected due to use of cluster 

random sampling. Hence, no adjustment in required sample 

size was considered. Accordingly, the minimum sample to 

be interviewed at country level was rounded up to at least 

40,000. Further, the sample to be covered from an 

individual state was decided in proportion of its population 

to the country population. This was done to obtain more 

precise estimate at national level. However, to be more 
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specific, this study did not aim to provide reliable estimates 

for individual states.  

Sampling Design 

In anticipation of at least three eligible persons in 

each household and to cover equal number (45) of eligible 

males (12-60 years) from each Primary Sampling Unit 

(PSU), a total of at least 900 PSUs (according to the 

required minimum sample size) had to be covered at 

national level. In some of the states, as per the required 

sample size to be covered from the state, only one PSU 

was required. However, to ensure better representation, 

from each state at least two PSUs were included in the 

study. Accordingly, with 6 additional PSUs, 906 PSUs 

were to be covered in the study. 

A uniform sampling design was adopted in all the 

states. In each state, the target sample was selected in two 

stages. At first stage, the selection of PSUs was carried out. 

These PSUs correspond to the PSUs of the 1991 Census 

and consisted of villages in rural areas and wards in urban 

areas. The PSUs in each state were selected using 

probability proportion to population size (PPS) sampling 

approach (Sundaram et al., 2009). As obvious, PPS 

sampling is expected to ensure appropriate representation 

of other characteristics (e.g. rural and urban) of population 

in the sample. At second stage, household selection began 

with from the centre of the village (viz. a chaupal) where a 

pencil was flipped in the air and the team then walked 

towards the direction pointed out by the pencil. The 

systematic random sampling was used to choose 

households. The last one/ two digits of a 10 Rupee 

currency note were chosen as the number of the first 

household to be surveyed. All the eligible males in selected 

households were covered even if covered eligible males 

exceeded the target of 45. 

Details of Locating the Primary Sampling Unit 

 Each centre coordinator provided the household 

listing team with a location map of the village and/or urban 

block containing the selected PSU assigned to the team. 

The PSU was identified by a PSU number in its selected 

list (for example, PSU code 002) and also the code 

corresponding to the census village/ ward (e.g. village code 

no. 000212). Upon arrival in the area, the team used the 

census location map to identify all the boundaries of the 

selected PSU.  In most cases, the boundaries follow the 

boundaries as shown in the census location map. There 

may be recognizable natural features such as streams or 

lakes, and cultural features such as roads or railroads. 

However, if the boundaries of the PSU have undergone 

change since the census location map was prepared, the 

team obtained assistance from local authorities or people 

living in the vicinity to identify the boundaries. Before 

doing the household listing, the team toured the PSU to 

determine an efficient route of travel for listing all the 

structures. The PSUs were divided into sections whenever 

possible. Rough sketch map of the PSU indicating the 

boundary of the section was made indicating the relative 

location of landmarks, public buildings-such as schools, 

temples, and markets-and main roads. This rough sketch 

served as guide for the team when they began the main 

work. The supervisor carefully located hidden structures. 

In some areas, structures have been built so haphazardly 

that they can easily be missed. People living in the area 

helped in identifying any hidden structures/households. 

Details of Selecting Households 

In the rural areas, the household selection relied on 

 the population size of the selected villages (i.e. PSU). 

Accordingly the contiguous villages were merged or larger 

villages were segmented based on the population to derive 
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a sample of 45 eligible subjects per PSU. In practice, a 

small village with less than 50 households was linked with 

one or more adjoining villages to form a PSU with a 

minimum of 50 households. Villages consisting of more 

than 500 households were segmented into more than two 

parts and randomly selected only few segments for 

enumeration of households. Thus, in the rural area, 15 or 

more households were selected either from a village, a 

group of contiguous small villages or a part of a large 

village (e.g. segment), to cover at least 45 eligible males.  

To ensure representativeness of the sample, all the 

households located in the selected segment/ village/ ward 

were distributed into two or more strata mainly as high 

socio-economic and low socio-economic and proportionate 

number of households from each stratum was taken for 

enumeration. In each stratum of the segment/ PSU 

(village), we began with from its centre  (viz. a chaupal) 

where a pencil was flipped in the air and the team then 

walked towards the direction pointed out by the pencil. The 

systematic random sampling was used to choose 

households. The last one/ two digits of a ten Rupee 

currency note were chosen as the number of the first 

household to be surveyed. All the eligible males in selected 

households were covered even if covered eligible males 

exceeded the target of covering eligible males. 

Procedures for segmentation of large villages and 

Selection of segments 

A list of selected villages was provided. Villages 

having more than 500 households (HHs) were segmented. 

Each of such village was first divided into at least three 

segments. Average size of each segment was around 200 

households. Depending on possible number of segments, 

optimum number of segments (one-two-three) was 

randomly selected where the further operation was carried 

out for the purpose of selection of households in them. 

Segments formed in a village were mutually exclusive and 

exhaustive. Total number of HHs in all the segments of a 

village added up to the total HHs of that village. Each 

segment was clearly identifiable. Roads, streets, tree lines, 

nullah, canals, bridge etc. were used to distinguish the 

boundaries of a segment. In the absence of clear cut signs, 

arbitrary lines with some identification were used. 

Depending upon the features of a village, one of the 

following two procedures was adopted for segmentation 

and selection of segments: This procedure assumed that 

natural segments exist in a village (i.e.) it had sub-divisions 

such as mohalla, pada etc. The information on household 

was found from the panchayat office. In the event of such 

information not being available a rough preliminary count 

of number of households in each segment was estimated. 

Further, as true in case of selecting village/ ward, total 

population size instead of eligible male population was 

used to select the segment. If there were k segments of 

estimated population size Si for the ith segment, so that the 

total population was calculated as follows: 

  
S =  S

i=1

k

i
 

As an example, adopted procedure regarding selection of 

two segments out of possible five segments may be 

explained as follows: 

 As indicated in the following hypothetical example, 

the population (Si) was shown against each segment. 

Further, the cumulative values of Si were   entered against 

each segment.  The cumulative entry against the last 

segment (kth segment) would be equal to the total 

population S.  

Total   2500 

Step 1: The sampling interval (I) = S/2= 2500/2 = 1250. 
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Step 2: A random number r between 1 and I was drawn 

(say, r = 0831). 

Step 3: The two sampling numbers r and r + I were 

calculated (that is, 831, 2081). 

Step 4: The segments corresponding to first cumulative 

populations as equal as or higher than these two sampling 

numbers were selected.  

No. of Segments Size (Si) Cumulative of Si 

1 400             400 

2 800           1200 

3 200           1400 

4 600           2000 

5 500           2500 

Accordingly, in this case, the segments 2nd and 5th could be 

selected. If absolute segment size is not available but 

percentage distribution of population among segments of a 

village is available, similar approach of selection of 

segments could be used. 2. If no natural segments existed, 

segments were created so that they were roughly of equal 

size. The rough map of the village was made after a quick 

tour of the entire village. The boundaries of a segment 

were shown with some specification around it, that is, 

name of head of occupants in each adjacent household, or a 

description of adjacent structures. Numbering of segments 

was made in a specified order. For example, assign number 

1 to the segment in Northern most corner and increasing 

number as one moved clockwise. However, merging of 

two or more small segments was done to achieve almost 

equal size of segments. Random Selection of two such 

segments from the created k segments of almost equal size 

was made by calculating the interval “I”. In contrary to 

procedure1, it was calculated using only number of 

segments. To be more specific, suppose there were 7 

segments, therefore, I = 3.5.  If “I” was a non-whole 

number, the decimal interval method was used. The value 

of r was decided by drawing a random number between 1 

and 35 (say, 12) and placing a decimal point before its last 

digit. Since the random number is 12, then r = 1.2 and r+I 

= 1.2+3.5 = 4.7. The whole number part of each sampling 

number indicates the number of selected segments. In this 

case, it would be 1 and 4. 

Selection of Census Enumeration Blocks (CEBs) in urban 

areas 

 In the urban area, like in case of villages, the list of 

selected Wards was provided. In each Ward, one CEB was 

selected using Probability Proportional to Size (PPS) 

sampling. The household listing operation was conducted 

only in the selected CEBs on the same lines as in rural 

areas.   CEBs were not further segmented. 

Household Selection in CEB 

Like in case of rural villages, the household selection 

was done by the supervisor in the selected CEB (i.e. PSU) 

following similar approach. Also, all the eligible males 

from the selected households were covered even if the 

target of 45 increases. Finally, under the present study, the 

contacted total population was 108,186 individuals across 

19,588 randomly selected households. Accordingly, the 

covered sample, as per the inclusion criteria (males 12-60 

years) was 49,041. This was more than the target fixed as 

40,000 males. 

Sample Weights 

The weight of an eligible man (12-60 years) in the jth 

domain (rural/urban) of a particular state was calculated as 

Where,      

Rmj = Response rate for eligible men. 

  = Surveyed eligible men (nj) / Contacted eligible men (njc)   

 wDj = The design weight for the jth domain 

j

j

j

m

D

m
R

w
w 
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         = F/f 

Where,  

n = total interviewed eligible men 

nj = total interviewed men in the jth domain; N   = total 

population; Nj = total population in the jth domain  

Thus,  

 

because Rmj = nj / njc 

 

The state level normalized weight for men in each domain 

is defined as: 

Where, J=1 (rural) and j=2 (urban)  

Therefore, national level indicators were obtained by 

assigning weight to each individual case within the domain 

(rural/urban) in a state. Each case in domain ‘j’ of state ‘I’ 

had to be assigned as: 

 

Interview Methodology 

Training of staff 

Workshops were held for training the interviewers 

and the field supervisors. Emphasis at the training was on 

uniformity of data collection considering the fact that the 

interviewers were from different background. To ensure 

quality for this, a central workshop for the state level 

coordinators was organized by central coordinators at 

AIIMS, New Delhi, India. 

Survey Mode: Interviews were conducted face to face 

generally in privacy and in the homes of the respondents 

(12-60 years males).  

Overview of Interviewing 

In order to maintain the quality of data, instructions 

regarding interviewing technique in the form of instruction 

manual were circulated to all coordinating centers. A 

detailed Instruction Manual was prepared for the use of the 

supervisors and the field staff. This manual was provided 

to all the supervisors after 2 day intensive training and 

hands on experience in the field by the Central 

Coordinating centre staff in Delhi. The manual stressed on: 

(i) standardized interview procedure involving asking the 

same questions to all the eligible respondents in the same 

manner as outlined in the schedule; (ii)  the role of 

interviewer as having the primary task of gathering 

information as accurately as possible, sticking to the 

prescribed limits of interviewing and conducting the 

interview in a manner that the respondent felt comfortable 

and safe; and (iii) completing the interview in a single 

session spending about 45 mins to do so. 

Field quality control 

Standard field quality control procedures were 

adopted to make sure that the work done by each team is 

acceptable. This was done through independent checks, 

personal scrutiny of various forms, visit to sites by the staff 

from the coordinating centre, regular review meetings and 

manual checking of Performa. In addition, central 

coordinators also made visits to various centres to ensure 

quality of collected data.   

Data management and analysis 

Data entry frame on MS Excel format was prepared 

at the Central Coordinating Center, AIIMS, New Delhi 

based on entries on response sheet and circulated to 
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participating centers on floppy diskettes to maintain 

uniformity. This Excel formatted data was then transferred 

to SPSS format for the purpose of management, scrutiny 

and analysis. After completion of the data entry, for 

monitoring by central coordinating centre, considerable 

time was devoted in extensive exploratory analyses to 

identify inconsistencies in the data, if any, and resolve 

them in a best possible manner. If necessary, the concerned 

centers were contacted for needful appropriate 

clarifications. In the light of their feedbacks, the data were 

finalized. Finally, keeping in view of objectives of the 

study, each and every required analysis was carried out 

centre specific as well as pooled together. The final report 

submitted to the concerned agency involved regarding 

methodologies and study results which details will be 

communicated separately. 

Discussion 

This was the first national level household survey to 

estimate the prevalence of drug use in India. The sample 

size scientifically represents the whole country. For 

coverage, the method of sampling used was multi-stage 

probability sampling.  This is the method employed in 

most surveys in developing and transition countries, 

mainly for two reasons. Firstly, the absence or poor quality 

of listings of households or addresses makes it essential to 

first select a sample of geographic units (e.g. villages, 

wards), and then to construct lists of households or 

addresses only within selected units. The target size of 

households is then selected from those household listings. 

Secondly, this method is cost-effective for data collection. 

The technique of over sampling to adequately 

represent a particular population was not required in our 

case, which was used in surveys like the US National 

Survey on Drug Use and Health (NSDUH) on several 

occasions. Finally, appropriately derived weights were 

considered to remove bias from the sample and yield 

estimates regarding drug use by the civilian, non-

institutionalized male population of India. Ensuring quality 

of data collection and reporting is an integral and important 

part of such surveys. Hence, the issues related to quality 

assurance process should be reported both in quantitative 

terms using appropriate indicators where measurement is 

possible (e.g. sampling ratios, response rates, missing data, 

test-retest reliability of the instruments), and in qualitative 

terms summarizing the structure, process and outcome of 

the survey (Ustun et al., 2003). In the present National 

Household Survey, the planned number of primary 

sampling units to be covered was 906 of which 905 

(99.9%) could be covered. The total sampled screening 

included 108,186 individuals across 19,588 households. 

The eligible respondents as per the inclusion criteria were 

49,041 of which 40,697 (82.9%) could be interviewed.  

The overall non-response rate was 17.01 %, which is fairly 

acceptable under such studies. Also adequate emphasis was 

given to training of the coordinators and interviewers. Field 

supervisors from local coordinating unit as well as central 

coordinating unit regularly monitored the field staff during 

data collection and reporting. In case of inconsistencies, 

they were taken care of appropriately. The survey used 

standardized culture specific instrument that was 

developed after rigorous pilot testing which adds to the 

validity of the study. 
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