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The Ballabgarh Health and Demographic Surveillance System
(HDSS), also known as the Comprehensive Rural Health Services
Project (CRHSP) Ballabgarh, is located in north India and was
established in 1961 to develop a model for rural health-care practice
in India. In addition to demographic surveillance and community-
based research, CRHSP Ballabgarh provides preventive, health-pro-
motion, and curative services to its surrounding population. The
population served by CRHSP Ballabgarh in 2011 was about 90 000.
The system collects data for the entire population through fortnightly
visits by health workers (HWs). The system’s data base is updated
once every month and further updated with missing data and special
morbidity surveillance data during the annual census. Since 1961,
CRHSP Ballabgarh has collected demographic data, reproductive
data, and health data about mothers and their children. More re-
cently, the project began collecting data on diseases such as tubercu-
losis, and because of changes in life style it recently began collecting
data about non-communicable diseases (NCD) and risk factors for
NCDs. Nonetheless, an adverse sex ratio, with more boys than girls,
and a stagnant neonatal mortality rate, remain major challenges in
the population served by CRHSP Ballabgarh. The project shares data
with different agencies for health-management purposes, which can
be made available to bona fide researchers on receipt of a proposal
(enquiries should be directed to: crhsp.ballabgarh@gmail.com); col-
laboration requests are welcome.

Keywords Ballabgarh, HDSS, CRHSP, non-communicable diseases, maternal
health, child health

Why was the HDSS set up?
Only 25% of India’s health infrastructure, medical
manpower, and other health resources are available
to the country’s rural population, which constitutes
two thirds of the total population.1 To improve the
health statistics of India and to achieve equity in
health, it was necessary to focus on the health
status of the rural population.

In 1961, with the help of the Rockefeller
Foundation, the All India Institute of Medical
Sciences (AIIMS), in collaboration with the state
government of Haryana, began the Comprehensive
Rural Health Services Project (CRHSP) Ballabgarh,
also known as the Ballabgarh Health and
Demographic Surveillance System (HDSS). The ob-
jectives of this project were to demonstrate a
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model health-care delivery system for rural India,
including demographic surveillance, to orient and
train medical students in primary health care and
to identify and conduct priority operational research
to help address the needs of all of India. The
Comprehensive Rural Health Services Project
(CRHSP) Ballabgarh is managed by the Centre for
Community Medicine of the All India Institute of
Medical Sciences in New Delhi.

The Comprehensive Rural Health Services Project
(CRHSP) Ballabgarh works as a site for commu-
nity-based research, and functions as a demographic
and health surveillance system. This demographic
surveillance system has now been in operation for
more than 40 years. To strengthen its surveillance
system, CRHSP Ballabgarh joined the International
Network for the Demographic Evaluation of
Populations and Their Health (INDEPTH) in 2003.
A computerized Health Management Information
System (HMIS) was begun at CRHSP Ballabgarh
in February 1988.2 In addition to this, CRHSP
Ballabgarh provides the HDSS population and that
of the surrounding areas with health-promotion ser-
vices in the form of health education, preventive
services such as immunization and disease screen-
ing, and curative services for most of the diseases
that can be managed at a secondary-care–level
hospital.

What does it cover now?
In collaboration with the US Centers for Disease
Control and Prevention, CRHSP Ballabgarh began a
prospective, longitudinal, phase IV, household-rando-
mized, controlled, and observer-blinded trial in 2009
to measure the total and indirect household-protective
effects of immunizing children from the ages of 6
months through 10 years with seasonal, inactivated
trivalent influenza vaccine.3 The study is continuing
and about 6000 children have so far been vaccinated
with the trivalent vaccine. Another study, with the
purpose of estimating the burden of disease of influ-
enza and other respiratory diseases, is in progress at
the Ballabgarh HDSS. During 2009 and 2010 the
incidence of influenza A (H1N1) among children <18
years of age was 345/1000 person years and that for
adults (persons418 years of age) was 69/1000 person
years during the pandemic period, but rose to 199 and
131/1000 person years, respectively, during the post
pandemic period.4 The neonatal mortality rate in
Ballabgarh has remained fairly constant over past
few years. Different interventions are being planned
to reduce infant mortality, in collaboration with the
United Nations Internation al Childrens Education
Fund (UNICEF). Treatment adherence among hyper-
tensive and diabetic patients is also being studied
at Ballabgarh HDSS. By the end of 2013 it is planned
to have screened all individuals above the age of
18 years for diabetes and hypertension with the idea

of forming a cohort that could be followed in the
future to estimate the incidence and prevalence of
diabetes and hypertension. A cardiovascular disease
survey is currently ongoing in the area under the
aegis of the Indian Council of Medical Research
to provide data, analysis, and modeling for all of
India.

New challenges in the form of non-communicable
diseases (NCDs) have emerged in the HDSS because
of rapid changes in life style in the population it
covers. Thus, most of its research work in the past
decade has been directed towards NCDs. This includes
the burden of mortality from NCDs, risk factors for
NCDs in India, metabolic syndrome, cervical cancer,
rheumatic heart disease, and, more recently, coronary
heart disease. This has helped advocacy efforts dir-
ected toward having the Indian government initiate
a national program on NCDs. These activities have
also included the validation of various tools for iden-
tifying risk factors and quantitating disease burden,
such as the World Health Organization (WHO) STEPs
approach (not yet published) and verbal autopsy
tools.5 The Ballabgarh HDSS has conducted three
rounds of NCD risk-factor surveys (2003, 2007, and
2012) that will provide invaluable insight into chan-
ging lifestyles in rural India (Table 1).6,7 Mixed trends
were observed for all risk factors, with a notable in-
crease in obesity and hypertension, in 2012. These
findings could come from differences in sampling
technique, age structure, or measurement criteria. In
2002, the Surveillance for Demographic, Environment
and Health Information (SUDEHI) project was
initiated at the HDSS with the objectives of collecting
information on human behaviour that predisposes
populations to both common communicable diseases
and NCDs, and of ascertaining health-care–seeking
behaviour.8

Among other interventions, the Ballabgarh HDSS
has implemented a community-based intervention
against NCD in an urban Ballabgarh setting, a
school-based intervention (submitted for publication),
and an intervention for managing NCDs through a
simplified approach used in a secondary hospital at
Ballabgarh. In the past couple of years, it has been
shown that health workers (HWs) can be trained to
do risk assessment for NCDs, and community health
workers are now involved in NCD prevention and
control. These findings are in the process of being
published. The Ballabgarh HDSS has been identified
as a resource centre for NCD surveillance by the
Ministry of Health and Family Welfare of India, as
well as a resource center in the recently launched
National Program on Cancer, Diabetes and Cardio-
vascular Diseases (NPCDCS). As a designated WHO
Collaborating Centre for Capacity Development
and Research in community-based NCDPC, the
Ballabgarh HDSS has provided technical assistance
to neighboring countries and also conducted cap-
acity-building workshops for regional participants.9
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In addition to this, the Ballabgarh site was involved in
creating a monitoring and evaluation framework for
the NPCDCS.10

Where is the HDSS area?
Ballabgarh is located in north India, in the Faridabad
district of the state of Haryana. It is situated between
28o 25’ 16’’ north latitude and 77 o 18’ 28’’ east lon-
gitude (Figure 1). It lies within the National Capital
Region of India. It is bounded by the state of Delhi
(the national capital) to the north, the Gurgaon dis-
trict of Haryana state on the west, and the state of
Uttar Pradesh on its eastern and southern sides. It is
about 22 miles from the All India Institute of Medical
Sciences (AIIMS) by road on the Delhi–Mathura
National Highway-2, and is also well connected
through the Delhi–Mathura double-track broad-
gauge line of the Northern Railways and North-
Central Railways.

The predominant castes (social hierarchical groupings
characteristic of India) in the Ballabgarh region are Jats
(middle caste), Rajputs and Pandits (upper castes), and
Scheduled Castes (lower castes). The Ballabgarh
HDSS experiences three distinct seasons annually, con-
sisting of winter, summer, and a rainy season, each
lasting an average of 4 months. The rainy season
begins in July and lasts until September; the remainder
of the year is dry. The temperature in the Ballabgarh
region ranges from 28C in winter to 488C in
summer. The main economic activities of the region

are agriculture and agriculture-dependent trades,
and the main crops grown are wheat, sugar cane, and
millet.

The Ballabgarh HDSS project has two primary health
centres (PHCs) and one secondary-level hospital at
Ballabgarh. The two PHCs, at Dayalpur and Chhainsa,
are situated 6 miles and 13 miles, respectively, from
Ballabgarh. The area served by these two PHCs is also
referred to as the Intensive Field Practice Area (IFPA)
of the Ballabgarh HDSS project, which caters for 28 vil-
lages through the networking of 12 sub-centers (Figure
2). The IFPA of the project serves a population of 90 240
residing in 9584 households (as of 31 December
2011).11 Each PHC has 6 sub-centers, which in turn
cover populations ranging from 12 000–16 000. A team
of male and female HWs manages each of the sub-
centers and provides the health care in the villages
served by the sub-centers, under the supervision of
health supervisors, who are in turn guided by the PHC
medical officer in-charge.

Who is covered by the HDSS and
how often have they been
followed up?
In the villages dovered by the Ballabargh HDSS,
houses are first enumerated by the HWs. Families
living in the houses are identified and are provided
with a specific family reference number. Each and
every resident of the 28 villages in the IFPA is

Table 1 Trends in the prevalence of risk factors for non-communicable diseases over a 10-year period in rural Ballabgarh

Males Females

2003–2004 2007–2008 2011–2012 2003–2004 2007–2008 2011–2012

n 884 878 1345 974 978 1431

Percentage of current smokers 65.7 66.7 65.1 26.5 30.7 23.8

Percentage of other current tobacco use 7 6.5 10.6 2.4 2.4 1

Percentage with regular alcohol consumption
(past 12 months)

32.7 29 35.1a 0.1 0.1 0.1a

Percentage consuming5 5 servings of fruits and
vegetables

6.3 16.2 0.8 2.5 6.2 0.1

Less than 150 minutes of moderate or 75
minutes of vigorous activity or equivalent

23.2 40.1 25 41.2 50.1 38.3

Mean BMI 20.9 21.1 22.4 22.1 21.8 23.1

Percentage overweight (BMI5 25) 13.9 12.9 26.7 24 20.8 30.7

Mean waist circumference 81.5 86.2 79.3 79.8

Prevalence of central obesity [WC5 102 cm (M)
or 5 88 cm (F)]

4.5 7.3 9.7 24.1 28.1 25.7

Mean systolic BP 122.16 121.73 126.9 119 115.74 121.2

Mean diastolic BP 76.28 74.56 83.5 73.51 73.22 80.6

% Hypertensive (systolic BP5 140 mm Hg or
diastolic BP5 90 mm Hg or on medication)

19.7 14.8 33.6 16.8 10.4 27.3

aAlcohol consumption in the past month. BMI, body mass index; BP, blood pressure; F, female; M, male; WC, waist circumference.
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considered as a unit in the health and demographic
surveillance system. Any individual who has remained
in a household for more than 6 months of the past 12
months is considered a ‘resident’ of the IFPA. To
‘remain’ in a household means that the individual
sleeps, on average, for four or more nights per week
at the household.

The population covered by the Ballabgarh HDSS
increased from 40 703 in 1972 to 90 240 in 2011.10,12

The health and demographic data from the Ballabgarh
HDSS for the year 2011 are summarized in Table 2. In
comparison to 1991 and 2001, the width of the middle
of the population pyramid increased in 2011. High
levels of premature mortality can be seen among
women in the pyramids for 1991 and 2001. Life expect-
ancy for women had improved by 2011 (Figure 3), and
the population pyramid depicts the effort establish
family-planning practices and improvements in

Figure 1 Location of CRHSP Ballabgarh in India

BALLABGARH HDSS PROFILE 761

 by guest on Septem
ber 10, 2015

http://ije.oxfordjournals.org/
D

ow
nloaded from

 

http://ije.oxfordjournals.org/


health services in the HDSS area. Over the past two
decades the birth rate in the HDSS area declined
from 40 per 1000 population in 1991 to 23.2 per 1000
population in 2011. Over the years, the sex ratio has
become increasingly skewed in the IFPA because of a
preference for male children leading to female foeti-
cide.13 In 2011, the male:female ratio was 113:100.

The HIMS of CRHSP Ballabgarh is updated by the
the HWs, mainly through: (i) a monthly visit (routine
visit); and (ii) annual visits (annual census). All
households in a given village are visited once each
by a male HW and a female HW. The schedule of
visits by the HWs is so designed that there is a gap
of 15 days between house visits by the male and
female workers. Thus, households are visited by an
HW (male or female) approximately every two
weeks. A certain number of houses are checked and
verified by a supervisor and a few are re-checked and
verified by a medical officer and other doctors. In
addition, one extra round of annual census data col-
lection is done during the months of December and
January to update the demographic profile and
household characteristics in the Ballabargh region as

well as to collect new specific information not covered
routinely. Special attention is given to acquiring any
information missed during the monthly visits. For
quality assurance, 20% and 5% of houses are selected
randomly and verified by health supervisors and med-
ical officers, respectively, during the annual census. A
monthly work plan is generated by the HMIS and
given to the HWs for accomplishing defined tasks
such as immunization and the distribution of oral
contraceptives in specific households in the area of
the HW’s visit for that month in addition to the
HW’s routine visits. A pre-fixed schedule (beat sched-
ule) is followed by the HWs for their routine monthly
house visits.

What has been measured and how
have the HDSS data bases been
constructed?
During monthly visits by HWs, relevant health infor-
mation and vital statistics data are collected during

Figure 2 Comprehensive Rural Health Services Project
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the delivery of routine health-care services in accord
with the guidelines of India’s national health pro-
grams. Information collected during the annual
census and monthly visits is provided in Table 3. A
verbal autopsy is conducted for every death in the
study area, using a structured interview schedule pre-
pared separately for deaths of individuals between the

ages of 0 and 28 days, those between the ages of 29
days and 5 years, and those more than 5 years of age.
The verbal autopsy is done by HWs and verified first
by health supervisors, and the diagnosis for cause of
death is made independently by two medical officers.
The verbal-autopsy tool used at Ballabgarh is a vali-
dated tool developed by HDSS Ballabgarh.4 Each
worker is assigned one day a month on which to
enter the data collected during the previous months’
house visits. The HMIS is also updated after the
annual census. Thus, the Ballabgarh HDSS database
is updated 13 times annually for each household.
Each individual enumerated in the HDSS is provided
with a unique personal identification number.

Other information is collected during the monthly
visits by HWs but is not updated in the HMIS. This
information comprises the number of visits made by
Ballabgarh HDSS health supervisors for quality
checks, malaria slide preparation, categories of TB pa-
tients registered, outcomes of TB treatment, cases of
rheumatic fever, and outpatient and inpatient load at
each sub-centre and the primary health centres. This
information is communicated in paper format to dis-
trict health authorities. It is also available in the elec-
tronic databases maintained at the primary health
centres of the Ballabgarh HDSS.

The primary purpose of the HMIS is to support HWs
in delivering health-care services to the population
served by the Ballabgarh HDSS. Its other important
objectives are to support program managers in moni-
toring and supervising the system’s workers. The
HMIS has undergone three generations of evolution
over the years of its existence, reflecting the advances
made in information technology during that time, as
well as the changing needs of the users of the HMIS.
Starting from a Microsoft disk operating system (MS
DOS) in 1988, with DBASE III as its database, the
current MySQL of the Ballabgarh HDSS’s electronic

Figure 3 Changing population pyramid in the Ballabgarh HDSS (1991–2011)

Table 2 Demographic characteristics of Ballabgarh HDSS
(2011)

Indicators Result

1 Total Population 90 240

2 Male:female ratio 113

3 Male:female ratio at birth 123

4 Population density 1680/Km2

5 Population growth/1000 8.5

6 Crude birth rate/1000 23.2

7 Crude death rate/1000 6.7

8 Crude out-migration rate/1000 16.5

10 Crude in-migration rate/1000 7.7

11 Total fertility rate 2.5

12 Neonatal mortality rate/1000 live births 27.2

13 Infant mortality rate/1000 live births 48.2

14 Under-5 mortality ratio/1000 live births 60.6

15 Life expectancy at birth 67

16 Life expectancy at birth (males) (years) 65

17 Life expectancy at birth (females) (years) 70

18 Immunization coverage 97.4%

19 Institutional Delivery 78.7%

20 Couple protection rate 59%

21 Antenatal care coverage 100%
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data system was chosen because it can handle a large
data base and is stable, secure, scalable, and free. The
Java (J2SE) programming language was chosen for
the development of a graphical user interface.14

Key findings and publications
Since 2001, no definite trend has been observed in
neonatal, infant, or under-5 mortality rates in the
Ballagbarh HDSS area. Infant mortality in the area,
governed chiefly by a plateauing of the neonatal mor-
tality rate, has not declined over the past few years.
Cultural beliefs play a major role in influencing new-
born care practices in the area.15,16 Among certain
common beliefs followed in the HDSS area are: (i) a
mashing of the umbilical cord stump and its applica-
tion to the eyes of the baby on day 6 after birth; (ii) a
preference among mothers to not take their baby out
of the house after birth until certain rituals are per-
formed a few days after birth; and (iii) a preference
among mothers to not weigh a baby at frequent inter-
vals because they believe that doing so could lead to
slowing of the baby’s growth. Vaccination coverage is
very high in the Ballabgarh HDSS (495%), although a
delay in vaccination is observed.17

Female foeticide is a ‘felt need’ of the population in
the Ballabgarh HDSS area, and there is social pressure
toward and acceptance of this practice. The technol-
ogy of sex-selective abortion is widely available, des-
pite a legal ban, and those likely to use it have
adequate knowledge about its use. Government ef-
forts to curb this practice have had limited success.18

A prospective longitudinal study was undertaken to
describe the epidemiology of acute respiratory illness
(ARI) caused by viruses in young children. During
440 child-years of follow-up there were 1307 ARIs,
including 236 acute lower respiratory infections
(ALRIs) and 19 severe ALRIs.19

Research done at CRHSP led to a policy change from
a single-purpose (vertical approach) HW to a multi-
purpose HW scheme at the national level in India.12

Other significant work done at the CRHSP has been
in relation to NCDs and demographic issues (realiza-
tion of the need for denominators, birth and death
registration by the HWs, and documentation of the
rates and causes of death at different ages), which re-
sulted in the measurement of various disease-related
and demographic rates and helped the Ballabgarh
HDSS to publish more than 150 articles in various
peer-reviewed journals (Supplementary Table 1, avail-
able as Supplementary data at IJE online).20

The prevalence of risk factors for NCDs in the
Ballabgarh HDSS area was assessed with the WHO
STEPwise tool. In 2003, the age-adjusted prevalence
of tobacco smoking was 41% for men and 13% for
women.6 Other studies based on the Ballabgarh
HDSS have reported the prevalence of tobacco use
to range from 53%–72% among elderly persons.21,22

The prevalence of alcohol consumption in 2003 was

24.6% for men. Among men, 9.0% had a body mass
index (BMI)425.0, as compared with a BMI of 15.2%
among women. The prevalence of measured hyperten-
sion was 10.7% among men and 7.9% among
women.23 We have undertaken a validation of the
Global Physical Activity Questionnaire (GPAQ) and
International Physical Activity Questionnaire (IPAQ)
for the WHO at the Ballabgarh HDSS site.24 We
found that the GPAQ can be used in place of the
IPAQ because both instruments measure and capture
physical activity with good reliability and validity, and
WHO now uses the GPAQ for STEPS surveys.25

Metabolic syndrome was observed in 12% (95% CI:
8.5–16.8) of women in the Ballabgarh HDSS.26 The
prevalence of non-alcohol–related fatty liver disease
in the Ballabgarh HDSS area was 30.7%, and hyper-
tension and hypercholesterolemia were found to be
independent risk factors for this.27 The overall preva-
lence of irritable bowel syndrome in the Ballabgarh
HDSS was 4% (95% CI: 3.5–4.6).28 The estimated
prevalence of clinical rheumatic heart disease (RHD)
was 0.8/1000 among school children, and the preva-
lence of RHD as diagnosed with Doppler echocardiog-
raphy was 20.4/1000 (95% CI: 16.9/1000–23.9/1000).
On follow up, RHD had worsened in 4% but regressed
in 28% of the subjects.29 Of 5050 women tested at the
Ballabgarh HDSS, cervical intraepithelial neoplasia
(CIN) was diagnosed in 37, and 1 and 20, respect-
ively, had diagnosis of CIN 2 or CIN 3.30

The average participation among the residents of
Ballabgarh in the various research projects conducted
in the HDSS area is very high (490%), and the rate of
sample collection from participants is about 85%.4,26

Future analysis plans
A wealth index has been used to assess the socio-
economic status of the families in the Ballabargh
HDSS area. This is similar to the index used in the
National Family Health Survey 3 of India.31 Birth
weight is being analyzed critically to identify the de-
terminants of low birth weight. Similarly, in view of a
high abortion rate and low female-to-male sex ratio
in the Ballabgarh HDSS, we are planning to document
various causes of abortion and will also try to link this
with the worsening female-to-male sex ratio.

We plan to do a survival analysis for vaccinated as
opposed to unvaccinated children, and also to deter-
mine whether there is any sex differential in non-spe-
cific effects of vaccination. Effects on mortality of a
delay in vaccination are also being analysed.

In addition to this, we are planning to investi-
gate the trend in mortality in the Ballabargh
HDSS area from 2002 onwards, through verbal
interviews, and will also document the mean ages
at premature death from specific causes across
time. Another future plan is to use InterVA-4
software to assign cause of death from verbal
autopsies.
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Because the Ballabargh HDSS is a WHO collaborat-
ing centre for capacity building and research in NCD
prevention and control, we plan to measure the inci-
dence and prevalence of various NCDs over time and
as influenced by factors such as diet and physical
activity.

Strengths and weaknesses
Working strongly in collaboration with the state
government of Haryana and various other national
and international agencies is one of the major
strengths of the Ballabgarh HDSS. The AIIMS is a
premier centre in the field of medical education
and research in India. Being an academic institute,
it ensures the availability of experts for the various
activities at Ballabgarh HDSS. Also, the training
of medical students (post-graduate students, under-
graduate students, and nursing students), one of the
prime mandates of CRHSP Ballabgarh, helps in
capacity building and continuous improvement in
the quality of work. The provision of 24/7 curative
and preventive services available to the residents
of CRHSP Ballabgarh garners the trust and good-
will of the community, which help us in
conducting research and surveillance activities. The
Comprehensive Rural Health Services Project
Ballabgarh is also implementing various national
health programmes. Community participation in
various policy-making decision and other activities
of the HDSS has further helped in the development
of a good rapport with the community, which again
ensures a high participation rate.

One of the major strengths of the Ballabgarh HDSS
is the quality of the data produced during its surveil-
lance activities. This quality is ensured by the strong
monitoring and supervision of its surveillance activ-
ities, followed by independent quality checks incor-
porated at various steps of its health and
demographic surveillance activities. The site leaders
use the HMIS for programme management and
supervision and for research. Work plans generated
by the HMIS help field-level workers to concentrate
on identified activities for any specific household that
they visit, thus ensuring optimal utilization of time.
Surveillance activities are further strengthened by
community participation through annual meetings
with the leaders and community workers of the vil-
lages served by the CRHSP Ballabgarh and by invol-
ving community volunteers in delivering health care.
Regular government funding of CRHSP Ballabgarh
is another strength of the HDSS and guarantees
long-term sustainability even in the absence of any
external funding.

Approximately 5% of the HDSS population are
temporary migrants, who stay for about 5 to 6
months in hard-to-reach areas of the HDSS and
then migrate to another location. Because the migrant
population changes every year, no surveillance of

them can be usefully employed. Rapid urbanization
of the HDSS area because of its proximity to Delhi,
the capital city of India, poses a threat to the surveil-
lance activities designed for a rural community.
However, it also gives us an opportunity to study
changes in life style during this transition and to
find answers to questions related to such changes
and to urbanization. Overall, the Ballabgarh HDSS
constitues a general demographic cohort that can be
utilized to study a vast majority of health issues, from
communicable diseases to NCDs and changing pat-
terns during the transition from a rural to a periurban
population.

Data sharing and collaboration
Anonymous, individual record-level data are now
available from the HMIS at the headquarters of
the Ballabgarh HDSS upon permission from the
professor in charge of the CRHSP Ballabgarh. The
individual data are also being shared on a regular
basis with the INDEPTH Network. As part of a
government organization under the Ministry of
Health and Family Welfare of the Government of
India, the Ballabgarh HDSS is working in collabor-
ation with various national (Indian Council of
Medical Research, Department of Science and
Technology) and international organizations
(INDEPTH Network, CDC, WHO, UNICEF) in vari-
ous research activities, and shares data on related
issues required by different agencies. Other partners
can request access to the data by contacting the
official E-mail address of the CRHSP Ballabgarh
(crhsp.ballabgarh@gmail.com).

Supplementary Data
Supplementary data are available at IJE online.
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KEY MESSAGES

� The Comprehensive Rural Health Services Project Ballabgarh is a self-reliant, autonomous body with
government funding that has been in existence for more than 50 years and has made demographic
and mother-and-child health data available for over 20 years.

� The Ballabgarh HDSS has been academically productive with more than 150 publications.

� The population served by the Comprehensive Rural Health Services Project Ballabgarh has been under
surveillance since 1972, and its data have been computerized for the past 20 years, providing an
excellent means of capturing change in the population over time.

� In the past decade, the work of the CRHSP on NCDs in Ballabgarh has spanned the entire health-care
planning cycle from the estimation of disease burdens to elucidating the determinants and causes of
diseases, evaluating interventions and translating them into interventions at the population level, and
evaluating the outcomes of interventions.

� The Ballabgarh HDSS has also participated in the validating various tools for the assessment and
improvement of health, such as the WHO STEPwise approach, verbal autopsy tools, the WHO Global
Physical Activity Questionnaire, and the WHO International Physical Activity Questionnaire.

References
1 Patil AV, Somasundaram KV, Goyal RC. Current health

scenario in rural India. Aust J Rural Health 2002;10:
129–35.

2 Tuli K, Kapoor SK, Nath LM. Primary health care soft-
ware—a data based management system. Ind J
Community Med 1990;15:153–54.

3 Sullender W, Fowler K, Krishnan A et al. Design and
initiation of a study to assess the direct and indirect ef-
fects of influenza vaccine given to children in rural India.
Vaccine 2012;30:5235–39.

4 Broor S, Sullender W, Fowler K et al. Demographic shift
of influenza A(H1N1) pdm09 during and after pandemic,
rural India. Emerg Infect Dis 2012;18:1472–75.

5 Krishnan A, Kumar R, Nongkynrih B et al. Adult mortal-
ity surveillance by routine health workers using a short
verbal autopsy tool in rural north India. J Epidemiol
Community Health 2012;66:501–06.

6 Anand K, Shah B, Lal V et al. Prevalence of risk factors
for non-communicable disease in a rural area of
Faridabad district of Haryana. Indian J Public Health
2008;52:117–24.

7 Nongkynrih B, Acharya A, Ramakrishnan L et al. Profile
of biochemical risk factors for non communicable dis-
eases in urban, rural and periurban Haryana, India. J
Assoc Physicians India 2008;56:165–70.

8 Nongkynrih B, Anand K, Pandav CS, Kapoor SK.
Introducing regular behavioural surveillance into the
health system in India: its feasibility and validity. Natl
Med J India 2010;23:13–17.

9 World Health Organization. WHO Collaborating
Centres, Global database. Available at: http://apps.who.
int/whocc/Detail.aspx?cc_ref¼IND-113&cc_code¼ind&
cc_city¼new%20delhi& (15 January 2013, date last
accessed).

10 Krishnan A, Gupta V, Ritvik A, Nongkynrih B, Thakur J.
How to effectively monitor and evaluate NCD programmes
in India. Indian J Community Med 2011;36(Suppl. 1):
S57–62.

11 Health and Management Information System (HMIS).
Comprehensive rural Health Services Project (CRHSP -
AIIMS), Ballabgarh, Faridabad, Haryana. 2011; Available
at: http://www.aiims.edu/aiims/departments/ccm/Rural%
20health%20Program.pdf (11 January 2013, date last
accessed).

12 Comprehensive Rural Health Service Project (CRHSP),
Ballabgarh. New Delhi: Library of the Centre for
Community Medicine, All India Institute of Medical
Science, 1987.

13 Bardia A, Paul E, Kapoor SK, Anand K. Declining sex
ratio: role of society, technology and government regula-
tion in Faridabad district, Haryana. Natl Med J India 2004;
17:207–11.

14 Krishnan A, Nongkynrih B, Yadav K, Singh S, Gupta V.
Evaluation of computerized health management informa-
tion system for primary health care in rural India. BMC
Health Serv Res 2010;10:310.

15 Upadhyay RP, Singh B, Rai SK, Anand K. Role of
cultural beliefs in influencing selected newborn care
practices in rural Haryana. J Trop Pediatr 2012;58:
406–08.

16 Anand K, Kant S, Kumar G, Kapoor SK. ‘‘Development’’
is not essential to reduce infant mortality rate in India:
experience from the Ballabgarh project. J Epidemiol
Community Health 2000;54:247–53.

17 Yadav K, Srivastava R, Kumar R et al. Significant vaccin-
ation delay can occur even in a community with very
high vaccination coverage: evidence from Ballabgarh,
India. J Trop Pediatr 2012;58:133–38.

18 Bardia A, Paul E, Kapoor SK, Anand K. Declining sex
ratio: role of society, technology and government regula-
tion in Faridabad district, Haryana. Natl Med J India. 2004;
17:207–11.

19 Broor S, Parveen S, Bharaj P et al. A prospective three-
year cohort study of the epidemiology and virology of
acute respiratory infections of children in rural India.
PLoS One 2007;2:e491.

20 Krishnan A, Misra P, Rai SK et al. Manual on compre-
hensive rural health services project, Ballabgarh. Centre

BALLABGARH HDSS PROFILE 767

 by guest on Septem
ber 10, 2015

http://ije.oxfordjournals.org/
D

ow
nloaded from

 

http://apps.who.int/whocc/Detail.aspx?cc_ref=IND-113&cc_code=ind&cc_city=new20delhi&
http://apps.who.int/whocc/Detail.aspx?cc_ref=IND-113&cc_code=ind&cc_city=new20delhi&
http://apps.who.int/whocc/Detail.aspx?cc_ref=IND-113&cc_code=ind&cc_city=new20delhi&
http://apps.who.int/whocc/Detail.aspx?cc_ref=IND-113&cc_code=ind&cc_city=new20delhi&
http://apps.who.int/whocc/Detail.aspx?cc_ref=IND-113&cc_code=ind&cc_city=new20delhi&
http://apps.who.int/whocc/Detail.aspx?cc_ref=IND-113&cc_code=ind&cc_city=new20delhi&
http://www.aiims.edu/aiims/departments/ccm/Rural20health20Program.pdf
http://www.aiims.edu/aiims/departments/ccm/Rural20health20Program.pdf
http://ije.oxfordjournals.org/


for Community Medicine, All India Institute of Medical
Sciences. March 2008.

21 Gupta V, Yadav K, Anand K. Patterns of tobacco use
across rural, urban, and urban-slum populations in a
north Indian community. Indian J Community Med 2010;
35:245–51.

22 Goswami A, Reddaiah VP, Kapoor SK et al. Tobacco and
alcohol use in rural elderly Indian population. Indian J
Psychiatry 2005;47:192–97.

23 Yadav K, Krishnan A. Changing patterns of diet, physical
activity and obesity among urban, rural and slum popu-
lations in north India. Obes Rev 2008;9:400–08.

24 Bull FC, Maslin TS, Armstrong T. Global physical activity
questionnaire (GPAQ): nine country reliability and valid-
ity study. J Phys Act Health 2009;6:790–804.

25 World Health Organization. Global Physical Activity
Surveillance. Chronic diseases and health promotion.
WHO, Geneva. 2008; Available at: http://www.who.int/
chp/steps/GPAQ/en/index.html (15 October 2012, date
last accessed).

26 Misra P, Upadhyay RP, Krishnan A, Vikram NK, Sinha S.
A community-based study of metabolic syndrome and its

components among women of rural community in
Ballabgarh, Haryana. Metab Syndr Relat Disord 2011;9:
461–67.

27 Majumdar A, Misra P, Sharma S et al. Prevalence of Non
Alcoholic Fatty Liver Disease in an adult population living in a
rural community of Haryana (MD Thesis); Centre for
Community Medicine, All India Institute of Medical
Science. December 2012.

28 Makharia GK, Verma AK, Amarchand R et al. Prevalence of
irritable bowel syndrome: a community based study from
northern India. J Neurogastroenterol Motil 2011;17:82–87.

29 Saxena A, Ramakrishnan S, Roy A et al. Prevalence and
outcome of subclinical rheumatic heart disease in India:
the RHEUMATIC (Rheumatic Heart Echo Utilization and
Monitoring Actuarial Trends in Indian Children) study.
Heart 2011;97:2018–22.

30 Bhatla N, Gulati A, Mathur SR et al. Evaluation of cervical
screening in rural North India. Int J Gynaecol Obstet 2009;
105:145–49.

31 International Institute for Population Sciences (IIPS) and
Macro International. National Family Health Survey
(NFHS-3), 2005–06: India: 2007; Volume I. Mumbai: IIPS.

768 INTERNATIONAL JOURNAL OF EPIDEMIOLOGY

 by guest on Septem
ber 10, 2015

http://ije.oxfordjournals.org/
D

ow
nloaded from

 

http://www.who.int/chp/steps/GPAQ/en/index.html
http://www.who.int/chp/steps/GPAQ/en/index.html
http://ije.oxfordjournals.org/

