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isk primary prevention, and policy level or environmental
hanges and using existing infrastructure in the participat-
ng industries would yield substantial reductions in CVD
isk factors. We outline the methods of developing such a
omprehensive CVD prevention and health promotion
rogram, present the results of this program, and discuss
heir implications.

ethods

he design of the overall study is presented in a flowchart
Fig. 1). The baseline CVD risk factor survey covered 10
ifferent industrial sites representing multiple regions of
ndia. The detailed methodology and results of the survey
re published elsewhere (16,17). Briefly, all of the employ-
es and their family members between the ages of 10 and

Figure 1 Study Flow Chart

Overview of study methodology.
content.onlinDownloaded from 
9 years were eligible to be included in the survey. Age
roup (in deciles) and a sex-stratified multistage random
ampling technique was used for the baseline survey. At
ach participating center, detailed data were obtained from
00 randomly selected employees and their eligible family
embers at baseline. The study involved collection of data

elated to the demographic profile, individual characteris-
ics related to major risk factors of CVD, past medical his-
ory, clinical and anthropometric profile, and biochemical
arameters. Strict quality control measures were taken to
nsure the accuracy, completeness, and comparability of
lood pressure, anthropometric, and biochemical measure-
ents across the 10 study sites. The details of quality con-

rol measures are published elsewhere (16). Complete risk
actor details including the biochemical variables at the
 by on February 9, 2012 ejacc.org
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aseline were available for 10,442 subjects, and the re-
ponse rate was 89.7%.

After the baseline survey, we invited all of the industrial
ites to participate in a health intervention program. Six of
he 10 industries agreed to participate in the intervention
hase and 1 site agreed to participate only in a repeat risk
actor survey. The study protocol and subject consent form
ere approved by the individual ethics committees of the
edical colleges attached with the industrial sites. Eco-

omic instability and lack of support from the management
ere the stated reasons for discontinuation of the project in

he other 3 sites. The intervention program began in 2003
nd extended until the beginning of 2007. Similar to the
aseline survey, another independent subsample of the
opulation (selected by age group in deciles and sex-
tratified random sample) was re-examined again in 2006
o 2007. Each of the 6 sites was expected to recruit 1,000
ndividuals stratified by age and sex. However, only 5,899
ndividuals agreed to participate in the repeat survey, thus
ielding a response rate of 98.3%. In the control site we
andomly selected 1,000 individuals to participate in the
epeat study. The response rate for the repeat survey was
0.7% (n � 907).
nterventions. A multicomponent, multilevel, and multi-

ethod intervention was implemented by trained, locally
tationed, project health care personnel in the participating
ndustries, using the industry as a setting, as a target, and as
n agent as well as a resource, over 4 consecutive years. A
opulation-based approach was the mainstay of the inter-
ention, which was augmented by high-risk and policy
hange/environmental approaches.
onceptual framework and objectives.The socioeco-

ogical model, the social cognitive theory of behavior
hange, and the social learning theory provided the concep-
ual framework for the health promotion component. The
rimary objectives of the intervention were: to increase the
onsumption of locally available fruits and vegetables and
o move toward a healthy diet on the whole (involving use
f higher fiber and decreased salt and oils with the optimal
ix of polyunsaturated and monounsaturated fats, and so

n). Other interventions included incorporation of physical
ctivity in daily living, avoidance of tobacco and its prod-
cts, and maintenance of a healthy body weight. In addi-
ion, we sensitized individuals on the need for recognizing
nd treating high blood pressure and diabetes. Contextual

nd cultural understanding and formative feedback from d

content.onlinejacc.oDownloaded from 
he various industries significantly contributed to the the-
atic content of the intervention materials.
ultiple components of the intervention. These were

osters and banners, handouts, booklets, and real-time videos
hat were translated into 7 Indian languages for the culturally
nd linguistically diverse population. These were conceived,
esigned, and developed based on an understanding of the
arious scientific theories of behavior change, recent scientific
iterature on cardiovascular risk factors and interventions, cul-
ural and contextual formative inputs, and contemporary tech-
iques used for creating, developing, and designing effective
ools. Some of the materials used during the intervention pe-
iod are available at: http://www.whoindia.org/EN/Section20/
ection385_1540.htm.
ultilevel interventions. The interventions sought to

nfluence behaviors at the individual level, interpersonal
evel (family and workplace-related peers), and environ-

ental/macro level (social norms at the worksite and
ome).
ethods of intervention. We used several methods of

ntervention. These included direct one-on-one interactions
etween the trained health project personnel and the em-
loyees and their families, and population-based strategies
hrough the use of posters, banners at strategic locations in
he industry, handouts, booklets, and different video films
hown on the internal cable network for individual and
ass sensitization. Additionally, dynamic group interac-

ions, health melas (health display), and motivational ses-
ions were conducted by the investigators and the locally
tationed project personnel from time to time. Motivation
nd empowerment were 2 crucial aspects of our health in-
ervention, and motivated families, groups, and individuals
cted as propagators of our messages. Consequently, an
rray of policy and environmental changes were initiated by
motivated management and by employees themselves. For

xample, the canteen menu was modified to include salads
nd the frequency of fried items served per week was re-
uced; pickles and papads (a thin Indian wafer), which are
igh in salt, were voluntarily withdrawn or restricted; and
n-site use of tobacco and its products were banned. On
ertain days fruits were provided as an alternative to Indian
eserts. In addition, individuals with established risk factors
ere encouraged to be compliant with their treatment and
ere referred to a health care facility for further risk man-

gement. Risk stratification and treatment guidelines for

iabetes and hypertension were prepared for on-site physi-
 by on February 9, 2012 rg






