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a b s t r a c t

Of the world's 1.2 billion adolescents (10e19 years), India is home to the largest number globally, about
243 million. However not much is known about the health of young adolescent girls (11e14 years) in
India who enter puberty with substantial nutritional and health deficits. Identifying early adolescence as
a “gateway” moment, the Saloni pilot study is arandomized control trial (RCT) to improve nutrition,
hygiene and reproductive health behaviors in 30 schools in rural Uttar Pradesh (UP), India. A prevention
model that includes Sadharanikaran, an ancient Indian theory of communication, guided the develop-
ment of the intervention.

The Saloni strategy includes a 10 session in-school intervention based on compassion, self efficacy,
emotional well being, peer and parental support, packaged in the form of short, easy-to-use instructional
modules. A diary designed to engage adolescent girls is provided to each girl.

The cluster RCT was conducted from January 2010 to October 2011 with adolescent girls (11e14 years
of age) in Hardoi district. The trial is a two-level, nested RCT with the unit of randomization being the
block with 15 schools in the intervention arm and 15 schools in the control arm. A sample of 1200 girls
was randomly selected.

The intervention had a significant impact on more than 13 preventive health behaviors. About 65
percent girls in the intervention group had adopted 13 or more health behaviors at end line compared 4.5
percent in the control group at end line and 5 percent at baseline. Behavioral impact was demonstrated
in all three areas of nutrition, hygiene and reproductive health. The study provides evidence that early
adolescence is indeed a “gateway moment” to build nutritional and health reserves.

© 2014 Elsevier Ltd. All rights reserved.

1. Introduction

Early adolescence in girls (10e14 years) includes rapid transition
and is strewn with missed opportunities to invest in health. Of the
world's 1.2 billion adolescents (10e19 years), India is home to the
largest number globally, about 243 million, of which many are
unhealthy (UNICEF, 2012; Blum, 2009). Young adolescent girls in
India are vulnerable as they enter puberty with substantive

nutritional and health deficits. Evidence for preventive and effica-
cious health interventions for young adolescents is scarce.

The health challenges facing women and children in Uttar Pra-
desh, particularly those in rural low-income groups, are deeply
entrenched in a largely unresponsive public health system. Young
women, often born to underweight, undernourishedmothers into a
world of low health literacy and poor sanitary conditions, tend to
give birth to underweight undernourished children themselves.
This “cycle of failure” produces generation after generation of
children with compromised physical and cognitive development
that threatens their own health and that of their children when
they, too, become parents.* Corresponding author.
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Fig. 1. Prevention model.
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Low pre-pregnancy weight, body mass index (BMI) and hemo-
globin levels of a mother contribute to a low birth weight baby
(Thame et al., 1997) and maternal under-nutrition is associated
with about 20 percent of maternal deaths (Black et al., 2008). In
India, 60e90 percent of low-income pregnant women are anemic,
despite a long-standing government antenatal iron and folic acid
supplementation program (IIPS & Macro International, 2007;
Agarwal et al., 2003; Toteja et al., 2006; Vir et al., 2008;
Alhuwalia 2002). Mothers who were born with low birth weight
and are anemic or undernourished are more likely to bear children
with lower cognitive and physical development (Kramer, 1987,
Ramakrishnan, 2004). In turn, low birth weight and prematurity
are among the biggest causes of neonatal mortality in India (The
Million Death Study Collaborators, 2010). Furthermore, children
born with low birth weight (<2500 g) are more likely to develop
diabetes and cardiovascular problems in adulthood (Drake and
Walker, 2004).

Maternal hygiene has also been shown to affect birth outcomes.
For example, an important cause of preterm low birth weight ba-
bies is bacterial vaginosis in pregnant women (Hillier et al., 1995).
Yet, education about menstruation and menstrual hygiene among
rural adolescent women is ad hoc, often occurring after they have
already attained menarche; menstrual hygiene habits are often
formed without any health advice or inputs (Dasgupta and Sarker,
2008; Dongre, 2007; Narayan et al.,, 2001).

Causes of low birth weight such as maternal birth weight,
maternal height and pre-pregnancy weight are rooted in factors
that cannot be easily reversed during a woman's pregnancy
(Kramer, 1987). Therefore, the seeds of prevention of intergenera-
tional low birth weight, anemia and under-nutrition should be
sown in early adolescence (Catalano et al., 2012; Kanani and
Agarwal, 1997).

Many of these behaviors are associated with particular periods
or events in one's life, hence the term “gateway moments.”
Gateway moments are critical life stages or events that set the
course for multiple subsequent behaviors and, as such, present a
window of opportunity. A critical gateway moment may be early
adolescence (ages 10e14 years old) when young women experi-
ence a major growth spurt and approach the age of menarche and
when a large majority of them are in school. If these moments to
address preventive health and establish health habits are missed,
then one must look to later gateway moments such the first
pregnancy. But as we have already noted, reproductive health and
nutrition interventions introduced early in marriage or during a
first pregnancy may come too late to substantially improve the
health status of young women and of the children she bears.

Social networks and groups form a “circle of influence” in set-
tings such as India where group effect supersedes individual intent
indicating that program design should include the role of social
influence in changing health behaviors (Kincaid, 2004; Kapadia-
Kundu, 1994, Centola, 2010). In this paper, we describe the results
of a school-based, randomized control cluster trial of the gateway
moment concept in India, the Saloni pilot intervention, on the
nutritional and hygiene practices and health outcomes of girls
11e14 years in Uttar Pradesh, India.

2. Breaking the cycle of intergenerational ill-health: a
prevention model

The goal of the study is to demonstrate accelerated changes in
the health behaviors of adolescent girls that are epidemiologically
associated with anemia, maternal mortality, and undernutrition
(Fig. 1). The intervention aims to provide a foundation of healthy
behaviors that will benefit two generations: young adolescent girls
in their adulthood and their children.

Underlying constructs of Sadharanikaran, although couched in
terms of local culture, reflect similar concepts in the literature of
Western psychology such as symmetrical interpersonal relation-
ships, self-efficacy/empowerment and social norms. Fig. 1 com-
bines to provide an epidemiological, cultural and behavioral base
for prevention of short term and long term adverse outcomes in
young adolescent girls.

3. Program integration

Adolescent health programming in India has been characterized
by a vertical focus. Yet there is evidence from public health science
that integrated programs, especially at the community level, result
in better gains and health impact (Ekman et al., 2008). A core
principle of the Saloni pilot program is integrated behavioral inputs
for nutrition, reproductive health and hygiene. The integrated focus
cuts across several pressing and inter-related health concerns
among rural girls in Uttar Pradesh, particularly stunting, bacterial
infection, and anemia.

4. Health competence: a social ecology model

“Ecological”models usually refer to a continuum off explanatory
factors, from individual to cultural that have nested effects. Barriers
to individual behavior may occur at the household level, the com-
munity level, the service delivery level or the policy level. Socio-
economic conditions, access to food, clean water and other re-
sources; the structure of healthcare delivery systems and the
behavior of healthcare providers; the functioning of schools and
education systems; social norms and social capital within the
community and relationships within the family all may contribute
to whether or not a young girl can achieve and maintain health.
Therefore, models that address specific barriers and facilitating
factors at more than one level in an integrated way have greater
chances of success.

A key concept in this effort to develop multi-level explanations
is health competence. Health competence has been defined as
“having the knowledge, attitudes, skills and resources to act
consistently and appropriately across multiple health behaviors”
(Storey et al., 2008; Pollock and Storey, 2012) and therefore goes
beyond individual factors (e.g., health knowledge, behavioral in-
tentions or self-efficacy) described in classical behavior change
theories such as social cognitive theory (Bandura, 1997), the health
belief model (Rosenstock, 1974) and the integrated behavioral
model (Monta~na and Kasprzyk, forthcoming, Ch. 6).

4.1. Gateways and health competence

The gateway approach draws on the notion that successful
change in one behavior creates generalized self-efficacy to change
other behaviors (Prochaska et al., 2008). Early adolescence, from 10
to 14 years, is a formative period for behaviors in later adolescence,
but there is very limited data available for this age group in India
(Population Council, 2004). As critical stages of physical, cognitive
and emotional development coincide with schooling for many
adolescent girls in India, the school environmentdas a higher level
factor in the ecological modeldprovides a structural platform for a
gateway intervention in the areas of nutrition and health (Sharma
et al., 2000).

4.1.1. Sadharanikaran
Sadharanikaran is an ancient Indian theory of communication

based on a treatise on dance and drama, the Natyashashtra, written
by the sage Bharat Muni between second century BCE and first
century CE (Yadava, 1987; Kapadia-Kundu, 1994). The five tenets of
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Sadharanikaran are sahridaya (compassion), rasa (emotional
response), asymmetry (unequal communication), sadharanikaran
(simplification without dilution) and universalization (collective
response).

Although its origins and inflections are Indian, its core concepts
have parallels in modern communication theories that have gained
currency in the West. Compassion has a correlate in the concept of
empathy, which is a widely recognized predictor of prosocial
behavior (Lockwood et al., 2014) and of outcomes in health in-
terventions (Kushner et al., 2014). Emotions and emotional support,
appropriately evoked in health communication, are correlated with
adaptive health behavior (Harvey et al., 2014) and is a motivating
factor in risk and efficacy communication (Rimal et al., 2009). Self-
efficacy itself is sometimes conceptualized as a feeling of confidence
in one's ability to achieve desired goals and efficacy appraisals are
often inferred from emotional arousal cues (Bandura, 1997). Sym-
metrical participation is a key element of the convergence model of
communication (Kincaid, 2002; Rogers and Kincaid, 1981). Clarity
and concisenessdsimplification without dilutiondare almost uni-
versally recognized characteristics of effective communication and
messaging, while norms and shared values are known to predict
collective action, more commonly in some cultures than others
(Triandis, 1995).

The usefulness of Sadharanikaran in the Saloni project stems
from its rootedness in the local culture, as well as the way it in-
tegrates these core principles of effective communication into an
ecological framework. Alone, such factors as empathy, emotion and
shared values may work to increase healthy behavior, but cumu-
latively they are mutually reinforcing (Kapadia-Kundu, 1994).
According to Sadharanikaran, “true” communication is only
possible when compassion, emotional wellbeing, simplification
and collective response are addressed and evoked. On the other
hand the tenet of asymmetry recognizes that communication flows
in Indian society are often unequal, a condition that must be
overcome for communication to be effective. These principles
guided the development of the Saloni intervention, including the
design of the teacher's manual and the Saloni diary.

For example, the Saloni diary was designed to evoke rasa or
emotional wellbeing (Fig. 1). The diary was a new concept for the
girls and they loved having something that was “their very own”.
The Saloni program promoted intergenerational communication by
including it in the Saloni teachers' manual and support AV mate-
rials. Teachers were trained to encourage the girls to share what
they learned with their parents after every session. Role-plays were
used to demonstrate how to initiate Saloni discussions with par-
ents. Typically, the principle of asymmetry acknowledges the hi-
erarchical flow of communication from adult to child or man to
woman. The Saloni intervention aims to reverse this hierarchical
flow by empowering the girls to initiate dialogue on health related
issues with both their mothers and fathers.

The Saloni intervention actively promoted compassion (sahri-
daya) towards young girls at the school and community levels.
Compassion or “sahridaya” is a construct deeply rooted in the In-
dian socio-cultural milieu and psyche. However, it is rarely invoked
in schools or in training sessions with teachers. The Saloni in-
tervention's teachers' training manual used “sahridaya” as the core
construct around which the teachers' training was planned.

“Sahridaya” is central to the occurrence of “true” communica-
tion, according to the Sadharanikaran theory (Kapadia-Kundu,
1994) and is reflected in the way that specific behaviors at the in-
dividual, household and school levels are nested across the three
core intervention areas of hygiene (individual level), nutrition
(household level) and health seeking (school and community
levels) (Fig. 1). Finally, if a large number of girls (and their families)
adopt multiple health behaviors, the most crucial tenet of

Sadharanikaran, “universalization” or collective response, is
attained. Collective response will result in impact at a population
level on the reduction of adverse outcomes such as maternal
mortality, anemia, undernutrition, reproductive tract infections etc.

5. Saloni adolescent health programme

The government of Uttar Pradesh implements the Saloni Swasth
Kishori Yojna (SSKY; adolescent health program) for 700,000
school-going adolescent girls 10e19 years old. The SSKY seeks to
address the problem of acute anemia in adolescent girls through
administration of weekly IFA tablets, bi-annual de-worming and
health check-ups.

5.1. The Saloni pilot intervention

The Saloni pilot intervention for girls (11e14 yrs) was designed
as an addition to the SSKYat the request of the government in Uttar
Pradesh. The pilot interventionwas implemented in 15 government
schools in Hardoi district for one year in collaboration with the
district education department and the district NRHM office. The
pilot intervention promoted 19 behaviors that included five health
seeking, six nutrition, three reproductive health and five hygiene
behaviors (Table 1).

A structured teacher's manual included 10 one-hour sessions
that were conducted monthly. Systematic pretesting of the teach-
er's manual and the Saloni diary was conducted from February to
April 2010.

The strategy of using diaries to promote empowerment has been
used effectively by women's self help groups in rural India
(Noponen, 2003), but the approach has not been used with
adolescent girls. Intergenerational communication was included in
every session and role-plays were conducted with the girls on how
to initiate dialogue with their parents on Saloni topics. AV support
materials in the form of nine posters reinforced the Saloni behav-
iors and promoted intergenerational communication.

Table 1
Health behaviors promoted in the Saloni pilot program.

List of behaviors

Nutrition
1. Food variety score
2. Number of meals consumed the day before the survey
3. Number of times iron rich foods consumed in the week

prior to the survey
4. Number of times vitamin C rich foods consumed in the

week prior to the survey
5. Legume sprouts consumed the day prior to the survey
6. Number of times protein rich foods consumed a day

prior to the survey
Health seeking behaviors (SSKY)
7. Weekly IFA
8. IFA DOTS (directly observed therapy)
9. Six monthly deworming dose
10. Annual health Check up
11. Attend 2 reproductive health sessions as part of the

Saloni Swasthya Kishori Yojna (SSKY)
Reproductive health
12. Daily genital hygiene
13. Age at marriage (distal behavior)
14. Number of children (distal behavior)
Hygiene
15. Handwashing after defecation
16. Handwashing before cooking
17. Handwashing before eating
18. Location of soap inside or outside house
19. Daily bath with soap

N. Kapadia-Kundu et al. / Social Science & Medicine 120 (2014) 169e179172



6. Methodology

6.1. Study setting

The study is set in rural Hardoi, a district with a population of
about 4 million, of which 91 percent reside in rural areas. The
district is characterized by widespread poverty with about 91
percent of rural households ranking low on the standard of living
index.

6.2. Study design

The randomized control cluster trial (RCT) design is appropriate
especially for school-based studies (Puffer et al., 2005). A cluster
RCT was opted for instead of an individually based RCT to avoid
contamination between intervention and control groups in a

school. The cluster RCT is designed to provide accurate estimates of
behavioral impact and generate evidence that would be of use to
both researchers and policy makers. The trial profile is presented in
Fig. 2.

A cluster RCT was conducted from January 2010 to October 2011
with adolescent girls (11e14 years of age) in 30 rural schools in
Hardoi district. The trial is a two-level, nested RCT with the unit of
randomization being the block.

Hardoi has 19 blocks with about 180,000 to 240,000 population
per block. The district's main town, Hardoi city is located in the
center of the district. Blocks were stratified based on distance from
Hardoi city to ensure equitable inclusion of schools from the
remotest blocks. The three categories for stratification of the blocks
based on distance were: near (<20 km), middle (21e40 km) and far
(41e65 km) from Hardoi city. The stratification by distance enabled
the inclusion of low-income areas across the district. For example

Fig. 2. Study profile.
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the households in the blocks close to themain city had 49.3 percent
brick/cement houses compared to the 27.5 percent in the house-
holds at a medium distance and 22.9 percent in households at the
most further distance from the city.

After stratification of blocks, two blocks were randomly selected
from each of the strata resulting in three pairs of blocks. The
randomly selected blocks by distance were Tadiyawan and Bawan
(near), Bilgram and Hariyawan (middle) and Mallawan and Bhar-
kani (far). Random assignment of blocks to intervention or control
was done after the baseline survey (Fig. 2, Trial Profile). A list of
girls' schools was prepared for each block. Five schools were then
randomly selected from each block, resulting in a total of 30
schools. A list of girls from grades 7 and 8 was prepared and 40 girls
were randomly selected from each school. If the school had less
than 40 girls in grades 7 and 8, then girls from grade 6 were
randomly selected.

Participants in both sets of schools received weekly IFA tablets
(using DOTs-directly observed therapy, short-course), annual
health check-ups, six-monthly deworming doses and counseling
sessions. Both surveys used cross-sectional rather than panel
samples.

6.3. Sample size

The sample size was calculated to detect a minimum effect size
of 0.5, when one half of the clusters is randomly assigned to
treatment and the other half to control, and themean responses are
compared using a two sample t-test at 0.05 level of significance and
80 percent power. The sample size for the Saloni RCTwas calculated
taking into consideration the intra-cluster correlation (ICC) and
design effect. Usually the ICC (rho) is about 0.017 for human studies.
Sample size calculations for the cluster RCTs used the following
equation (Killip et al., 2004):

ESS ¼ mk
DE

where:

ESS ¼ effective sample size
Number of schools/clusters (k) ¼ 30
Number of girls per school (m) ¼ 60
Total number ¼ 1800

Design effect ¼ 1þ rhoðm$ 1Þ
¼ 1þ 0:017ð29Þ
¼ 1:493

Design effect ¼ 1:493

ESS ¼ 1800
1:493

¼ 1205

resulting in a total sample of 1200 adolescent girls.

6.4. IRB procedures

Consent for participation in the study was taken at two levels,
according to WHO guidelines for adolescents. Written informed
consent was obtained from parents of the girls in the sample, and
also from the girls themselves. A unique identifier number was
assigned to the girls. This number was used in all the data forms
and ensured confidentiality. IRB approval was undertaken from
both a local IRB Board in New Delhi and from the Johns Hopkins
Bloomberg School of Public Health.

6.5. Data collection

The co-principal investigator trained the interviewers prior to
the baseline and end line surveys. Face-to-face interviews were
conducted in Hindi with the girls after obtaining consent from the
girls and their parents.

Data were collected by the research agency A C Nielsen. Field
investigators trained in consent procedures and data collection
conducted individual interviews. Interviews were conducted in a
room where there was privacy.

6.6. Statistical analysis

Data were analyzed at the individual and cluster levels. Indi-
vidual level analysis includes adjusted chi square analysis looking
at a difference in proportions. The chi square for the individual level
analysis was adjusted for clustering using the Rao Scott statistic
(Reed, 2004). The analysis looked at the difference in proportion for
the four groups. In addition, cluster level analysis was done using a
two-sample t-test for comparisons of means between baseline and
end line for both the intervention and control groups.

Table 2
Background characteristics of the intervention and control groups.

Background characteristics 2010 baseline
intervention
(N ¼ 600) percent

2010 Baseline
control (N ¼ 595)
percent

2011 end line
intervention
(N ¼ 600) percent

2011 end line control
(N ¼ 601) percent

1. Type of house
Kutcha (mud) 19.7 22.3 17.8 19.6
Mixed (mud and brick) 68.9 68.2 67.7 63.7
Pucca (cement, brick) 11.4 9.5 14.5 16.6
2. Own toilet
Yes 41.8 38.3 44.0 39.9
3. Type of family
Nuclear 61.7 58.5 66.5 66.4
4. Number of members in a family
6e10 members 73.3 67.7 73.3 73.7
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7. Results

7.1. Background characteristics

Background characteristics of the sample are described in
Table 2. All four groups (baseline and end line) have similar dis-
tribution patterns of their housing structures (Table 2). Only
9.5e16.6 percent of the girls live in brick and cement houses indi-
cating a high level of poverty. More than half of the girls across the
four groups do not have a toilet in their homes and have to rely on
open field defecation (Table 2). Most of the girls work at home;
about a third are involved in more than 3 h of daily domestic work.

7.2. Impact on utilization of health services

An important goal of the Saloni pilot intervention was to in-
crease the demand and uptake of adolescent health services pro-
vided at the school level by the government (SSKY), including
weekly IFA tablet consumption, six monthly deworming and an
annual health check up.

Weekly IFA consumption (100 mg elemental iron and 500 mg
folic acid) was low at baseline for both groups (13 and 29 percent,
Table 3). However it increased substantially to 77 percent at end
line in the intervention group. Weekly IFA consumption decreased
in the control group at end line. IFA consumption declined in the
control group due to an unforeseen stoppage of government IFA
supplies in Uttar Pradesh. However, girls in the intervention schools
demanded their weekly IFA dosage and their teachers bought the
supplies from non-government sources. Weekly consumption of
IFA tablets by girls using DOTs (directly observed therapy) increased
significantly in the intervention group from45.5 percent at baseline
to 74.8 percent at end line.

Although an annual health check up at school for adolescents is
a part of the SSKY adolescent health program, only 17.5 percent of
girls in the intervention group and 18.5 percent of girls in the
control group reported receiving an annual health check up at

baseline. At end line, 65 percent girls in the intervention group
stated they had undergone an annual health check up at school
(Table 3), while only 10 percent of the girls in the control group
reported having a health check up at end line.

SSKY also prescribes a six-monthly dose of Albendazole
(400 mg) tablet for deworming. There was a significant increase in
consumption of the deworming tablet among girls in the inter-
vention group from 67 percent at baseline to more than 81 percent
at end line, while there was a precipitous decline among girls in the
control group from 58 percent to 15 percent as a result of a
disruption in supplies.

Table 3 indicates that the intervention group at end line had
improved significantly (p < 0.001) in terms of coverage on four
major adolescent health service utilization behaviors of the SSKY
program.

7.3. Nutrition

Table 4 presents the impact of the Saloni pilot intervention on
four priority nutrition behaviors. The first behavior, consuming
three meals and a snack on a daily basis, addresses the calorie gap.
Rural girls eat limited quantities for breakfast, lunch and dinner,
resulting in severe undernutrition. The Saloni pilot intervention
promoted the addition of an evening snack to the daily diet. At
baseline, about a quarter of the girls reported having three meals
and a snack daily. This increased to 72 percent at end line in the
intervention group and 55 percent in the control group. The
adjusted chi-square indicates a significant increase in the number
of meals for the girls at end line in the intervention group.

The second dietary behavior promoted was increasing food
variety during meals (Steyn et al., 2006; Malhotra & Passi, 2007;
Venkaiah et al., 2002). Protein was often completely omitted from
the dailymeal that consists of Indian bread (roti) and a vegetable. In
fact 42 percent of the girls at baseline had not consumed any
protein-rich food the day prior to the survey.

Table 3
Impact on utilization of Serivces of the Government's Saloni Swasthya Yojna (adolescent health program).

Health seeking behaviors 2010 baseline
intervention
(N ¼ 600) percent

2010 baseline
control (N ¼ 595)
percent

2011 end line
intervention
(N ¼ 600) percent

2011 end line
control (N ¼ 601)
percent

Adjusted chi
square F statistic

Consumed & 24 weekly iron & folic (IFA) tablets
in last 6 months

13.5 (80) 29.5 (177) 77.5 (465) 12.2 (73) F ¼ 14.14
p < 0.001

DOTS (directly observed therapy) for girls
who consume IFA
tablets (N ¼ 1797)

45.5 (215) 47.3 (250) 74.8 (443) 59.3 (121) F ¼ 6.68
p < 0.001

Annual school health check up 17.5 (103) 18.5 (111) 65.3 (392) 10 (60) F ¼ 17.25
p < 0.001

Deworming tablet (once in 6 months) 63.8 (380) 57.7 (346) 81.7 (490) 15.3 (92) F ¼ 15.6
p < 0.001

Table 4
Impact on nutrition behaviors.

Nutrition behaviors 2010 baseline
intervention
(N ¼ 600) percent

2010 baseline
control (N ¼ 595)
percent

2011 end line
intervention
(N ¼ 600) percent

2011 end line
control (N ¼ 601)
percent

Adjusted chi square
F statistic

Atleast 3 meals þ snack 25.8 (154) 24.3 (146) 72.3 (434) 55.1 (331) F ¼ 33.0
p < 0.001

Food variety index > 8 39.6 (238) 27.3 (163) 67.6 (406) 54.4 (327) F ¼ 29.56
p < 0.001

Consumption of sprouted legumes 15.6 (93) 18.2 (109) 42.8 (257) 13.3 (80) F ¼ 13.4
p < 0.001

Consumption of vitamin C foods 32.6 (194) 25.8 (155) 42.2 (253) 22.8 (137) F ¼ 29.56
p < 0.001
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Consumption of sprouted legumes, a week prior to the survey
increased from 15 percent at baseline to 42 percent at end line in
the intervention sample, while the percent of the girls in the con-
trol group who reported the consumption of sprouts declined from
18 percent at baseline to 13 percent at end line (Table 4). Vitamin C
consumption went up from 32 percent to 42 percent in the inter-
vention groupwhile therewas no increase frombaseline to end line
in the control group (Table 4). The data indicate that there was a
significant impact (p < 0.001) on the four nutrition indicators.

7.4. Reproductive health

The Saloni intervention also was designed to influence long
term reproductive health outcomes such as age at marriage and
number of children ever born. Given the relatively short-term na-
ture of the intervention, this study attempted to understand girls'
knowledge about the legal age at marriage (18 years) and the po-
tential penalties for earlymarriage, as well as attitudes toward ideal
family size.

A substantial increase was seen at end line in the intervention
group in knowledge of the legal age at marriage. Importantly,
knowledge about the fine for early marriage (US$ 2000) increased
from 3.5 to 40 percent and knowledge about the imprisonment
period (2 years) increased from 9.2 to 51.8 percent. Knowledge
levels about age at marriage improved in the control group, too, but
were significantly higher in the intervention group.

An important impact of the Saloni pilot intervention was a
reduction in the number of children desired in the intervention
group. At baseline, 21 percent girls in the intervention group
wanted three children and another 22 percent wanted four or more
children. However, at end line 80 percent of the intervention group
wanted two children, compared to 61 percent in the control group.

Regarding genital hygiene, Table 5 indicates that practices
improved in both intervention and control groups, but more
strongly in the intervention group: from nine percent to 36 percent
for the intervention group and from seven percent to 22 percent for
the control group. Girls in rural Uttar Pradesh primarily use “cloth
pieces” during menstruation rather than sanitary napkins. Girls
should change their cloth pieces at least three times a day during

menstruation, but constraints such as no toilets at school and lack
of privacy at home often prevent them from doing so.

7.5. Hand washing

Basic hand washing with soap after defecation, before eating
and before cooking, is neglected in most adolescent programming
in India. Daily hand washing with soap after defecation increased
from 75.1 percent to 90.8 percent in the intervention group. It also
increased in the control group from 65.5 percent to 83.5 percent
(Table 6). There was a significant increase in the proportion of girls
in the intervention group reporting daily hand washing with soap
before a meal and washing hands with soap before cooking
(Table 6).

8. Building health competence

Health competence results in more proactive and sustained
health behavior as a function a combination of facilitating factors;
often this takes the form of adopting multiple health behaviors.
Fig. 3 provides compelling evidence for the cumulative impact of
the Saloni intervention. About 65 percent girls in the intervention
group adopted more than 13 healthy behaviors significantly higher
than 5 percent in the baseline group (Fig. 3). The control group
showed little change from baseline to end line. About 3.5 percent
girls reported 13 or more behaviors at baseline and it increased to
4.5 percent girls at end line (Fig. 3). It demonstrates that integrated
intervention can work if it addresses the basic competencies
required to adopt new behaviors.

8.1. Cluster level analysis

Cluster level analysis was conducted to assess if a similar impact
occurs at the cluster or school level. Average scores across two
clusters of 15 schools each, intervention and control, were
compared at end line for 10 health behaviors that were measured
on a continuous scale (refer Table 1). An unpaired t-test was used to
see if the difference in means in the health behaviors between two

Table 5
Impact on reproductive health behaviors.

Reproductive health behaviors 2010 Baseline
intervention
(N ¼ 600) percent

2010 Baseline
control (N ¼ 595)
percent

2011 end line
intervention
(N ¼ 600) percent

2011 End line
control (N ¼ 601)
percent

Adjusted chi
square F statistic

Daily genital hygiene 9.4 (55) 6.5 (39) 36.2 (217) 21.5 (129) F ¼ 17.47
p < 0.001

Changing cloth (used during
menstruation) 3 times a day

29.1 (43) 28.8 (53) 35.1 (87) 18.1 (25) F ¼ 2.36
p < 0.05

Ideal number of children ('2) 56.8 51.2 82.7 64.6 F ¼ 20.51
p < 0.001

Table 6
Impact on hygiene behaviors.

Hygiene behaviors 2010 baseline
intervention
(N ¼ 600) percent

2010 baseline
control (N ¼ 595)
percent

2011 end line
intervention
(N ¼ 600)
percent

2011 end line
control (N ¼ 601)
percent

Adjusted chi s
quare F statistic

Daily Handwashing with soap after defecation 75.1 (447) 65.5 (393) 90.8 (545) 83.5 (502) F ¼ 10.23
p < 0.001

Daily handwashing with soap before a meal 14.6 (87) 13.2 (79) 46.8 (280) 21.6 (130) F ¼ 19.14
p < 0.001

Daily handwashing with soap before cooking 7.3 (44) 2.8 (17) 30.7 (118) 13.3 (36) F ¼ 33.93
p < 0.001
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clusters was statistically significant. Table 7 provides a description
of the cluster level analysis.

Five nutrition behaviors were tested for the cluster level anal-
ysis. At end line, the average number of food items consumed in a
day was 12.6 in the intervention group and 10.7 in the control
group, demonstrating a significant increase in the intervention
group (Table 7). Similarly there was a significant increase at a
cluster level on consumption of iron rich foods, vitamin C rich foods
and IFA tablets compared to the girls in the control schools. Number
of meals a day was almost the same in both intervention and
control groups, indicating no difference between the two clusters at
end line (Table 7).

On average, girls in the intervention group practiced genital
hygiene 4.8 times a week at end line which is significantly higher
than the thrice a week genital hygiene practiced by girls in the
control schools. Also, girls in the intervention group wanted
significantly fewer children at end line (mean ¼ 2.1) compared to
girls in the control group (mean ¼ 2.5).

Both groups followed the practice of daily handwashing after
defecation indicating there was no difference in the handwashing
after defecation habits in the intervention and control groups
(Table 7). However the intervention group at a cluster level showed
a significantly higher average of hand washing with soap before a
meal and before cooking compared to the control group (Table 7).

8.2. Limitations

The relatively short timeline of the study did not permit mea-
surement of the long-term impact of short-term changes in daily
health practices, so the potential benefits of a school health pro-
gram on student's health in later years remain unknown. Nor could
we measure the extent to which behaviors established as daily
routine are in fact sustained beyond the period of the intervention.
In both cases, however, research generally shows that repeated
behaviors can become routine if they are accompanied by changes
in the personal environment or context of the behavior.

9. Discussion

For millions of young girls in rural India, early adolescence is a
“gateway moment”, an opportunity to build health and nutritional
reserves that protect them in later life. This study adopts the pre-
vention science perspective outlined in a 2012 Lancet series on
adolescence (Catalano et al., 2012) to help create and sustain
healthier lifestyles for underprivileged girls. Our data from a cluster
randomized trial in rural Uttar Pradesh provide evidence that a
culturally-based, behaviorally focused, in-school program for
adolescent girls (11e14 years) can foster health competence and a
critical array of protective, preventive behaviors that result in
potentially long term benefits.

Breaking the intergenerational cycle of ill-health has been
difficult because risk factors for low birth weight, such as maternal
birth weight, maternal height and pre-pregnancy weight, are
rooted in factors that cannot be easily reversed during a woman's
pregnancy (Kramer, 1987). Therefore the seeds of prevention need
to be sown during early childhood (0e2 years), early adolescence
(10e14 years) and/or the “pre-pregnancy” period.

The Saloni intervention adopted a social ecological approach by
focusing on early adolescence as a gatewaymoment and on schools
as an institutional context where preventive health interventions
for adolescents could be introduced. Early adolescence is a time
when girls are potentially receptive to health behavior change in-
puts (Lawson and Flocke, 2009; McBride et al., 2003). In-school
interventions take advantage of structured activities and opportu-
nities for mentoring, supervision and social support. The Saloni
study provides evidence for the first time that school-based pro-
grams can produce concurrent changes in more than a dozen
interrelated behaviors across different health issues (Roter et al,
2013). The study confirms that it is possible to build efficacy for
multiple behaviors (Dutton et al., 2008) in part by encouraging

Table 7
Cluster level analysis comparing average scores for 10 health behaviors at end line using two sample T Test.

Sr No Preventive health behaviors End line survey End line survey

Nutrition
1. Food Variety Score 12.6 (2e34)* 10.7 (1e22)
2. Consumption of iron rich foods 18.4 (0e48)* 15.9 (2e37)
3. Number of meals 3.7 (2e6)NS 3.6 (2e6)
4. Consumption of vitamin C rich foods 14.6 (0e47)* 10.3 (0e34)
5. Consumption of weekly IFA tablets in past 6 months 25.2 (1e30)* 4.3 (0e24)
Reproductive health
6. Genital hygiene in the past week 4.8 (0e14)* 3.0 (0e14)
7. Ideal number of children 2.1 (1e5)* 2.5 (1e6)
Hygiene
8. Handwashing with soap after defecation in the past week 8.8 (0e19)NS 8.8 (0e21)
9. Handwashing with soap before eating in the past week 7.5 (0e21)* 4.3 (0e21)
10. Handwashing with soap before cooking in the past week 4.7 (0e14)* 3.2 (0e14)

*p < 0.05, NSp > 0.05.

Fig. 3. Health competencies in young adolescent girls.
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parentechild communication and the intergenerational trans-
mission of good health (Rimal, 2003). The study demonstrates that
the Saloni intervention despite being set in an impoverished dis-
trict like Hardoi, resulted in improved dietary behaviors for the
young adolescent girls. India's malnutrition problem is multilay-
ered and occurs in a context of increased and adequate food pro-
duction (Chakravarty and Dand, 2005). However gender inequity
also contributes to undernourishment in girls and women
(Mehrotra, 2006). The Saloni program promoted important actions
for the girls' to adopt such as asking for a second helping or asking
for more quantities of food.

The Saloni program also highlighted the importance of regular
supplies of IFA and deworming tablets from the government are
essential for the program to succeed on a larger scale. Levels of IFA
consumption and deworming fell in the control group from base-
line to end line due to an interruption in government supplies.

Healthy behaviors, if they become habitual in early adolescence
are more likely to be carried forward into adulthood and mother-
hood. Within the Indian context, boosting nutritional status,
adherence to the legal age at marriage and reduction in fertility are
critical to achieving population level improvements in women's
health, but only if norms around these issues can be established
early in life.

The Saloni intervention model introduced a strategic combina-
tion of integration across health issues, building general compe-
tency for healthy behavior and the use of Sadharanikaran, an
ancient ecological Indian theory of communication and society in
order to ground the program in local belief systems and social
conventions. Prevention of maternal mortality, anemia, undernu-
trition and low birth weight babies is dependent upon the adoption
of multiple healthy behaviors by large numbers of adolescents.

Many evaluations of health behavior focus on knowledge gain,
attitude change and intention to adopt behaviors (Rao et al., 2007).
But theory-driven randomized control trials evaluating culturally
rooted intervention strategies with potential to create impact at
scale are relatively rare. Evaluations like the Saloni pilot help fill
some of these gaps. Importantly, the Saloni pilot was implemented
in government schools, with government support, in one of the
poorest districts of UP. It is scalable in that the targeted pop-
ulationdnot just the treatment sitesdalready receives, at least in
principle, a package of public sector health services. In addition,
early adolescents are already, for the most part, embedded in the
institutional structure of primary and secondary schools that pro-
vide the essential platform for the intervention. Further preventive
health research with rigorous evaluation designs is required for
early adolescents (Palmer, 2010).

Therefore, the next logical step is to expand this intervention
strategy to more schools. The Saloni intervention does not require
additional inputs of prophylactic (IFA tablets) or other health sup-
plies, as these are already part of the SSKY program. What the
Saloni strategy adds is an integrated intervention based on
compassion, self efficacy, emotional well being, peer and parental
support, packaged in the form of short, easy-to-use instructional
modules. It uses a diary to engage adolescent girls, articulate new
social and behavioral norms and reinforce the daily practice of
protective nutrition and hygiene behaviors. Sustainable, lateral
adoption of multiple health behaviors in early adolescence will sow
seeds of prevention resulting in many generations of healthy
adolescent girls, women and children in Uttar Pradesh.
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