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Using the Indian National Sample Survey data in public health research
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INTRODUCTION
The National Sample Survey (NSS), instituted in 1950, was the
brainchild of Professor Mahalanobis, widely regarded as the
father of Indian statistics.1 His ambition was to obtain and quantify
comprehensive information on an annual basis on the socioeconomic, demographic, agricultural and other profiles of the
country, both at the national and state levels. The NSS is a multistage, multi-subject and multi-purpose cross-sectional survey,
which is conducted annually and covers topics of current interest.2
The NSS data are collected and disseminated by the National
Sample Survey Organization (NSSO) of India, which is a part of
the Ministry of Statistics and Programme Implementation
(MOSPI). It is recognized that the NSS data provide important
information on the sociodemographic trends for the past 62
years.3,4 Researchers and organizations ranging from the WHO,
World Bank and Planning Commission of India to academic and
private institutions use these data. The data have found their way
into peer-reviewed papers published in journals, as well as blogs,
newspapers and press releases. Yet the NSS methodology has
probably never been replicated in designing surveys by researchers.
In addition to the data published in its reports, the NSSO also has
unit-level (household and individual) data, which are a vast
source of information for those conducting research and making
policy in the sphere of public health.
The use of NSS data is not without its challenges, as the survey
architecture may seem complex to researchers who lack experience
in its use. Many Indian researchers have started blogs that teach
their peers how to analyse and extract the NSS data. The objective
of this paper is to inform the reader about the planning and
execution of the NSSs and their potential use in public health
research. In doing so, we draw on our experience of using these
data. The surveys are conducted throughout the country, using a
sampling technique that ensures representativeness.1,2 Hence, the
sampling methodology is described in detail to enable readers to
understand it and replicate it in research. Further, as there appears
to be limited experience in the translation of raw unit-level data
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into formats that can be used for research, this paper describes
how such translation can be achieved to enable researchers to
make greater use of this rich source of data.
HOW NSSs ARE PLANNED AND EXECUTED
The MOSPI is responsible for identifying the topics of
contemporary interest that the surveys should focus on. Broadly,
the topics may be grouped under five areas: employment–
unemployment and consumer expenditure; unorganized enterprises
in non-agricultural sectors; a wide range of healthcare indicators,
such as population, births, deaths, disability, morbidity, fertility,
maternity and child care, and family planning; land-holdings and
livestock enterprises; and lastly, debt, investment and capital
formation.3 In addition, a survey of annual consumer expenditure,
of a ‘thin’ sample of households, is conducted.3 The topics
covered by the NSSs over the past 8 years (available online) are
listed in Table I.
A survey period is referred to as a round and to date, 69 rounds
have been conducted. Reports have been published up to the 66th
round, and the reader can easily access these from the microdata
archive on the MOSPI website3 or by making a simple web portal
search.
Sampling and data collection
The planning of the surveys ensures equity of representation
across the national socioeconomic, demographic and geographical
landscape. For each state or union territory, the samples are
TABLE I. Topics covered by previous rounds of the National
Sample Survey
Period

Round

Subjects covered

Jan 2004–
June 2004
July 2004–
June 2005
2005–2006

60th

2006–2007

63rd

2007–2008

64th

2008–2009

65th

2009–2010

66th

2010–2011
2011–2012

67th
68th

Household consumer expenditure, employment
and unemployment, morbidity and healthcare
Household consumer expenditure, employment
and unemployment
Household consumer expenditure, employment
and unemployment, manufacturing enterprises
Consumer expenditure, service sector enterprises
(excluding trade)
Consumer expenditure, employment and
unemployment and migration particulars,
expenditure on education
Domestic tourism, housing conditions, slum
particulars
Consumer expenditure, employment and
unemployment
Un-incorporated non-agricultural enterprises
Consumer expenditure, employment and
unemployment

61st
62nd

Source: Reference 1
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divided into two sectors (rural and urban) in proportion to the
provisional population, as per the Census.5
The ministry has a working group including statisticians and
economists. The working group is responsible for the planning of
the survey, including the survey design, concepts and definitions
to be used, design of the questionnaire, instructions to be given to
the field staff, and details of data collection and analysis.3
FIRST-STAGE SAMPLING
Villages and urban blocks
A stratified, multi-stage sampling method is used. The first-stage
units (FSUs) consist of villages in the rural sector and urban frame
survey (UFS) blocks in the urban sector. The villages in which the
survey is to be undertaken are selected by a probability proportional
to size with replacement method, from among the villages listed
in the Census.3
The urban FSUs or UFS blocks are ‘mapped’ by the NSSO,
taking into consideration the increase or decrease in the population
of urban agglomerations as also newly declared towns with clear
identifiable boundaries and landmarks. Each block has a population
of 600–800 people, who form a part of approximately 200
households. Every year, 20% of the urban agglomerations are
updated and over a period of 5 years, known as a ‘phase’, all
blocks nationwide are updated. The use of up-to-date maps is,
therefore, essential when replicating the NSS methodology for
research.3
SECOND-STAGE SAMPLING
Selection of hamlet-groups and urban sub-blocks
Second-stage sampling is done in the field since no list of
households is available. First, large villages are divided into
hamlet-groups and large blocks into sub-blocks. The number of
these subdivisions depends on the population of the FSU. The
steps followed to delineate these are:
• Step 1: The approximate population of the village is ascertained
by seeking the advice of the panchayat (village council),
government school headmaster or zilla parishad (local
government office).
• Step 2: The community groupings or ‘hamlets’ are identified
and their geographical boundaries mapped.
• Step 3: The hamlets are grouped into NSSO ‘hamlet-groups’
for all villages with a population greater than 1200 (Table II).
• Step 4: Two hamlet-groups are randomly selected, using
simple random sampling without replacement, and the listing
of households is undertaken in these hamlet-groups.
For urban areas, roughly similar steps are taken for the identification
of sub-blocks, but the sub-blocks comprise approximately 200
households. For the purpose of the NSS, two sub-blocks are
selected using simple random sampling without replacement.5
Selection of households
To select the survey households, i.e. the second-stage strata (SSS)
or ultimate sampling units (USU), households in the selected
hamlet-groups and sub-blocks are listed. The methodology used
is simple random sampling. The criteria for the selection of
households are specific to the round being conducted. For example,
in the healthcare and morbidity round the following criteria were
used to select 10 households (Table III).
When these data are aggregated at a higher level, to avoid the
sample from being purposive, representativeness is assured by
multipliers which are to be used as weights. The NSSO provides
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TABLE II. Criteria applied for dividing the village into hamletgroups
Population
Less than 1200
1200–1799
1800–2399
2400–2999
3000–3599

Number of hamlet-groups/sub-blocks formed
None
3
4
5
6

Source: Reference 5

TABLE III. Criteria for selection of households in healthcare and
morbidity round of National Sample Survey
Composition of substrata

With hamlet-group/
sub-block formation
(for each)

SSS 1: households with at least one member
hospitalized during last 12 months
SSS 2: from the remaining households, households with
at least one child below the age of 5 years
SSS 3: from the remaining households, households with
at least one member of the age of 60 years or above
SSS 4: other households
Sub-total

4
2
2
2
10

Source: Reference 5

these weights along with the unit-level data. These weights can be
easily applied in statistical software such as SPSS or Stata. The
data collected from these households are processed at the Kolkata
division of the NSSO. These data can be purchased from the
MOSPI.5
Extraction of data in a usable format
The NSS data require extraction, tabulation and labelling, using
appropriate software. The unit-level data are provided in a compact
disc consisting of three folders. The first contains the data file ‘in
a flat line-sequential ASCII format,6 which needs to be imported
into a statistical software platform’ (e.g. SPSS, MS EXCEL,
Stata) for the purpose of analysis, since the raw data are provided
as an array of numbers. The sequence of numbers reflects the
questions in the survey questionnaire, which is divided into
sections called ‘levels’. The questionnaire for the healthcare and
morbidity round had 16 levels, which covered information ranging
from the household characteristics to the health profile of and
healthcare utilization by individual householders.5 Data pertaining
to one or more states can be purchased.6,7 The second folder
includes household-level multipliers used to generate populationlevel estimates. This folder may be empty if the multipliers are
provided in the data itself. The third folder includes two important
supporting documents. One is a Microsoft Excel spreadsheet
describing the layout of the data. The layout consists of the length
of each variable and the position (known as byte position)
determining the exact location of the variable in the array. It also
provides the name of each variable which can be used to label the
data. The second document is a ‘read-me’ file which explains how
to use the layout file and how to generate multipliers and unique
IDs to identify the unit of analysis (e.g. a household or individual).6
IMPLICATIONS FOR PUBLIC HEALTH
NSS data are among the most important sources of information for
public health research in India. These data are highly validated. This
is because first, they ensure that the fieldwork for the national
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sample is carried out by teams of experienced and highly trained
investigators from the Field Operations Division (FOD) of the
NSSO. Second, each state conducts a parallel survey, supervised by
the Directorate of Economics and Statistics. This survey uses a
larger sample size and the sample overlaps with that of the nationally
commissioned survey. Third, the FOD scrutinizes each questionnaire
for logical correctness and the questionnaires found to be invalid
are surveyed again. These steps ensure the validity of the survey.3
The survey on consumer expenditure has been repeated regularly
and has provided valuable information on the trends in household
expenditure, including expenditure on health (Appendix A,
available at www.nmji.in).8 Concerns regarding the high level of
out-of-pocket expenditure on health, as revealed by the NSSs,
have prompted policy-makers to plan for universal health coverage
in India during the Twelfth Five-Year Plan.9
The data can also be used to assess the socioeconomic
determinants of health and health-seeking behaviour. The
healthcare and morbidity round, which is conducted on a decennial
basis, is a rich source of data and includes information on hospital
admissions, outpatient visits, healthcare expenditure (including
means of financing healthcare), health-seeking behaviour, and
the use of public and private healthcare facilities. In addition, the
healthcare and morbidity round includes information on the
socioeconomic profile of the household and was last conducted in
2004. These data make it possible to draw important comparisons
within a state, as well as inter-state, national and international
comparisons, and help to identify areas requiring specific action
(Appendix B, available available at www.nmji.in).
In 2007, the Government of India, in collaboration with WHO,
published a comparative analysis of public health indicators
across the states, using three specific rounds of the NSSs (42nd,
52nd and 60th).10 NSS data have also been particularly useful to
researchers exploring patterns of health financing with a view to
informing future policy on universal access to healthcare. A study
published in 2008 highlighted the substantial financial burden of
inpatient care for the uninsured population, particularly in rural
areas, with the average out-of-pocket payments for hospitalization
accounting for 11% and 9% of the total annual household
expenditures in rural and urban areas, respectively.11 A benefit
incidence analysis published 3 years later by Acharya et al.,12
using the data from the 52nd and 60th rounds to assess whether
spending on public healthcare was becoming pro-poor, concluded
that in Tamil Nadu, it had become much more pro-poor by 2004–
05 than it had been a decade earlier, but that in Odisha, the benefits
were limited to the outpatient services.12
NSS data can provide useful baselines for the evaluation of the
impact of recently introduced health programmes that are targeted
at specific population groups or have been launched in some
states. In 2011, Fan et al. used the NSSO data from the 55th, 61st,
and 64th rounds on consumer expenditure to examine variations
in the roll-out of Andhra Pradesh’s Rajiv Aarogyasri Scheme over
time to evaluate the scheme’s impact. They concluded that in its
first phase, the scheme resulted in a ‘significant reduction in outof-pocket inpatient expenditure and, to a lesser extent, outpatient
expenditure’. However, the scheme did not benefit the marginalized
population as much as the rest of the population.13
The other areas in which public health researchers have utilized
NSS data and drawn conclusions relevant for policy and practice
have ranged from female labour14 to disability.15
CHALLENGES IN USING THE NSSO DATA
The NSSO has an ethos of promoting and supporting research of

major social relevance. Its reports and conclusions are easily
accessible on public portals. Nevertheless, the utilization of the
NSS data and methodology presents several challenges.
To replicate NSS sampling methods, urban blocks, as mapped
by the NSSO, have to be used to make sure that the sample is
representative and to ensure comparability, should the NSS data
be used as the baseline. Furthermore, despite regular updating, the
efforts to map urban blocks may not succeed in keeping pace with
the rapidity of urbanization. As a result, the localities would not
resemble the maps drawn recently, which would pose a challenge
to the surveyor. Despite these limitations, the NSS urban blocks
remain the best available resource for research including urban
areas, as the Census wards may be even more outdated. At a
practical level, the absence of a central repository for all maps is
a source of inconvenience as maps have to be secured from the
respective regional NSSO offices under which the geographical
area covered by the research falls. In recognition of these concerns,
the NSSO has digitized its recently updated maps, which are likely
to be more easily accessible to researchers in the future.
The NSSs address specific national objectives and the collection
of data is limited to achieving those objectives. For example, the
data on health expenditure that are included in the consumer
expenditure survey do not capture whether the healthcare providers
are from the public or private sector, the diseases on which
expenditure is incurred or the means of financing healthcare.
Some of these data may be collected in the health and morbidity
round, but it is not possible to link the data from different rounds
of the NSS. This is because the surveys are conducted with
different households.
CONCLUSION
The NSSs are a valuable source of information on India’s
population parameters and are of critical importance to policymakers and researchers. They may have certain limitations, but
they provide valuable insights into the health status of the general
public and the trends across the country. Properly extracted and
tabulated, NSS data can help a researcher in the analysis of trends
and the evaluation of the impact of interventions. In addition, they
are useful for drawing national and international comparisons of
socioeconomic and population profiles. Thus, they can play an
important role in influencing policies and interventions aimed at
improving the health and well-being of the population.
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Introducing Images/Videos
These should be interesting or unusual educational images related to healthcare with a
short description (up to 250 words). Examples include radiological or microscopic images
or pictures of a pathological entity, a clinical sign or even a phenomenon. Anything of
interest to readers of the Journal may be submitted. The image/video should either belong
to the author or be accompanied by a letter of permission from the photographer. Images/
videos may be in black and white or in colour, and should be in JPG or TIFF format/MPEG2
or MPEG4 video format. A video could be stand-alone or complement a still image (e.g. for
an echocardiographic recording, an endoscopic recording, a neurological sign). Videos
will be placed on the website of the Journal with a description and web address (URL) in
the print version of the Journal. All images that allow for possible identification of the
patient must be accompanied by a clear consent from the patient to publish the image.

