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origins. Adolescents with unhealthy behaviors are more likely to suffer from emotional and behavioral
problems (EBPs) and nutritional issues such as iron deficiency anemia (IDA), leading to poor physical
and social status and behavioral health insufficiencies. The sustainable development goals place
a strong emphasis on adolescent health promotion, and UNESCO urges this noble aim to use an
integrated approach to interventions. Moringa-incorporated snacks reduce iron deficiency and reduce
the incidence of anemia. Comparably, mindful mandala art therapy fosters resilience and, when paired
with life skill training, can lessen EBPs, supporting mental health. When combined, these evidence-
based treatments may promote adolescent health. This paper aims to introduce the protocol related
to investigating the effect of an adolescent-focused intervention bundle (AFIB) on adolescent health
promotion by evaluating changes in hematological parameters depicting iron deficiency, resilience
score, and strength and difficulties questionnaire C (SDQ) score depicting EBPs.

Methods: Atotal of 120 adolescents living in Child Care Institutions (CCI) registered under the Juvenile
Justice Act (JJ Act) in Chennai, Tamil Nadu, India, will be enrolled in a single-blinded randomized
controlled trial. The participants are randomly assigned into intervention (n=60) and control (n=60)
groups. The AFIB involves a simultaneous Moringa Amla millet bar (30 g) supplementation (daily)
along with life skill training interventions and mindful mandala interventions (weekly).

Results: The primary outcomes are changes in hematological parameters, including hemoglobin
(HB), hematocrit (HCT), mean corpuscular volume (MCV), mean corpuscular HB (MCH),
mean corpuscular HB concentration (MCHC), and red cell distribution width (RDW); changes
in resilience score, measured by Connor Davidson resilience assessment scale (CD-RISC); and
strength and problems measured by strength and difficulty questionnaire rated by wardens of
the CCls. The secondary outcomes are changes in anthropometric measures, including height,
weight, mid upper arm circumference, and body mass index (BMI). The data will be analyzed
. usingapaired t-test, repeated measures analysis of variance, and descriptive statistics using SPSS
Keywords: : software. The significance level will be set at 0.05.
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Highlights

* Anemia and emotional and behavioral problems (EBPs) are comparatively higher among institutionalized children
than among those growing up in family care environments with consistent parental care.

* Anemia Mukth Bharath, the national anemia prevention program, has implemented various interventions to help
prevent anemia.

* The adolescent-friendly health clinics aim to provide curative services for mental health issues.
* These services’ convergent and comprehensive approach addresses anemia and emotional behavioral problems.

* The intervention group in this study is expected to maintain an optimum level of hematological parameters related
to anemia and reduced EBPs after implementing an adolescent-focused intervention bundle (AFIB).

Plain Language Summary

Reduced iron intake is a risk factor for anemia among growing adolescents, and this risk is especially doubled for
those in childcare institutions. While national policies and programs are being implemented to address these problems,
the marginalized population of those who are institutionalized is persisting. Because of this, the study protocol is
proposed and planned to provide a comprehensive approach of combined interventions and to test its effectiveness by
comparing two groups (with and without interventions). Based on the results, a more sustainable way of addressing

these issues may be recommended to be included in the national policy.

Introduction

dolescents, defined as individuals aged

from 10-19, are in various stages of de-

velopment and live in diverse contexts

with different needs. Iron deficiency ane-

mia (IDA) and emotional and behavioral

problems (EBPs) are significant health
concerns among adolescents, especially those in lower
middle-income countries. These issues are particularly
prevalent among adolescents in unstable family envi-
ronments with inadequate parental care. During ado-
lescence, the body's demand for iron increases due to
growth and pubertal changes. However, poor dietary
intake of iron can deplete iron stores, resulting in IDA
(Shafiee et al., 2015; Tarasova & Chernov, 2012). Re-
search has shown that IDA is widespread, with global
prevalence rates ranging from 5% to 90%. However,
lower middle-income countries face the extreme of this
spectrum. Interestingly, recent studies have revealed that
even boys in India have a moderately high prevalence
(between 32% and 62%) of IDA. This situation makes
the issue a significant public health concern in the coun-
try (Srivastava et al., 2022; Upadhye & Upadhye, 2017).
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Iron deficiency persists from childhood through ado-
lescence and can adversely affect cognitive ability and
behavior. Several studies have suggested a link between
iron deficiency and EBPs (Mesias et al., 2013; Chen et
al., 2013; Kim & Wessling-Resnick, 2014). However,
other research studies indicate that factors such as poor
parental support and insufficient familial communica-
tion can also contribute to these problems (Jilek et al.,
2022). Globally, the prevalence of EBPs among adoles-
cents varies between 3.8% and 52%. This prevalence
is consistent with findings from studies on adolescent
tribal children in India (Edlina et al., 2020). Despite the
profound implications of these health issues, research
on those living in children's houses is limited. However,
the available studies indicate significant variation in the
co-occurrence of IDA and EBPs in these populations
(DeLacey et al., 2020).

Addressing this health issue is complicated by several
barriers. For example, studies on iron supplementation
programs have highlighted challenges, such as inter-
personal, intrapersonal, and sociodemographic factors
affecting adherence to iron pills (Gosdin et al., 2020).
Furthermore, while iron-rich foods and fortifications
have been recommended, access to these resources can
be limited because the bioavailable iron-rich foods are
often animal-based and either expensive or minimally
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consumed due to cultural restrictions (Mantadakis,
2020; Nath Agarwal, 2020). However, certain plant-
based foods, such as moringa leaves (28 mg/%), ground
nuts (4.58 mg/%), millets (the pearl millets 5-11 mg/%
and finger millets 3-5.2 mg/%) have been identified as
excellent sources of bioavailable iron (Arya et al., 2016;
Anitha et al., 2021; Patil et al., 2023; Singh & Raghuvan-
shi, 2012). Supplementing bioavailable iron from natural
sources addresses the issue of iron deficiency and may
add value to the routine iron pill supplementation.

The second issue addressed in this study protocol is
EBPs, which commonly affect adolescent health. Certain
research evidence claims that combining mindfulness
and life skills training reduces EBPs and increases resil-
ience (Huang et al., 2020). However, meticulous plan-
ning for combining interventions and delivering them
is challenging in the context of adolescent health pro-
motion (Salam et al., 2016). World Health Organization
(WHO) report on global accelerated action for the health
of adolescents (AA-HA!) proposed that the effectiveness
of adolescent health interventions is more productive if
they are adolescent-specific and planned comprehen-
sively to include subpopulations (WHO, 2017). Despite
many studies on this topic, few are conducted rigorously
in the middle-income countries (Mohan Srivastava,
2016). An ideal delivery platform that can augment the
coverage of proven adolescent health-specific interven-
tions with a divergent approach may facilitate adolescent
health promotion. Also, it may provide an opportunity to
reach hard-to-reach and disadvantaged subpopulations
of those living in child care institutions (CCls).

Adolescent-focused intervention bundle (AFIB)

Considering the wide range of interventions available
for promoting adolescent health and identifying institu-
tionalized adolescents as more susceptible, an interven-
tion bundle will be developed to supplement Moringa
Amla millet bars, life skill training, and mindful mandala
art therapy. These interventions aim to enhance hema-
tological parameters by preserving iron stores, decreas-
ing emotional and behavioral issues, and enhancing
resilience. The primary focus is on adolescents living
in vulnerable situations, focusing on their physical and
psychological well-being. This intervention is called the
AFIB. A bundle is two or three evidence-based interven-
tions grouped to impact a single yet complex problem.
Here, the bundle aims to supply the iron needed to main-
tain optimum hematological parameters to manage ane-
mia, and combined life skill training and mindful man-
dala art therapy are supposed to help build resilience and
lower the occurrence of emotional and behavioral dis-
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orders. This intervention is adolescent-focused since the
age group chosen has a specific need for preserving the
optimum iron stores for sound mental and social health,
for their multidimensional developmental needs in rel-
evance to their EBPs and anemic status.

Study objectives

The study will determine if AFIB improves the hema-
tological parameters, including hemoglobin (HB), hema-
tocrit (HCT), mean corpuscular volume (MCV), mean
corpuscular HB (MCH), mean corpuscular HB concen-
tration (MCHC), red cell distribution width (RDW) in-
dicative of iron sufficiency. Also, we will assess whether
AFIB improves the Connor-Davidson resilience scale
(CD-RISC) score and reduces EBPs by checking the
strength and difficulties questionnaire (SDQ) score. Fi-
nally, we see if AFIB impacts adolescent health promo-
tion by checking biological growth parameters, including
weight, height, mid upper arm circumference (MUAC),
body mass index (BMI), and life skill efficacy.

Materials and Methods

Study design

It is a feasibility randomized control trial. AFIB will be
used as the intervention in this study.

Study overview

Three interventions are combined and will be delivered
simultaneously, aiming to improve adolescent health in
terms of IDA and EBPs.

Nutritional supplementation intervention

This supplementation includes a millet-based moringa
Amla iron-rich bar developed by the researcher, which
will be tested for nutritional values and adolescent sen-
sory acceptance. Each day, 30 g will be given to the par-
ticipants for 90 days (12 weeks).

Mindful mandala art therapy

This therapy refers to coloring pre-filled sheets with
colored pencils while listening to mindful music. There
will be 12 sessions of mindful art therapy lasting for 30-
45 minutes once a week for 90 days (12 weeks).

hambi, 2024. Adolescent Focused Intervention Bundle for Institutionalized Adolescents. JCCNC, 10(4), pp. 277-286..
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Life skill training intervention

This training refers to core life skills such as thinking,
emotional, and social skills with a subcategory of 10
skills. There will be 12 life skill training sessions lasting
30-45 minutes once a week for 90 days (12 weeks).

Sample size

Based on data from the highest-quality studies avail-
able on Moringa’s effect on hematological parameters
(Loa et al., 2021) iron, and vitamin C that potentially
prevent anemia more common in pregnant women. In
the manufacture of cookies that are substituted Moringa
Oleifera leaf flour substitution, 40% obtained Fe levels
22.68 ppm so that it can be developed to prevent ane-
mia. The purpose of this research is to know the effect of
giving biscuits (cookies, we calculated the sample size
for 80% power at a 95% confidence interval. Addition-
ally, data from studies available on combined interven-
tions regarding the effects of mindfulness and life skill
training on EBPs are utilized for sample size calculation
(Hosseinian & Nooripour, 2019). According to this, 98
participants would be needed to see an effect as they ob-
served after 8 weeks with Moringa snack supplementa-
tion. We will increase the sample size to the maximum
estimated because of the possibility of sample attrition
and a much smaller effect. Will be 120 participants
equally assigned to study (n=60) and control (n=60)
groups. Table 1 shows the timeline of the study process.

Study setting

Study activities will be conducted in selected CCls
registered under the juvenile justice act (JJAct) and the
directorate of social defence. The institutions located at
Kodungaiyur, Vyasarpadi, Perambur, Alandhur, Peri-
amed, Pallavaram, Park Town, Mannivakkam, and Eru-
kanchery in the State of Tamil Nadu will be included in
the study. This region was selected after a survey that
showed that there are many childcare institutions in
Tamil Nadu compared to other states of India and that
the number of children in these institutions is increasing.

Randomization

Selected childcare institutions that give residential care
for healthy adolescents aged 10-17 years, both boys and
or girls with conjunctival pallor as identified by the re-
searcher, will be screened for anemic status using point-
of-care (POC) equipment (Mission Hemoglobin) by fin-
ger prick capillary sampling. The centers with a mean
HB of 9.0+1.5 g/dL will be identified and included in
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the trial. Proportional stratified random sampling will be
used to enroll the study participants at study and con-
trol centers. Randomization will be stratified by the re-
gions of Chennai (South, North, Central, and Greater/
Expanded Chennai), and random allocation will be done
by a statistician who will be blind to center identity and
independent of the researcher.

Recruitment and enrolment

Without physiological or mental impairments and with
HB ranging from 9.0 to 12.9 g/dL who reside at a child-
care institution for more than a year and intend to stay
for the next 3 months, male or female adolescents aged
10-17 years will be automatically randomized into the
control or study group based on the enrolment site. Uti-
lizing four different centers for control and study groups
will help prevent the “spillover effect” of the interven-
tion bundle with non-intervention centers. Consent will
be obtained from the childcare institutions’ guardians or
superintendents. Adolescents who are on treatment for
health problems, girls with menstrual irregularities, on
other nutrient supplements for iron deficiency, refusing
to take supplements, on psychotherapy, and life skill
training will be excluded from the study. The researcher
will enroll the participants with assent in the regional
language (Tamil) or English, collect demographic de-
tails, assess anthropometric measurements with a stadi-
ometer, digital weighing scale, and MUAC tape, and col-
lect blood samples for complete blood count (CBC). An
undertaking will be given for collected blood samples
to be tested only in a specified hospital on the same day
for analysis. Resilience will be assessed using CD-RISC
(Connor & Davidson, 2003), and the adolescents will
rate 25 statements. The EBPs will be evaluated using
SDQ (Goodman, 1997), comprising 25 questions rated
by wardens in childcare institutions. The data will be up-
loaded later using Google Forms. Based on the previous
week’s menu, the food frequency questionnaire for iron-
rich foods will be completed for each of eight centers. A
dropout rate of 10% is expected, and new participants
will be enrolled if anyone withdraws from the study
within 2 weeks.

Description of the tools

The demographic profile of the participants includes
age, gender, stage of adolescence, type of orphanhood,
type of school, class, and place of residence, as well as
birth before admission to the CCI.

CClIs are characterized by 3 items, including their lo-
cation, financial support, and the type of gender-based
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Table 1. Timeline of assessments
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Timeline for Assessments

Enrolment

Participants Baseline/Randomization Intervention (Weeks) Follow-up
Task and Time points
1 week 0 week 4-8 8-12 12-16 After 16
Eligibility screen (HB and HCT
assessment using point of
care hemoglobinometer an- X
thropometry, height, weight,
mid-upper arm circumference
All partici- Enrolment X
pants
Informed consent X
Allocation X
Complete blood count (blood
- - X
collection and lab analysis)
Sensory evaluation and accep-
AFIB -
Study partici-  Development of nutrient bar IR B VR (720
; - . Need assessment >
pants Life skill training d
Mindful mandala Pre-test assessment —SDQ an
CD-RISC
Treatment as usual routine Pretest assessment
care —sDQ and CD-RISC D
CBC assessment X X
Demographics questionnaire X X
Control par-
ticipants sbQ X X X
CD-RISC scale X X X
Dietary recall- iron-rich food X
intake assessment
Sensitizing and assisting care-
givers on continuing life skills X

and mindful mandala

Client- Centered Nursing Care

Abbreviations: AFIB: Adolescent-focused intervention bundle; SDQ: Strength and difficulty questionnaire; CD-RISC: Connor

Davidson resilience assessment; CBC: Complete blood count.

admissions into the CCI. Anthropometric assessment
(weight, height, MUAC), BMI, height for age (HAZ),
and BMI for age (BAZ) scores will be calculated using
the WHO software Anthro Plus, version 1.0.4 (x86) (up-
dated September 17, 2014). The type of pallor will also
be determined. The digital weighing scale, stadiometer,
and inch tape will be validated and uniformly used for
all the samples.

Hematological parameters, including Hb and HCT, are
measured by a POC device (Mission® Plus Hb). This

Joseph & Chil

outcome is standardized and assessed for errors. The
functions of the portable Hb/HCT meter and the he-
matology analyzer are standardized daily based on the
manufacturers’ recommendations (Mission HB).

CD-RISC 25

The CD-RISC is a standardized questionnaire consist-
ing of 25 self-rated items (Connor & Davidson, 2003)
to measure resilience in healthy individuals, as well as
those with posttraumatic disorders, depression, and gen-
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eralized anxiety. The questionnaire measures resilience
on a 5-point Likert scale: 0=not true at all; 1=rarely true;
2=sometimes true; 3=often true; and 4=true nearly all
the time. It includes statements that describe various as-
pects of resilience. It assesses hardiness (commitment,
challenge, and control), coping, adaptability/flexibility,
meaningfulness/purpose, optimism, regulation of emo-
tion and cognition, and self-efficacy. The individual is
directed to respond to the statements based on situations
concerning the previous months, understanding that the
problem has not arisen. The resilience is assessed at the
beginning and end of a 12-week program. The research-
er offers clarification to help adolescents understand the
context of the situation/statement. The interview takes
between 10 to 15 minutes for individual participants to
complete. The total score is calculated by adding up all
25 items, ranging from 0 to 100. A higher score indicates
greater resilience, while a lower score indicates less re-
silience. In previous studies conducted in India, the mean
score on the CD-RISC 25 ranged from 60.4 to 71.4, with
a standard deviation 15.6 (Connor & Davidson, 2003).
The CD-RISC reliability was also confirmed (0.89) in a
study on Indian students (Singh & Choubisa, 2009). Ex-
perts purchased and validated the authorized Tamil ver-
sion of the tool. The reliability index of equivalence cor-
relation coefficient was r=0.82 and r= 0.87, respectively.

The scores are categorized based on this mean score
(low: 0-59; high: 60-100). Categorizing resilience lev-
els is done with the consensus of the author-Connor and
Davidson- and according to previous studies (Sidheek et
al., 2017).

Strength and difficulty questionnaire (SDQ)

SDQ was developed by Professor Robert Goodman
(Goodman, 1997). It is one of the most widely used
screening tools for children aged 2 to 18. The question-
naire consists of 25 equally distributed across five scales,
measuring emotional symptoms, conduct issues, hyper-
activity-inattention, peer problems, and prosocial be-
havior. SDQ is a reliable tool to assess young children’s
EBPs in community settings (Dahlberg et al., 2020). The
researcher evaluates the emotional and behavioral dif-
ficulties of the participants twice, once at the beginning
of the program (baseline) and then again at the end (end-
line) of a 12-week program. It will be completed by the
participant’s guardian from the childcare institution. The
questionnaire requires the guardian to indicate whether
each item is “not true=0)", “somewhat true=1", or “cer-
tainly true=2" based on the child’s behavior over the last
one to six months. For each of the 5 scales, the score can
range from 0 to 10 if all items are completed. The total
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difficulties score is created by adding the scores from all
the scales except the prosocial scale. A score of 0 is the
best result in the emotional, conduct, hyperactivity, and
peer relationship fields. The normal prosocial field score
ranges from 6 to 10; it is abnormal if the score ranges
from 0 to 4. The validity and reliability of the scale have
been proven (Mieloo et al., 2012) and will be reassessed
in our study.

Dietary profile

The dietary intake of iron is calculated based on the
frequency of consuming iron-rich food supplied by the
daily menu in the CClIs against the skipping meal data
obtained from the individual participants. It includes
skipping breakfast, snacks, lunch, and dinner. The aver-
age iron intake is calculated as a dietary variable.

Study intervention

All the study participants will receive 30 g of moringa
iron-rich millet snack bar once daily in the evening ev-
ery day for 90 days. The center’s participants and war-
dens are instructed not to consume food products like
milk that interfere with iron absorption. The researcher
prepares the Moringa millet bars fresh at the site, wraps
them in butter paper packs, and stores them in airtight
containers to be stocked for 4 days of use. The process
continues for 90 days. The study participants will be de-
wormed as per the deworming protocol. The study par-
ticipants in their respective institutions will be grouped
for group sessions on need-based life skill training once
a week, followed by mindful mandala art therapy ses-
sions for 60 minutes and continued for 12 consecutive
weeks, alongside daily nutritional supplementation with
bar. The researcher delivers 12 interactive need-based
life skill training sessions using team activities lasting
45 minutes after school hours and off days. Mindful
mandala will be delivered through a 5-minute mindful
breathing exercise followed by a 25-minute session on
coloring pre-filled mandala sheets using colored pencils
in the background mindfulness music played on a speak-
er. For the next 4 weeks, the researcher will make the
participants create mandalas using stencils. For the last
4 weeks, the study participants will be trained to doo-
dle (simple drawings that can have a specific symbolic
meaning or consist of random, abstract lines or shapes)
and, as a result, create their mandala based on the feeling
of “How I am here and now”. The total intervention pe-
riod will be 12 weeks. For the control group, the warden
and the participants in the CCls are given only the snacks
per the respective center’s menu as standard care, and
group counseling sessions are provided as standard care.
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Both the study and control groups are recommended to
follow Anemia Mukth Bharath guidelines on iron sup-
plementation of two iron—folic—acid (IFA) tablets (each
with 60 mg elemental iron and 500 mcg folic acid), once
daily for 3 months, orally after meals. The intervention
summary is shown in Table 2.

Blinding

This study employs a single-blinded design, where the
participants will be blinded to their study and control
group assignments. The CCls are located apart, and their
nature of participation in the research (study or control)
makes blinding feasible and reduces “spillover effects”
as well. Blinding will be implemented to minimize po-
tential bias or influence from the participant’s knowl-
edge of their treatment group.

Data collection and analysis

A structured questionnaire will collect sociodemo-
graphic data in Google Form by the researcher herself.
The dietary assessment uses the food frequency table for
iron-rich food consumption using the standard dietary
guidelines prescribed by the nutrition handbook of India
2021 (RDA & EAR for Indians, 2020).

Blood samples will be collected with 2-mL disposable
syringes after cleaning the sites with a commercial al-
cohol swab and sterile dry cotton. The veins of the an-
tecubital fossa will be chosen for blood collection. The
blood samples are collected in EDTA (ethylenediamine-
tetraacetic acid) tubes. The collected samples are trans-
ferred according to the protocols of the central laboratory
of SRM Medical College Hospitals and Research Center
within 2 hours after blood collection. The blood will be
analyzed in a high-quality, fully automated 5-part hema-
tology analyzer. The reports will be obtained on the same
day of analysis.

Children and wardens will complete the CD-RISC
scale and SDQ, respectively. It will be done by con-
ducting structured interviews with the researcher using
Google Forms. This procedure is done after enrolment
but before allocation to treatment and control groups.
The post-intervention evaluation will be done at the end
of the 12-week study period. Anthropometric measure-
ments will be assessed at baseline and end-line.

Statistical analysis

We will assess the normal data distribution using the
Kolmogorov-Smirnov test and ggplot. Continuous vari-
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ables will be presented as the mean, standard deviation,
and median, whereas categorical variables will be pre-
sented as percentages/proportions. Statistical analysis
will include univariate and multivariate analysis for pri-
mary and secondary outcomes assessed as a delta change
from baseline per individual and group and compared
with controls. We will use the Pearson correlation for re-
lationships between continuous variables, Pearson Chi-
square and Fisher exact test for associations between
binary variables, and independent samples t-test for as-
sociations between binary and continuous variables. We
will also utilize paired t-test as needed. All enrolled par-
ticipants will be included in the analysis, excluding those
lost to follow-up. Appropriate adjustments for multiple
comparisons will be used for all statistical tests.

Discussion

The AFIB aims to provide new data supporting the use
of'a unique snack bar supplying 57 mg of iron made from
millet, Moringa, and Amla ingredients (100 g of Moringa
Amla snack bar contains 57 mg of iron) as a supplement
intervention along with the weekly iron supplementation
program in preventing anemia. It seeks to provide iron
supplementation in a snack more appealing to adoles-
cents than routine elemental iron therapy (60 mg). The
study incorporates life skill training intervention, mind-
ful mandala art therapy, and snack bar supplements in a
comprehensive strategy at the CCls. The study design
seeks to identify a significant difference in the selected
health promotion outcomes among adolescents in their
institutional settings. This study differs from previous
ones as it utilizes a bundle approach to select evidence-
based interventions in its design. The study includes an
initial evaluation of HB levels in adolescents residing in
selected CCls in Chennai and surrounding areas such as
Chengalpattu and Madhavaram.

Conclusion

In conclusion, the study protocol for evaluating the ef-
fectiveness of an intervention bundle focused on adoles-
cents in CCls, specifically in terms of anemia, emotion-
al-behavioral problems, and improving resilience. This
research can potentially address the complex issues and
challenges that at-risk population living in CCIs encoun-
ter. Significant improvement in emotional, physical,
and mental well-being is expected upon strategic imple-
mentation of this bundle. Through a rigorous research
methodology and a comprehensive analysis of the data
collected, this study aims to offer valuable insights into
enhancing the overall quality of care and support pro-
vided to adolescents in childcare institutional settings.
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Table 2. Framework for intervention elements of AFIB
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Time

(week) Intervention 1

Intervention 2

Intervention 3

Millet-based mor-
1 inga Amla snack bar
supplementation

2to 4

Supplementation of
30 mg bar daily at post
lunch for those institu-

tions with the school

within the campus.
For others, it will be an
evening snack, ensur-
ing no milk products
are consumed.

5to8

9to 12

Goal

Rapport buildings

Outcome

Goal

Personal skills

Outcome

Follow-up

Goal

Interpersonal skills

Life skill training

Rapport building

Ice-breaking sessions for 10 minutes
Collective assessment to evaluate personal skills,
thinking skills, and interpersonal skills
Games conducted: Who am | to you vs who am
| to me

Behavioral observations made as they participate
in the games

Training on developing personal skills

Role play scenarios, strength journaling, value
journaling (week 2), mirror game (week 3), pass
the ball, Head rush (week 4). Each game ends
with an interaction session and a take-home mes-
sage aligned with tips on practicing daily

Efficiency in practicing Self-awareness, coping
with stress, and coping with emotions

Reinforcement on continuing journaling every day

Training on the development of interpersonal
skills

Role play scenarios, blindfold game (week 5),
guessing game (week 6), emotional charades
(week 7), truth and lies (week 8)

Each game ends with an interaction session and
a take-home message aligned with tips on practic-
ing daily.

Efficiency in communicating with empathy and

Mindful mandala

Mindful breath-
ing - listening to
mindful music

Becoming aware
of self and sur-

roundings Being
in the present

Colouring pre-
filled mandala
sheets with back-
ground mindful-
ness music

Reflections on
choosing color

Reflections on
central and pe-
ripheral coloring
Pre-filled sheets
are printed and

given for everyday
practice

Creating
mandalas with
mandala stencils
and coloring in
the background
of mindfulness
music

Reflections on

Outcome } . color themes and
cooperating with others
patterns
Reinforcement of skill practice daily, follow up Stenc.||§ sl oy
Follow-up : practicing at free
with wardens .
times
Goal Training on the development of thinking skills Creating self-
mandalas with
Thinking skills Role-play scenarios (weeks 9, 10, and 11), puzzle  their patterns and
g games, and riddles (week 12) coloring
Reflections on
0 Effective in problem-solving, decision making and  self-created man-
utcome ; ; o
to think creatively and critically dalas, patterns
and colors
Reinforced to
Reinforcement of skill practice daily, follow up practice creating
Follow-up :
with wardens mandala art on

paper, pots, etc.

13,14

15,16

Blood collection for
CBC test and analysis
at central lab
Reinforcement was
given to the intake of
iron-rich snacks. The
recipe is taught to the
kitchen staff.

FOHOW_.UP assessment Assessment of EBPs with SDQ and assessment of resilience
/end-line evaluation
Depending on their convenience, life skill activities, and mindful man-
dala are recommended daily or weekly. If the study is effective, the
CCO" authorities will be given recommendations on how to implement
the intervention regularly.

Study follow-up

*Chief customer officer.
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Eventually, the findings have the potential to inform
evidence-based practices, thus leading to more effec-
tive interventions and better outcomes for adolescents in
similar contexts worldwide.

The challenge and limitation of the study is that it can-
not assess the efficacy of AFIB directly due to the ab-
sence of a placebo snack or placebo for mindful mandala
art and life skill training. The study examines the effec-
tiveness of AFIB compared with standard care practices
only. Efficacy trials involving placebo have the potential
to yield compelling evidence of enhanced efficacy.

Research implications and limitations

Adolescents residing in CCls are susceptible to physi-
cal and mental health issues. Specifically, anemia, EBPs,
and poor resilience are notably prevalent at a compara-
tively higher rate. School health nurses serve as the pri-
mary personnel in identifying learning disabilities, de-
pression, and malnutrition among school children based
on the state policy and protocol. However, those residing
in CCIs require a dual focus due to inconsistent caretak-
ers and collective care giving by the wardens. The indi-
vidual attention received by those in family care settings
is compromised for those residing in childcare institu-
tions. The present comprehensive approach attempts to
address the widespread issue of anemia, often combined
with malnutrition, as well as the EBPs that are more
common among such adolescents. This approach con-
sists of evidence-based interventions, including Moringa
iron-rich snack supplementation, life skill training, and
mindful mandala, which have individually proven ef-
fective in addressing anemia, emotional, and behavioral
problems, and enhancing resilience. These interventions
are often tested individually in school settings. However,
the bundle approach tackles these issues holistically and
simultaneously within this study design. The evidence
gathered from the randomized control trial will provide
insights into the prevalence of anemia and emotional-
behavioral problems in the selected settings included in
the study. This study uses POC methods to conduct ane-
mia screening in a larger sample. The recruited sample is
then subjected to laboratory testing, specifically a CBC,
to detect IDA based on red blood cell indices. The corre-
lation between POC measures and laboratory measures
will help identify the effectiveness of employing POC
methods for screening purposes within the community.
Furthermore, the study attempts to derive a conceptual
mapping of emotional behavioral problems, life skills,
mindfulness, and resilience from the study findings.
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