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ABSTRACT  

Anemia exists at high levels and in multiple population groups in India. This paper reviews the 

evidence on the impact of behavior change communication (BCC) and social marketing 

interventions on reducing anemia and on improving compliance to iron folic acid supplements 

in LMICs. The review used the adapt, agree, and act framework based on the transtheoretical 

model for examining the causal process. The review followed a systematic search, screening, 

coding, and critical appraisal process. A PubMed search and a hand search of relevant 

websites and journals was followed by screening of 15,744 titles, abstracts, and full text based 

on the criteria outlined in a population, intervention, comparison, outcome, and study design 

(PICOS) framework. A total of 29 articles met the criteria for inclusion.  

 

The BCC messages in the included studies focused on the following: the preparation of food 

mixed with MNPs, food preparation demonstrations, and the MNP/IFAS dosing schedule. 

Different modes were used to impart BCC to the target population including 

reminder/adherence cards, radios, billboards/banners, community-based activities such as 

games and contests, attractive branding and names for supplements/communication 

programs, public broadcast system, key messages printed on t-shirts, videos, and modification 

of packaging of iron tablets, and text messaging via mobile phones. 

 

The review adopted meta-analysis and thematic synthesis approach to analyze the 

quantitative and qualitative data. The review identified that the causal process through which 

the interventions have an impact on the outcome is by making the individuals or target 

population aware or agree about the topic/issue/concern. The change in awareness level after 

intervention has been studied as knowledge outcomes. This is followed by the act mechanism 

wherein, the target population who have received the intervention adopts a particular behavior 

(improved adherence/compliance to IFA/MNP regime) (pooled effect d-1.18; 95% CI- 0.61, 

1.76). This had an impact on reducing the levels of anemia and improving hemoglobin levels 

(pooled effect d- 0.76; 95% CI: 0.38, 1.14). The themes identified from the thematic synthesis 

is as follows: availability, accessibility and adherence to supplements; knowledge, 

communication and engagement; and programmatic and implementation challenges. Overall, 

it shows that there is a positive impact of the BCC or social marketing strategies in improving 

the compliance of IFAS or MMN supplements.  
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BACKGROUND 

Anemia continues to be a major global public health issue, currently affecting more than 40% 

of children and women of reproductive age worldwide (World Health Organization [WHO], 

2023). The burden is particularly severe in low- and middle-income countries (LMICs), where 

57% of children under the age of five and 40% of women of reproductive age are anemic 

(WHO, 2023). In these settings, anemia significantly contributes to maternal and child mortality 

and is closely associated with adverse outcomes such as low birth weight, cognitive 

impairment, delayed mental and physical development, and increased vulnerability to 

infections (Balarajan et al., 2011; Stoltzfus, 2001). The causes of anemia are multifactorial, 

ranging from inadequate dietary intake of essential micronutrients (e.g., iron, folate, vitamins 

A and B12) to the presence of infectious diseases and chronic health conditions (Kassebaum 

et al., 2014). Additional contributing factors include menstrual history, gastrointestinal 

symptoms, medication use, and blood donation. Social determinants such as poverty, gender 

inequality, poor access to healthcare and education, and the broader impacts of climate 

change further compound the issue (Mclean et al., 2009; Osendarp et al., 2021). These 

interconnected factors underscore the need for integrated, multisectoral strategies to 

effectively address anemia. 

Despite the well-documented benefits of iron and folic acid (IFA) supplementation in reducing 

anemia, adherence to supplementation remains low in many high-coverage settings. For 

instance, research by Sununtnasuk et al. (2016) found that although 81% of pregnant women 

received IFA supplements, only 8% adhered to the recommended dosage. Adherence—

defined as the degree to which a patient’s behavior aligns with healthcare provider 

recommendations—is influenced by multiple barriers. These include limited awareness of the 

health benefits of IFA, concerns about side effects, issues of availability due to stockouts or 

affordability, inconsistent consumption caused by the unpleasant taste or odor of 

supplements, cultural beliefs, stigma, and logistical and psychosocial challenges (Taye et al., 

2015; Gebreamlak et al., 2017). Addressing these barriers requires targeted and context-

specific strategies such as community engagement, healthcare worker training, and 

comprehensive educational campaigns. 

 

The transtheoretical model (TTM) elucidates the theory of behavior change by delineating 

stages such as pre-contemplation, contemplation, preparation, action, and maintenance 

(Prochaska and Velicer, 1997). The "Aware, Agree, Act” framework (Figure 1), rooted in the 

transtheoretical model, delineates the causal pathway through which behavior change 

strategies operate to enhance initial behavior improvement, ultimately leading to the mitigation 

of adverse outcomes (Storey et al., 2011). Behavior Change Communication (BCC) involves 

an interactive process with communities, integrating various communication channels to 

deliver tailored messages and approaches that promote positive behavior by enhancing 

motivation at the individual and community levels, stimulate societal and community 

dialogues, foster essential attitude changes, mitigate disparities, and address demand-side 

barriers [Figure 1].  

  

There are systematic reviews to understand the effects of traditional fortification and 

supplementation programs, deworming, and antimalarial interventions to address anemia. 

However, there is a gap in the understanding of different behavior change communication 

strategies and their role in addressing anemia. Thus, the present rapid mixed-method review 

was conducted to understand the impact of BCC and social marketing in improving adherence 

to IFA and multi-micronutrient supplements and reducing anemia prevalence.  
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METHODOLOGY 

This study employed a mixed-method systematic review approach to comprehensively assess 

interventions aimed at enhancing adherence to micronutrient supplements, with a specific 

focus on those containing iron and folic acid (IFA) multi-micronutrient supplements. The 

quantitative methodology utilized a combination of quantitative and qualitative approaches to 

offer a nuanced understanding of the factors influencing adherence across diverse population 

groups. 

 

Inclusion Criteria 

The Population, Intervention, Comparison, Outcomes, and Study Design (PICOS) framework 

guided the establishment of eligibility criteria.  

 

Population encompassed various groups, including adolescent girls, adolescent boys, 

women of reproductive age, pregnant and lactating women, children (6 months-9 years), 

frontline workers/health workers, and other program-level staff.  Studies involving individuals 

older than 49 years were excluded. This age group was not part of the national anemia 

program and hence were not included in the review. The studies were restricted to low and 

middle-income countries.  

 

Interventions targeted behavior change communication, counseling, and social marketing 

strategies to enhance compliance with micronutrient supplements containing IFA. Food 

fortification interventions, excluding point-of-use micronutrient power, and interventions 



Page 4 of 32 

 

addressing non-nutritional causes of anemia were beyond the scope of this review. For impact 

evaluations, studies with a valid comparison group were chosen, excluding pre-post 

intervention studies with no control groups. For the process evaluations, the presence of the 

comparison group was not the only criterion.  

 

Outcome included improved levels of hemoglobin, reduced levels of anemia, and increased 

adherence to supplements. Intermediate outcomes included improved knowledge levels 

regarding different aspects of anemia, and increased number of antenatal care (ANC) visits. 

 

Outcome domain Sub-domain 

Consumption and 

adherence to MMP and 

iron supplement 

Availability of supplement at Health Centre, supplement received 

during ANC visits, Type of supplement consumed - as syrup or 

tablets, frequency of consumption - ever consumed or past 7 

days, number of doses 

Maternal knowledge Ever heard about supplements, identify reasons for iron 

deficiency, knowledge/ attitudes/ intentions regarding 

supplements and causes of iron deficiency anemia, identify 

clinical signs & symptoms of anemia, subjective norms, 

behavioral intention, and performance; knowledge about 

supplementation 

Improved biochemical 

levels 

Hemoglobin, hematocrit, ferritin, number of individuals with 

anemia 

Service utilization Timing of first ANC visit, total number of ANC visits during 

pregnancy 

 

Study Designs, Language, and Timeline: Eligible studies were impact evaluations with any 

evaluative component, experimental studies (RCTs, quasi-experimental studies, PSM, RDD), 

difference-in-difference studies, interrupted time series, and completed process evaluations, 

whether qualitative, quantitative, or both. Additionally, observational studies with qualitative 

components were considered. Studies published in English from 2000 to the present were 

reviewed. 

 

Exclusion criteria comprised impact evaluations lacking implementation outcomes of interest 

and a valid comparison group. Descriptive studies without measurement or implementation 

outcomes were also excluded.  

 

Intervention domains 

Education counseling using any predefined education model (example PRECEDE 

education model), video-based education, text messaging via mobile phones, counselling 

sessions, training sessions 

Social marketing strategies – improved packaging of iron tablets, create an attractive name, 

image, organization of games and contests in the community 

Distribution of supplements combined with behavior change counselling approaches 
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Search Methods: A search strategy based on PICOS was developed and executed on the 

PubMed database in April and May 2023. Articles published between January 2000 and April 

2023 were examined. Additional hand searches were conducted in the archives of relevant 

journals from 2017 to 2023, including Lancet Global Health, WHO Bulletin, BMJ Global Health, 

American Journal of Clinical Nutrition, Advances in Nutrition, BMC Public Health, Journal of 

Nutrition, PLOS One, Maternal and Child Nutrition, Public Health Nutrition, and Health Policy 

and Planning. Websites such as WHO, BMGF, Open Grey, Google Scholar, IFPRI, Nutrition 

International, Micronutrient Forum, and UNICEF were also explored. Table S1 lists the 

detailed search strategy used for the review. 

 

Screening of Studies: The Eppi Reviewer software facilitated the screening, data extraction, 

and critical appraisal processes. The articles were screened based on title and abstract, 

followed by full-text screening for those meeting the criteria. The screening was guided by a 

screening tool [Table S2]. Two independent reviewers screened each article, with any 

discrepancies reconciled. If there were any disagreements, then they were reviewed and 

resolved by the third-party reviewer. The PRISMA diagram [Figure 2] illustrates the number of 

articles at each screening stage. 

 

Data Extraction: The data was extracted from the studies based on PICOS by two 

independent reviewers. The data extraction was guided by a data extraction tool. The tool was 

designed and pilot tested to extract the following information: study design, geography, study 

characteristics, intervention details, and outcome characteristics, including stakeholder 

quotes. Table S3 details the data coding tool being used for the review.  

 

Critical Appraisal: Quality assessment tools specific to process evaluations and 

effectiveness studies were employed (Ref-Keenan and White) to assess the confidence in the 

study findings. Two reviewers independently assessed each study's quality, followed by 

reconciliation of any differences. Process evaluations were assessed for appropriateness of 

methodology, recruitment and sampling strategy, ethical considerations, rigor of data analysis, 

relevancy of recommendations, and availability of information on intervention. Effectiveness 

studies were evaluated for intervention description, baseline balance, study design, validation 

and definition of outcomes, and blinding of participants. The tools follow the ‘weakest link 

principle’ whereby if a study scores low in any one of the items on the checklist, the overall 

study confidence for that study is marked as low. Overall, studies were rated as high, medium, 

or low quality [Table S4 & S5].  

 

Data Analysis  

Quantitative Studies: The primary unit of analysis for the quantitative data within the studies 

of interest is the individual. Multiple papers or reports based on the same study or data were 

treated as a single case for purposes of this review, which fits with our proposed approach to 

mixed methods analysis, described below, in which the unit of analysis was the case, not the 

paper. The study was only considered a separate case if the research sample did not include 

participants in any other coded study. A meta-analysis was conducted using the standardized 

mean difference for continuous variables. Effect size calculations were performed using the 

Campbell online effect size calculator (Wilson, no date). We used the random effects model 

to conduct meta-analysis and any subgroup analysis. The heterogeneity between effect sizes 

studies was assessed by reporting the I2. Forest plots were generated for a visual 

representation of pooled effect size. A total of 12 impact evaluations were included in the 
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review. These effect sizes were derived from a total of 11 studies. Two studies used the same 

sample for the analysis and hence only one was considered for extracting effect sizes.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 2: PRISMA Flowchart 

 

 

 

 

Records included in review            
N=29 

Process eval (n=10), RCT (n=12), NRCT (n=7) 

Excluded during full text screening 

N=77 

Records identified through PubMed search 

and hand search of relevant websites and 

journals 
N=16,679 

Records after removal of duplicates 
N=15,744 

Excluded during title and abstract 

screening 
N=15,638 

Records after title and abstract screening 
N=106 
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Qualitative studies: We used thematic synthesis to analyze the data. All process and Impact 

evaluations that were included in the studies were manually coded by two independent 

reviewers. The authors conducted line-by-line coding of each study and identified concepts 

about the impact of behavior change communication interventions on adherence to 

supplements.  Two authors reviewed the included papers and discussed and revised the 

preliminary synthesis until all the authors agreed that an extensive depth of data was included 

in the analysis. All the discrepancies were resolved through discussion and the involvement 

of a third reviewer. The Participants/stakeholders' quotations and texts under the results/ 

findings or discussions sections from the included studies were extracted, and the 

patterns/concepts across the studies were observed. The identified concepts were then 

grouped into codes and sub-codes and once the codes were finalized, the cluster of selective 

codes was further sorted into potential themes and subthemes based on review and 

discussions.   

 

RESULTS 

In this mixed-methods review, we included a total of 29 studies [Table S6]. Of these 12 were 

impact evaluations (Hoddinott, Khani, Kone, Kurzawa, Senanayake, Sharifirad, Sharma, 

Singh, Thaver, Kamau, Kamau, Madestria); process evaluations (n=10) (Kanal, Khan, Martin, 

Martin b, Omotayo, Phuc, Roche, Shet, Srivastava, Garcia), observational designs (n=7) 

(Ford, Gunnala, Lutsey, Lyoba, Shah, Ugwu, Gross). Descriptions of PICOS and critical 

appraisals for the included studies are provided in Table 1, 2, 3 & S7. 

 

Geographical Distribution and Settings: 

The 30 studies were distributed across different regions: South Asia (n=15), Sub-Saharan 

Africa (n=6), East Asia and Pacific (n=4), Middle East and North Africa (n=4), and South 

America (n=1). The countries where the highest number of studies have been conducted 

include Kenya (n=4), India (n=3), and Nepal (n=3). More than half of the studies were 

conducted in rural settings (n=17), while the rest were carried out in both rural and urban areas 

(n=9) [Table 1]. 

 

Population, Interventions, Outcomes, and Study Designs (PICOS): 

The majority of the studies focused on pregnant women (n=16), with other target groups 

including adolescents (n=7), children under five years (n=4), women of reproductive age (n=7), 

and frontline workers (n=4). Approximately 10 studies included multiple population groups 

[Table 1]. 

 

The most studied interventions were Behavior Change Communication (BCC) (n=24) and Iron 

and Folic Acid (IFA) supplementation (n=23). In terms of behavior change communication, the 

program broadly focused on capacity building of the frontline workers, which includes nurses, 

community health volunteers, lay health workers, and community nutrition workers. It enabled 

them to deliver effective counseling measures and health education activities in the 

community. They were also provided with reading materials such as counseling guides and 

booklets. Skill-building training programs were also organized for District Health staff in 

forecasting, procuring, and supplying IFA supplements in the community. Further, the Health 

workers organized numerous preventive & promotive programs through the utilization of 

monthly mother meetings, ANC clinics, and home visits, and generated awareness on the 

prevention of anemia and the importance of IFA supplement consumption and adherence, 

focusing on the target beneficiaries. MNP brochures and reminder cards were distributed to 
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the target group. Also, Social marketing strategies and community mobilization approaches 

were adopted, wherein mini-Olympics, games, and contests were organized in the community. 

Innovative activities were developed, such as creating an attractive name, image and 

packaging for the supplement. In one of the studies, a facilitator's house was marked with a 

blue flag to indicate to the beneficiaries the location from where they could collect the IFA 

supplement and communication materials, T-shirts were distributed to the facilitators to 

identify them as resource persons. IEC materials such as leaflets, flipcharts, posters, 

newsletters, and streamers were opted for dissemination of messages, even loudspeakers 

cars, and billboards were utilized. Advertising media such as TV, radio, Print, and other 

information advertorials were also been taken advantage of. Furthermore, mHealth was 

implemented to aware pregnant women on MCH service utilization and dietary habits. 

Regarding, IFA supplement intervention, the programs were centered on the distribution of 

IFA supplements free of cost and the behavior change communication strategies as discussed 

above. The details of the PICOS are shared in Table 1.  

 

Critical Appraisal of Included Studies: 

For process evaluations (n=10), most were rated as low quality (n=7) due to omissions of 

information on researchers' positions, assumptions, and biases. Among the 12 effectiveness 

studies, ratings were either low (n=6) or medium (n=6), with many studies ranked low due to 

attrition (Table 2-3). 
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Table 1: Description of the Population, Intervention, Comparator, Outcome and study design (PICOs) of the included studies (n=30)  

Author 
(Year) 

 
Populatio
n 

 
Intervention 

 
Comparator 

 
Outcome 

 
Study design 

 
Location 

Ford (2020)  
U5CH, 
WRA 

Distribution of MNP at facilities, counselling of 
caregivers on preparation of food mixed with MNP, 
food preparation demonstration, MNP dosing 
schedule and education on IYCF practices. 
 

NA 

MNP sachet coverage, 
MNP consumption, 
Prevalence of anemia, 
Prevalence of Iron 
deficiency anemia 

Population 
based cross 
sectional 
surveys 

Uganda 

Garcia 
(2005)  

WRA, PW 

Organization of Social marketing Program which 
includes community activities such as games, Mini 
Olympics , Ms. Femina contest and School activities 
to generate awareness among adolescent girls. 
Utilisation of advertising media and IEC materials. 
 

NA 

Awareness of Iron and 
folic acid supplement , 
Doctors and 
consumers perception 
and feedback on the 
supplements. 

Non-
experimental 
impact 
evaluation 

Philippines 

Gross 
(2006)  

U5CH, 
Adol girls, 
WRA 

Distribution of MNP accompanied by a 
communication programme.  

NA 

Acceptability of the 
supplements and 
compliance.Knowledge  
Of micronutrients. 

Formative 
research 

Peru 
 

Gunnala 
(2017)  

U5CH 

Distribution of MNP brochure and reminder card for 
each MNP distribution. Media such as radios, 
billboards/banners were utilized for education 
purpose. MNP and IYCF counselling were delivered. 

NA 

MNP acceptability and 
pricing attitude, 
Perceived barriers and 
facilitators to MNP 
intake 

Cross 
sectional 
household 
survey 

Nepal 

Hoddinott 
(2018)  

U5CH, 
WRA 

 
Cash transfer services and behavior change 
activities were conducted. 
 

Multiple 
arms-Cash 
transfer 
alone, food 
distribution, 
cash transfer 
and food 
distribution 
and no 
treatment 

Knowledge and 
awareness regarding 
consumption of 
micronutrient 
supplement, child 
consumption of 
micronutrient 
supplement and other 
iron supplements. 

Experimental 
Impact 
Evaluation 
(RCT) 

Banglades
h 

Kamau 
(2019)  

PW 

 
Training of Community Health Volunteers on IFAS 
programmes, IFAS health education and distribution 
of supplements. 

Refresher 
training on 
IFAS to 

Knowledge and 
attitude towards IFAS, 
proportion of women 

 
A pre test post 
test quasi 

Kenya 
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Author 
(Year) 

 
Populatio
n 

 
Intervention 

 
Comparator 

 
Outcome 

 
Study design 

 
Location 

 health care 
workers 

counselled on various 
IFAS aspects. 

experimental 
design 

Kamau 
(2020) 

PW 

 
Training of Health care providers and distribution of 
IFAS supplements along with counselling sessions. 
 

Only 
distribution of 
IFA 
supplements 
at ANC 
clinics 

Compliance with IFA 
supplement  

 
Pre test- post 
test quasi 
experimental 
study 

Kenya 

Kanal 
(2005)  

Adol, WRA 

Social marketing , community mobilization 
approaches, school based activities for awareness 
generation and peer educator training were 
conducted followed by establishment of WIFAS 
committee in schools.            
 

NA 

Knowledge about 
anemia and IFA 
supplements. 
IFA consumption and 
compliance. 

Process 
evaluation  

Cambodia 

Khan 
(2005)  

WRA, PW 

Distribution of IFA supplement, Social mobilization 
activities, Training to Commune health workers, 
medical doctors and members of the district steering 
committee. 

NA 

Knowledge, attitude, 
and practices about 
anemia. 
Perception on IFA 
supplements after 
consumption. 
Reported buying and 
using IFA 
supplements. 

Process 
evaluation  

Vietnam 

Khani 
(2021)  

PW 
Training program (6 sessions) on anemia in 
pregnancy , involvement of Spouses. Distribution of 
educational CDs and booklets. 

Received 
routine 
training from 
health care 
providers and 
educational 
booklet  

Knowledge, attitude, 
perceived behavioral 
control and nutritional 
performance 

 
 
Quasi 
experimental 
design 

Iran 

Koné 
(2023)  

PW 

 
Organization of three days workshop for training 
purpose. Distribution of supplements. 
 

No training 
and 
supplements 
delivery 

Prevalence of anemia, 
IFA compliance, ANC 
coverage, changes in 
Hb level. 

Experimental 
Impact 
Evaluation 
(RCT)  

Cote 
d’Ivore 
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Author 
(Year) 

 
Populatio
n 

 
Intervention 

 
Comparator 

 
Outcome 

 
Study design 

 
Location 

Kurzawa 
(2021)  

PW, FLW 

 
Training of frontline workers on IFA supplementation 
and BCC strategies, IPC , counselling methods. 
Supply chain management training for District 
Supervisory level staff, ongoing supportive 
supervision. 
 

Consumption 
of IFA 
supplement, 
provision of 
IFA 
supplement 
and assumed 
month of 
pregnancy to 
initiate IFA 
supplement 

IFA supplement 
consumption, provision 
of IFA supplements, 
ANC visits in last 
pregnancy, IFA 
compliance 

Quasi-
experimental 
impact 
evaluation 
 

Banglades
h 

Lutsey 
(2008)  

PW 

 
Training, distribution of IFA supplements and 
nutritional counselling. 
 

NA 

Difference in Hb 
concentration  
IFA consumption and 
compliance 

 
Cross 
sectional 
interviews 

Philippines 

Lyoba 
(2020)  

PW 
Interviews were conducted with the target population 
to assess factors associated with IFAS adherence 
among pregnant women. 

NA 

Adherence to IFAS, 
Knowledge of anemia, 
Knowledge of IFA 
supplementation 
Perception of the 
quality of services 

Cross 
sectional  
design 

Tanzania 

Madestria 
(2021)  

Adol girls 
Educational media was developed and delivered 
which includes video and Modification of iron Tablet 
Packaging. 

Only video 
Knowledge and 
attitude towards iron 
tablet consumption 

 
Quasi 
experimental 
pre test post 
test control 
design. 

Indonesia 

Martin 
(2017)  

PW, 
lactating, 
FLW 

Behavior change communication strategies involved 
development of semi-structured interview guides 
which included broadly on ANC services and 
perception of micronutrient supplements.  

NA 

Barriers to IFA 
consumption and its 
adherence. 
Knowledge of FLWs on 
IFA supplements 
Provision of IFA 
supplements at health 
facilities 

Process 
evaluation  

Kenya 
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Author 
(Year) 

 
Populatio
n 

 
Intervention 

 
Comparator 

 
Outcome 

 
Study design 

 
Location 

Martin 
(2017)  

PW 
Home visits, distribution of calcium and IFA 
supplements, counselling and provision of regimen 
calendars.                                                                                                                               

NA 

Role of adherence 
partner on improving 
IFA adherence. 
Acceptance of 
participants to try an 
adherence partner. 

 

Process 
evaluation  

Ethiopia 

Omotayo 
(2018)  

PW 
Training , counselling and continuous mobilization to 
attend ANC clinic. Distribution of IFA supplements 
and BCC materials. 

NA 

Availability of 
supplements and 
counselling aids at 
facility level. 
Provision of IFA 
supplements to PW 
during ANC visits. 
IFA compliance 

Process 
evaluation  

Kenya 

Phuc 
(2009)  

WRA, PW 

Training of trainers sessions for nurses and VHWs. 
Free monthly supply of iron tablets and albendazole 
tablet, provision of IEC materials, reminder calendars 
to participants, improved packaging, incentives. 

NA 
IFA compliance 
Anemia and hookworm 
prevalence 

Process 
evaluation  

Vietnam 

Roche 
(2018)  

Adol girls 
Increasing awareness on WIFAS, supply of IFA 
supplements, supportive supervision and providing 
resources through joint advocacy meetings.  

NA 

Anemia prevalence 
IFA supply chain 
management 
Knowledge and skills 
of manpower involved. 
Effects of multisectoral 
involvement in the 
programme 

Process 
evaluation  

Indonesia 

Senanayak
e (2010)  

PW 
Education session that focused on IFA 
supplementation and  improving bioavailability. 

Control group 
received 
routine ANC 
care. 

Mean Hb, serum 
ferritin level 
Number of anemic and 
low serum ferritin 

 
Quasi 
experimental 
design 

Srilanka 

Shah 
(2016)  

Adol girls 
Awareness sessions , distribution of IEC 
materials.Peer educators training and incentives. 

NA 
Prevalence of anemia 
IFA compliance 

 
(Cross 
sectional 
study)  

India 
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Author 
(Year) 

 
Populatio
n 

 
Intervention 

 
Comparator 

 
Outcome 

 
Study design 

 
Location 

Sharifirad 
(2011)  

Adol girls 
Organization of 4 training sessions based on 
PRECEDE model and pamphlets, booklets were 
provided.  

No training 

Knowledge, attitude 
and practice on iron 
deficiency anemia. 
Hemoglobin level, 
Hematocrit level, 
serum ferritin level 

 
Quasi 
experimental 
design 

Iran 

Sharma 
(2016)  

PW, 
lactating 

An evidence based maternal health promotion was 
designed. A participatory activities and health 
promotion activities were conducted. 

NA 

IFA consumption 
during pregnancy. 
Utilization of ANC 
services 
Health seeking 
behaviour 

Quasi-
experimental 
impact 
evaluation 

Nepal 

Shet (2017)  FLW 

Training of Lay health workers on anemia, nutrition, 
IFA supplementation and distribution of IFA 
supplements. Observational assessment, counselling 
and education sessions were conducted.  

NA 

Perception on anemia 
control interventions 
Barriers and facilitators 
to IFA supplementation 

Process 
evaluation  

India 

Singh 
(2020)  

PW 
Capacity building of Female Community Health 
Volunteers (FCHV), text messaging via mobile phone 
on MCH service utilization and dietary intake. 

Regular ANC 
services 

Difference in Hb level 
before and after 
intervention in both 
groups. 
Knowledge regarding 
anemia and other 
health issues. 

Experimental 
Impact 
Evaluation 
(RCT) 

Nepal 

Srivastava 
(2015)  

PW 

Social mobilization activities were carried out for 
demand generation of IFA tablets ,orientation 
meeting of registered medical practitioners (RMPs), 
sensitization meeting for opinion leaders, etc. 
organization of  School based awareness activities. 

NA 

Knowledge attitude 
towards IFA 
supplement. 
Prevalence of anemia 
Difference in mean Hb 
level before and after 
intervention. 

Process 
evaluation  

India 

Thaver 
(2020)  

Adol girls, 
WRA, PW 

Training of LHWs ,distribution of  MMN Supplements, 
deworming, health and nutrition education-individual 
counselling and monthly follow up visits. 

Nutrition 
education 

Change in mean Hb 
level 1st/2nd/3rd visit 

 
Quasi 
experimental 
study 

Pakistan 
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Author 
(Year) 

 
Populatio
n 

 
Intervention 

 
Comparator 

 
Outcome 

 
Study design 

 
Location 

Ugwu 
(2014)  

PW NA NA 

IFA compliance 
Reported Side effects 
of IFA supplements 
Knowledge regarding 
IFA supplementation 
Factors that facilitate 
compliance to IFA 
supplementation 

 
Cross 
sectional 
survey 

Nigeria 

 

PW- Pregnant women; FLW- Frontline workers; WRA- Women of Reproductive age; U5CH- Under 5 children; Adol-Adolescent; IFA- Iron and 

folic acid; BCC- Behaviour Change Communication; Hb- Hemoglobin 

 

 

 



Page 1 of 32 

 

Table 2: Critical appraisal of the effectiveness studies included in the review 

Author 

Name 

1* 2* 3* 4* 5* 6* 7* 8* Overall* 

Hoddinott 

(2018) 

High Mediu

m 

High High Medium High Medium Mediu

m 

Medium 

Kamau 

(2019) 

High High High High Medium High Medium Mediu

m 

Medium 

Kamau 

(2020) 

High High High High Medium High Medium Mediu

m 

Medium 

Khani (2021) Medium Low Low High Medium Low Low Mediu

m 

Low 

Koné (2023) Medium Mediu

m 

Mediu

m 

High Medium High Medium Mediu

m 

Medium 

Kurzawa 

(2021) 

High Mediu

m 

High Mediu

m 

Medium High Medium Mediu

m, 

Medium 

Madestria 

(2021) 

Medium Low Mediu

m 

High Medium Low Low Mediu

m 

Low 

Senanayake 

(2010) 

High High High High Medium Low Low Mediu

m 

Low 

Sharifirad 

(2011) 

High Low High High Medium Low Low Mediu

m 

Low 

Sharma 

(2016) 

High High High Low High High Low Mediu

m 

Low 

Singh (2020) High Mediu

m 

High High Medium High High Mediu

m 

Medium 

Thaver 

(2020) 

High High High High Medium Low Low Mediu

m 

Low 

*1. Intervention-Is the intervention clearly named and described, including all relevant components   2. 

Baseline balance  3. Evaluation: Are the evaluation questions clearly stated? 4. Study design- Use 

the study design coding 5. Outcomes-Are the outcomes clearly defined? Where appropriate do they use 

an existing, validated measurement tool? 6. Sample size (power calculation)-Do the authors report a 

power calculation as the basis for sample size? 7. Attrition- Reported for endline and longest follow up. 

Calculate overall attrition and differential attrition It is often necessary to calculate from table of results. 

If sample size varies by outcome calculate for highest attrition. 8. Blinding Overall (including questions 

for all studies)-The overall score uses the weakest link in the chain principle i.e., is the lowest score on 

any item 
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Table 3: Critical appraisal of the process evaluations included in the review 

Author 

Name 

Q1* Q2* Q3* Q4* Q5* Q6* Q7* Q8* Q9* Q10* Q11* Overall

* 

Kanal 

(2005) 

Mediu

m 

No No No No No No Low Medi

um 

Low Medi

um 

Low 

Khan 

(2005) 

Mediu

m 

Medi

um 

Medi

um 

Medi

um 

No Medi

um 

No Medi

um 

Medi

um 

Medi

um 

Medi

um 

Low 

Martin 

(2017) 

Mediu

m 

Medi

um 

Medi

um 

Medi

um 

No Medi

um 

Medi

um 

Medi

um 

High Medi

um 

Medi

um 

Low 

Martin 

(2017) 

Mediu

m 

High High Medi

um 

No Medi

um 

Medi

um 

High High High Medi

um 

Low 

Omotay

o (2018) 

High High High High No High Medi

um 

High High High High Low 

Phuc 

(2009) 

Mediu

m 

High High Medi

um 

Medi

um 

Medi

um 

Medi

um 

Medi

um 

Medi

um 

Medi

um 

High Mediu

m 

Roche 

(2018) 

High High High Medi

um 

Medi

um 

Medi

um 

Medi

um 

Medi

um 

Medi

um 

Medi

um 

Medi

um 

Mediu

m 

Shet 

(2017) 

High High High High Medi

um 

High High High High High High Mediu

m 

Srivast

ava 

(2015) 

High Medi

um 

No No No No No Medi

um 

High Medi

um 

High Low 

Garcia              

*1. Are the evaluation questions clearly stated? 2. Is the evaluation design described? 3. Is the Is the qualitatively 

methodology appropriate to address the evaluation questions?  4. Is the recruitment or sampling strategy described? 

5. Are the researcher's own position, assumptions and possible biases outlined?  6. Is the recruitment or sampling 

strategy appropriate to address the evaluation questions? 7. Have ethical considerations been sufficiently considered?  

8. Is the data analysis approach adequately described? 9. Is the data analysis sufficiently rigorous?   10. Are the 

implications or recommendations clearly based on the evidence from the study?  11. Is the intervention clearly named 

and described, including all relevant components? 12. Overall (including questions for all studies- The overall score 

uses the weakest link in the chain principle i.e., is the lowest score on any item 

 Meta-analysis 

The effect sizes were extracted from a total of 11 impact evaluations (Hoddinott, Thaver, 

Singh, Sharma, Sharifirad, Senanyake, Madestria, Khani, Kurzawa, Kone, Kamau). These 

evaluations have studied the impact of different interventions including the use of cash transfer 

services or behavior change communication on the consumption of supplements; individual 

counseling regarding MMN supplementation, deworming, health and nutrition education; text 

messaging via mobile phone to educate about maternal and child health service utilization 

and dietary intake/improving bioavailability, antenatal care (ANC), skilled birth attendance 

(SBA) and institutional delivery. Different outcome domains that were studied across these 

studies include maternal knowledge, antenatal care service utilization, consumption of 

supplements, and improved biochemical levels.  Forest plots were generated for the above-

listed outcome domains.  
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Figure 3 illustrates the forest plot for adherence to micronutrient supplements (IFA/MMN), 

involving six impact evaluation studies (Hoddinott et al 2018, Kamau et al, 2020, Khani et al, 

2021, Kone et al, 2023, Kurzawa et al, 2021, Sharma et al 2016). Five studies reported a 

positive impact of the BCC/social marketing strategy on supplement consumption or 

compliance. The interventions studied in the studies include behavior change communication, 

distribution of IFA supplements with counseling or training, use of interpersonal 

communication, use of health promotional materials like educational booklets and CDs, and 

capacity building of health care workers. The adherence was studied as consumption of 

supplements such as tablets, and syrups at different frequencies (ever consumed, consumed 

in the past 7 days, more than 3 doses of the supplement). Adherence was also defined as the 

consumption of all doses of the supplement and the consumption of 70% of the supplement. 

Overall, there was a significant positive impact of the intervention strategy on this outcome 

(I2=97.9%; p value=0.000). 

 

The forest plot for hemoglobin levels or the prevalence of anemia, studied by four experimental 

studies (Senanayake et al 2010, Sharifirad et al 2011, Singh et al 2020, Thaver et al 2020). 

The studies used the PRECEDE education model, text messaging via mobile phone, and 

education as intervention strategies. PRECEDE education model is a planning model for 

health promotion that systematically guides the health promotion process through 

administrative and policy, education and organizational, behavioral and environmental, 

epidemiological, and social levels of diagnosis of a health concern. These counseling or 

education sessions were coupled with training and capacity building of health workers, 

especially females, free distribution of supplements, and weekly/fortnightly home visits for 

assessing the supplement consumption.  The hemoglobin levels and prevalence of anemia 

were studied as biochemical levels of hemoglobin. All four studies reported a positive impact 

of BCC/social marketing strategies on improving hemoglobin levels or reducing anemia 

prevalence (I2=90.9%; p value= 0.000). 
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Figure 3: Forest plot depicting the impact of behavior change communication 

interventions on various outcomes 
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Qualitative synthesis 

A total of three major descriptive themes were identified with the thematic synthesis, which 

was conducted for the present review. These three major themes had twenty-two sub-themes 

based on the perception of the target population and various other stakeholders on the 

effectiveness of intervention strategies on anemia reduction and adherence to IFA 

supplements. These three major themes are as follows: 1. Availability, acceptability, and 

adherence; 2. Knowledge, communication, and engagement; 3. Programmatic 

implementation and challenges [Table 4]. The excerpts from the studies are detailed in the 

synthesis table S8.  

 

Availability, Accessibility, and Adherence 

Six sub-themes were identified that contributed to the availability, accessibility, and adherence 

to iron and folic acid (IFA) supplementation. High adherence to IFA not only improved 

hemoglobin levels, thereby reducing anemia, but was also associated with more frequent 

prenatal visits, improved awareness of health programs, and perceived positive health 

benefits of IFA supplementation. Education and social class played a significant role in 

enhancing adherence. Furthermore, the availability of supplements and the involvement of 

adherence partners were found to be directly associated with improved compliance. 

Adherence to Supplements 

Factors contributing to adherence among women included the “desire to get well,” storing pills 

in a visible location, taking them first thing in the morning, and reminders from husbands or 

female family members. 

 

“I cannot forget. That is the first thing grandmother would ask me. If I have forgotten she will 

tell me to go and take them.” — 22-year-old primigravida (Martin, 2016) 

 

 

“I had been cautioned that my haemoglobin level was very low. It was a must that I should 

take it… It was not easy for me to forget; every morning, I had to take it.” — 28-year-old post-

partum woman, four children (Martin, 2016) 

 

The most commonly cited reasons for non-consumption included forgetfulness, 

gastrointestinal side effects, unpleasant taste, inconvenience, non-affordability of iron 

supplements, and the perception of having an adequate diet that did not require additional 

supplementation (Lutsey, 2007; Ugwu, 2014; Martin, 2016). Women with tertiary-level 

education and higher social class demonstrated better knowledge of iron supplementation 

during pregnancy and were more likely to comply compared to those with limited knowledge 

(Ugwu, 2014). 

Key motivators for IFA consumption included fear of anemia-related risks to the mother and 

child, perceived positive effects of IFA on maternal and child health, regular follow-up, 

consistent availability of supplements, and the involvement of family members in counseling 

(Srivastava, 2015). Compliance with IFA supplementation was reported to be higher among 

girls compared to boys. 

Weekly IFA supplementation under the supervision of trained peer educators was associated 

with improved compliance and reduced anemia (Shah, 2016). Teachers sought support from 

health staff to counsel girls who refused Weekly Iron and Folic Acid Supplementation (WIFAS); 

however, non-adherence was largely attributed to school absenteeism. The involvement of 
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parents through school committees in the WIFAS programme improved both coverage and 

adherence to IFA consumption (Roche, 2018). 

 

Table 4: Qualitative thematic analysis – domains and sub-domains 

 

Codes Description Sub-codes 

Availability, 

accessibility and 

adherence 

 

The six sub themes contributed towards 

availability, accessibility and adherence to 

supplement. 

High adherence to IFA supplements not only 

contributed to improvement in hemoglobin 

level leading to anemia reduction but it also 

led to more frequent prenatal visits, better 

knowledge of the health programs and 

perceived positive health benefits towards 

IFA supplements. Education and social class 

played a vital role in improving adherence. 

Also, availability of supplements, adoption of 

adherence partner were found to be directly 

interlinked with adherence to IFA 

supplements. 

Adherence to supplements 

Adoption of adherence partner 

Supplement consumption 

Availability of equipment to 

measure Hb 

Availability of supplements 

Inadequate access to food 

Knowledge, 

communication 

and engagement 

Various communication program campaigns, 

such as the utilization of print media, 

sensitization of key community leaders, 

radio/TV talk on anemia by leading 

practitioners, and other social marketing 

campaigns, contributed towards an increase 

in knowledge on anemia among the target 

population, leading to the acceptability of 

supplements. The total of seven descriptive 

themes contributed towards Knowledge, 

communication, and engagement. 

Advocacy 

Behaviour change and 

acceptability of supplements 

Communication channels 

Adoption and reception of 

communication material 

Increase in knowledge 

Knowledge of TBAs and 

CHWs on IFA supplements 

Knowledge of anaemia 

Programmatic 

and 

implementation 

challenges 

Various Programmatic and implementation 

challenges were identified in the study, which 

acted as a barrier to the anemia control 

programme. From the employer's 

perspective, lack of employer support and 

recognition, high work burden, salary and job 

security concerns, precarious relationship 

with the target population had an indirect 

negative impact on the anemia control 

programme. Similarly, other factors such as 

weak supply chain monitoring and 

management systems and inadequate 

mechanisms for intersectoral collaboration 

were also identified as an initial obstacle for 

the progress of the programme. 

Lack of employer support and 

recognition 

High work burden 

Relationship with mother 

Salary and job security 

concerns 

Strengthening supply chain 

management and monitoring 

systems to mobilize resources 

Teachers turn over in schools 

Delay in seeking timely ANC 

Intersectoral collaboration 
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Adoption of adherence partner: Adherence partner was identified to be an acceptable, low-

cost social and behavior change strategy to increase adherence to IFA supplements as these 

strategies were accepted by the majority of the participants, and most of them were willing to 

try an adherence partner. Several women asked multiple people to support them, including 

husbands, children, and male and female relatives. The support was received from the family 

after they saw the improvement in health parameters, thereby leading to an increase in support 

over time. 

 

“I will ask my husband because this is our common concern; my health problem will affect him. 

This baby belongs to both of us; I think he will remind me for the sake of the baby in the womb 

– 26-year-old primigravida, Ethiopia” (Martin 2016) 

 

“Many helped me, many encouraged me…I was happy that many were on my side. They were 

also happy to encourage me to continue – 21-year-old primigravida, Kenya” (Martin 2016) 

 

“Initially, I took it independently without others' help. I remembered to take them myself. My 

family encouraged me after they saw my health improve. – 27-year-old multigravida, Ethiopia” 

(Martin 2016) 

 

“If my family were far, I could have forgotten to take the tablets. It helped that they were always 

by my side. They gave me a lot of support to take the tablets. – 27-year-old multigravida, 

Kenya” (Martin 2016) 

 

“I told both my children to remind me to take the evening pills. I can remember the other. [The 

evening is] difficult because I could forget as we sit together and talk during the night. – 38-

year-old multigravida, Ethiopia” (Martin 2016). 

 

Some women only shared the information regarding iron supplements with their husbands 

and appreciated the support they received from them. 

 

“I told my husband about the importance of the pills; how they are useful to my health and to 

my fetus…he reminds me to take them…My in-laws don’t know anything about the pills I am 

taking. – 28-year-old multigravida, Ethiopia” (Martin 2016) 

 

“I liked having my husband help me. I could have forgotten had he not been helping me. – 22-

year-old multigravida, Ethiopia” (Martin 2016) 

 

“I want my husband to continue…He reminds me if I have forgotten, brings them to me, gives 

me heart, and when he sees I have given up, gives me morale to continue…You know if 

someone loves and cares, he will help remind you about something concerning your life. – 26-

year-old multigravida, Kenya” (Martin 2016).  

 

However, several participants declined to select an adherence partner, and the reasons 

expressed by the women were ‘not having anyone to ask for help’, ‘do not need any help’, 

‘Involvement of others might discourage them from consuming supplements’. 
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‘It is just me… My husband never bothers with these tablets. He just knows that I take 

medicine. Who will come to ask that you are taking which tablets? It’s just me. – 25-year-old 

multigravida, Kenya.’ (Martin 2016) 

 

“I am already adapted to pill taking. I don’t want support. Previously, during the first two weeks, 

my husband was reminding me…but he has already forgotten and has not said anything to 

me. – 20-year-old multigravida, Ethiopia” (Martin 2016) 

 

I would not recommend that others have someone remind them because people say different 

things about it… I personally do not share anything with anyone about the pill I am taking. – 

28-year-old multigravida, Ethiopia (Martin 2016) 

 

Availability of equipment to measure Hb: Medical equipment is one of the most important 

components of a health system, and it’s a tool that is used to prevent, diagnose, monitor, and 

treat diseases. Shortage of medical equipment acts as a barrier for the health system to deliver 

quality services, where nurses at health centers and dispensaries were unable to measure 

hemoglobin due to a lack of laboratory facilities and equipment (Martin 2016). 

      

“We can give them information regularly. But what about tablets? Who gives all that? We 

explain them about food and nutrition benefits... If there is anemia child what we do? We don’t 

have the facility to take care them... Blood test is also a big problem. How can we check a 

child of having anemia?’ (FGD #2, LHW 8)” (Shet 2017)          

 

Availability of supplements: Less than half of the women reported receiving IFA supplements. 

Some women reported not receiving any pills to take home; a few had never heard of taking 

pills at home during pregnancy. Most women who received IFA during pregnancy lacked 

knowledge of the importance, and reported minimal information from the health care worker. 

Nurses at the dispensaries reported that due to low stocks of IFA or any iron supplements, 

they are allowed to provide supplements only to women with ‘alarmingly low haemoglobin, like 

9 [g/dL]’ or to prescribe supplements to purchase elsewhere. Health workers also had 

concerns that the IFA supplement supplies will be over once the research trial activities are 

over.     

 

“Now maybe you don’t have enough iron, we don’t just give to everybody…if you give 

everybody and you have a tin, a small one, most likely it will be finished, and maybe someone 

will come with signs of anaemia and there is nothing you can do.- Health centre nurse “  (Martin 

2016). 

 

‘We can say about diet. We can tell children to take something that is available at home. But 

about the tablet, we can provide it only if you can provide it to us. Otherwise [we cannot 

continue]... And about testing, you have to conduct a blood test. Otherwise no.’ (FGD#3, LHW 

1) (Shet 2016)       

 

Inadequate access to food: Lack of a balanced diet or inadequate access to food was found 

to be a primary concern among pregnant women. Several women talked about the challenges 

pregnant women face in accessing enough food and eating a diverse diet.  
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“I’ve been feeling weak… I feel that I have very little blood… If you had money, you could 

buy food to boost blood formation. But money is hard to come by. - 32-year-old pregnant 

woman, five children” (Martin 2016).  

 

Supplement consumption: The participants viewed iron supplements as medicines that cure 

anemia, and as such, do not need to be taken unless one is sick. School teachers as nutrition 

counselors were also effective in influencing the girls to take the supplements (Garcia 2005).  

 

Knowledge, Communication, and Engagement 

Various communication program campaigns, such as the utilization of print media, 

sensitization of key community leaders, radio/television talk on anemia by leading 

practitioners, and other social marketing campaigns, contributed towards an increase in 

knowledge on anemia among the target population, leading to the acceptability of 

supplements. The total of seven descriptive themes contributed towards Knowledge, 

communication, and engagement. 

 

Knowledge on anemia: Women reported a range of knowledge on anemia, and the terms used 

for anemia were ‘lack of blood’ and ‘low blood’. They had heard of anemia or ‘low blood’ but 

were not aware of its causative factors; more than one-third were able to describe its causes 

and treatment, and few had never heard of it before. Women experiencing fatigue and low 

blood pressure did not associate it with the need for health care and did not report it to the 

nurses. The community-based awareness interventions were effective in increasing 

knowledge about anemia and the importance of IFA consumption in preventing anemia 

(Ugwu, 2014; Srivastava 2015).   

 

“Feeling fatigue all the time is not sickness…maybe it is a sickness but I don’t think it is serious 

thing… Feeling fatigue, I never told the doctor about that. - 31-year-old post-partum woman, 

four children" (Martin 2016). 

 

Knowledge of TBAs and CHWs on IFA supplements: TBAs and CHWs had limited knowledge 

and training on supplements, and several had never seen IFA supplements. Women did not 

mention CHWs or TBAs influencing adherence, but several TBAs and CHWs reported 

encouraging or reminding women to take supplements (Martin 2016). More than half of the 

participants received verbal instructions to take one pill per day, even when healthy, and a few 

also received written instructions (Lutsey 2007). But the capacity building initiatives of health 

providers resulted in better identification of target groups, better follow-up, and improved 

information sharing increased the levels of supplement consumption (Srivastava 2015). 

 

Increase in knowledge: The Communication Programme campaign and the social marketing 

interventions were effective in increasing the knowledge of the participants, as more than half 

of the participants could name specific foods with high micronutrient content. Also, the 

percentage of facilitators who responded correctly to questions about folic acid and zinc 

increased significantly after training initiatives (Gross, 2006; Kanal, 2005). The social 

marketing campaign also improved the buying practices of the participants, and all the 

participants who bought the supplements reported using them regularly and expressed the 

benefits of consuming them as they felt stronger, less tired, and their sleep cycle had improved 

(Khan 2005).  
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Communication channels: Awareness of anemia and IFA consumption through print media, 

meeting and workshop with media personnels at different levels, radio / TV talk on Anemia by 

leading gynecologists, post card campaign with orientation meeting of Registered Medical 

Practitioners (RMPs), sensitization meeting for opinion leaders, sensitization of chemists and 

druggists, edutainment shows fairs and other public gatherings, school system for 

dissemination of take home messages for households, sensitization of the medical 

representatives helped increase knowledge on anemia and provision and consumption of  IFA 

supplements (Srivastava 2015). 

 

Behaviour change and acceptability of supplements: After the communication programme 

campaign consumption of supplements increased among women and adolescent girls, 

increased acceptability of the supplements, felt need for the iron supplementation, and 

intended to purchase supplements (Gross, 2006; Kanal, 2005). 

 

Programmatic and implementation challenges 

Various Programmatic and implementation challenges were identified in the study, which 

acted as a barrier to the anemia control programme. From the employer's perspective, lack of 

employer support and recognition, high work burden, salary and job security concerns, 

precarious relationship with the target population had an indirect negative impact on the 

anemia control programme. Similarly, other factors such as weak supply chain monitoring and 

management systems and inadequate mechanisms for intersectoral collaboration were also 

identified as an initial obstacle for the progress of the programme. 

 

Lack of employer support and recognition: At the local level, village councils (Gram 

Panchayats) and their leaders played a significant role in health system and infrastructure 

strengthening. There was a lack of support and understanding at their levels as per the health 

workers.  

 

‘We are asking them from the past four years to close the drainage pit, but we didn’t get any 

help from them’ (FGD #3, LHW 1) ‘They will put the signature, but they will not help us’ (FGD 

#1, LHW 3) (Shet 2017) 

 

“Sometimes I cry, for my legs hurt from walking that distance... Sometimes bus, auto, and 

bicycle also increase my body pain... I applied for a transfer many times, but no one listens or 

reads my request letters’ (FGD #2, LHW 8)” (Shet 2017) 

 

High work burden: Along with the health-related activities, the health workers were also 

engaged in a variety of educational (e.g., teaching pre-school) and administrative (e.g., 

maintaining voter records) duties in their village. The additional burden of extensive 

documentation and attending regular meetings adds to their responsibility.   

                                 

“We have come here to do it, and now we will do it, however much the difficulty’. ‘We will do 

whatever needs to be done... we have come to that level’ (FGD #1, LHW 6)” (Shet 2017).  

 

Relationship with mother: The lack of good interpersonal relationships with the mothers of 

anemic children resulted in poor engagement of mothers and disinterest in counseling 

sessions and educational activities.   
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“They [the mothers] ask us to make it fast. They keep checking the time every hour. They 

have to work with their cows and calves, etc.’ ‘... they do not want to learn. They don’t have 

much patience for these things.’ (FGD #2, LHWs 3 & 8)” (Shet 2017).  

 

"We can’t tell too many things to them. We tell them slightly little more if we feel like they listen. 

If they show negligence or lethargy, we don’t bother too much about them. We tell what needs 

to be told and return. Some show interest, others may have less interest slightly because of 

their busy work or visiting some place or in a hurry. It is possible that they can’t give attention’ 

(FGD #3, LHW 10) (Shet 2017).      

 

Salary and job security concerns: According to health workers, the remuneration and 

recognition for the work were inadequate for the high work burden by their employer (state 

and national government), resulting in considerable dissatisfaction and demotivation towards 

work. Also, there were job security concerns for the health workers owing to the privatization 

of the services.  

 

“We are working more and getting less salary... we are not satisfied. If we get at least Rs. 

10,000 [about twice what they currently earn], we would be happy.’ ‘Our salaries are low. We 

don't get salaries proportionate to our work’ (FGD#2, LHW 3)” (Shet 2017). 

  

They have decided to privatize the whole sector. Privatization means they give ADC 

responsibilities to a private institution. They planned to give the whole authority to the Coca-

Cola company. There is a big difference when responsibility is shifted to a private institution 

from the government. We may not get salary promptly. They may give us more work stress to 

us. We may attend without missing a day. We may not get casual leaves properly. We may 

face many problems. They... may expel any worker whenever they want.’ (FGD #2, LHW 8)” 

(Shet 2017). 

 

Strengthening supply chain management and monitoring system to mobilize resources: The 

process of data sharing is essential across departments to ensure timely commodity 

procurement by the district health offices.  

 

“At the very beginning it was very difficult even to get a database of students to estimate the 

IFA stock for West Java… Now our head (provincial health office) is able to contact by phone 

her good friend at the provincial education office to get the data.” Key informant interview, 

provincial health officer (May, 2018) (Roche 2018). 

 

Teachers turn over in school: The turnover of staff and transfer of teachers to other regions is 

also being highlighted as one of the programmatic challenges for the delivery of 

supplementary and counseling sessions among adolescent girls (Roche 2018). 

 

Delay in seeking timely ANC: The clinic fees and recommended number of ANC visits also 

act as a barrier to adhering to the supplement consumption.  

 

"Attending clinic on a monthly basis is tiring if you are going to start that early. If you start 

late and attend for three or four months, it is much better. 28-year-old pregnant woman, 

three children" (Martin 2016) 
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Intersectoral collaboration: It was reported that the smooth functioning of the WIFAS activities 

and accountability for programme implementation across sectors require harmonization, 

monitoring and reporting across systems.  

 

“Previously before the training of trainers, we hardly knew each other, although we were all  

working under the district government. We very rarely had coordination meetings with other 

sectors, but after the training of trainers, we have been getting along very well ….” Key 

informant interview, district religious affairs officer (May, 2018) (Roche 2018). 

 

“The district education office’s mission is to educate children and young people… therefore 

we commit to working together and continue the [WIFAS] programme… if the children  are not 

healthy, they will not be educated.” Key informant interview, district education officer (June, 

2018) (Roche 2018). 

 

Integration of quantitative and qualitative findings 

The qualitative and quantitative findings from the review prove the conceptual framework 

(Figure 1) based on the transtheoretical model.  The review shows that the causal process 

through which the interventions have an impact on the outcome is by making the individuals 

or target population aware or agree about the topic/issue/concern. The change in awareness 

level after intervention has been studied as knowledge outcomes. This is followed by the act 

mechanism wherein, the target population who have received the intervention adopts a 

particular behavior. This has been studied as adherence or compliance or consumption of 

supplements as the primary outcome for the review.  

 

DISCUSSION 

The present mixed-method rapid review reviews evidence on the impact of behavior change 

communication (BCC) and social marketing interventions on reducing anemia and on 

improving compliance with iron-folic acid supplements in LMICs. The review used the adapt, 

agree, and act framework based on the transtheoretical model for examining the causal 

process. A total of 30 studies were included in the review for quantitative and qualitative 

synthesis. The studies included in the present review have used education counseling, training 

education, and text messaging as strategies for behavior change communication. The 

different strategies of behavior change communication include messages related to 

knowledge gaps, beliefs, and attitudes related to anemia and IFA, consumption of 

supplements and their benefits, and communicating barriers resulting in low adherence to 

supplements. But still, there is a huge research gap addressing the adherence to supplements 

through behavior change communication. The studies included in the review used varied 

messages, modes, and channels for imparting behavior change communication across the 

targeted stakeholders. The broad domains identified from thematic synthesis include 

availability, accessibility, and adherence to supplements; knowledge, communication, and 

engagement; and programmatic and implementation challenges.  The meta-analysis showed 

that the BCC strategies have an impact on reducing the prevalence of anemia by improving 

levels of hemoglobin and increasing adherence to supplement consumption.   

 

A total of 6 studies were included with observational study designs. The interventions studied 

included awareness sessions, administration of weekly IFA supplementation, and provision of 

IEC material. The awareness sessions involved messaging, provision of IEC material, mass 

media (radio jingles, brochures, stickers, posters), and partnerships with women's groups and 
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others to disseminate messages about MNPs to generate demand for MNPs. All the studies 

adopted different definitions to define the compliance or adherence of IFAS. The definitions 

include the following indicators: consumption of supplements for 4 months (more or less) 

during pregnancy (Ugwu), number of antenatal care visits, and receipt of total supplementation 

(Lutsey and Lyoba). The other outcomes studied include knowledge of anemia regarding its 

causes, symptoms, consequences, and prevention methods of anemia (Lyoba); knowledge of 

Iron-Folic Acid Supplementation including physical appearance (color), time to start using 

IFAS, the recommended number of tablets, benefits of IFAS, and negative effects to mothers 

and children when the adequate tablets were not consumed. These cross-sectional studies 

have seen that there is an association between these interventions and a reduction in anemia 

severity among adolescent girls and boys (Shah), lower levels of hemoglobin (Ford), and 

higher compliance among pregnant women who have good knowledge of iron 

supplementation (Ugwu). There was a high correlation between the receipt of pills and the 

consumption of pills. However, the reduced compliance was explained by forgetfulness, 

unavailability of pills, and inconvenience of consumption (Lutsey). The factors associated with 

adherence to IFAS - the knowledge of anemia, knowledge of IFAS, time a woman attended 

an ANC visit, number of IFAS tablets provided, number of meals, number of children, and 

distance to the health facility (Lyoba).  

 

The evidence on the utilization and compliance with iron supplementation is very scanty. The 

low levels of adherence or compliance to supplements (IFA/MMN) had an impact on 

productivity levels, immunity, and cognitive and physical development. Studies from Sub-

Saharan Africa have shown that supplementation of more than 90 days determines adherence 

during pregnancy.  The low levels of adherence were reported despite free-of-charge prenatal 

iron supplementation in Ethiopia. In low and middle-income countries like Bangladesh and 

Nepal, there is a need of trained health care workers to impart counselling regarding change 

in dietary practices, provision of free supplements, and community engagement. Anemia has 

been a public health priority, and national programs on anemia are based on the intersectoral 

strategies. The Anemia Mukt Bharat program of India employs a 6X6x6 strategy, which 

includes social and behavior change communication as one of the core components.  

Similarly, the Peruvian Health Ministry’s anti-anemia program focuses on counselling families 

to adopt dietary behaviors, and Bangladesh’s national strategy on anemia control focuses on 

behavior change through a counseling mechanism regarding the importance of taking iron 

and folic acid supplements.  

 

Different approaches of social and behavioral change communication (SBCC), including 

interpersonal communication, media, and social/community mobilization, are being used for 

behavior change among families and individuals. Though these approaches vary in the 

content, scale and coverage and length, and intensity, evidence shows that these strategies 

are effective in increasing knowledge and improving behaviors. Systematic review by 

Lamstein et al shows that the SBCC approaches were effective in improving the consumption 

of animal source foods, fruits and vegetables, and increased consumption of nutrient 

supplements among young children.  Education-based strategies were found to be most 

effective for improving prenatal supplement consumption. These strategies include individual 

counselling through different channels and mode of communication. These include midwives 

at ANC, pharmacists at the health center, or community health workers at home), through 

education sessions, pictorial handbooks, leaflets, and videos. social marketing approaches 
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also when combined with behavior change communication, also enhance the knowledge 

regarding anemia and IFA supplementation.  

 

CONCLUSION 

In conclusion, this mixed-method rapid review highlights the significant impact of behavior 

change communication (BCC) and social marketing interventions on reducing anemia and 

improving compliance with iron-folic acid (IFA) supplements in low- and middle-income 

countries (LMICs). Despite varied strategies and definitions across the included studies, the 

evidence consistently demonstrates that BCC interventions—ranging from educational 

counseling and training to mass media and community engagement—effectively enhance 

knowledge, attitudes, and behaviors related to anemia and IFA supplementation. The findings 

underscore the importance of addressing the multifaceted barriers to adherence, such as 

forgetfulness, unavailability of pills, and inconvenience, through comprehensive and tailored 

communication strategies. The review also identifies critical research gaps and calls for more 

rigorous studies to refine and expand effective BCC interventions. 
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