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Abstract
In order to inform large scale supplementation programme design, we review and summarize

the barriers and enablers for improved coverage and utilization of iron and folic acid (IFA)

supplements by pregnant women in 7 countries in Africa and Asia. Mixed methods were used

to analyse IFA supplementation programmes in Afghanistan, Bangladesh, Indonesia, Ethiopia,

Kenya, Nigeria, and Senegal based on formative research conducted in 2012–2013. Qualitative

data from focus‐group discussions and interviews with women and service providers were

used for content analysis to elicit common themes on barriers and enablers at internal, exter-

nal, and relational levels. Anaemia symptoms in pregnancy are well known among women and

health care providers in all countries, yet many women do not feel personally at risk. Broad

awareness and increased coverage of facility‐based antenatal care (ANC) make it an efficient

delivery channel for IFA; however, first trimester access to IFA is hindered by beliefs about

when to first attend ANC and preferences for disclosing pregnancy status. Variable access

and poor quality ANC services, including insufficient IFA supplies and inadequate counselling

to encourage consumption, are barriers to both coverage and adherence. Community‐based

delivery of IFA and referral to ANC provides earlier and more frequent access and opportunities

for follow‐up. Improving ANC access and quality is needed to facilitate IFA supplementation dur-

ing pregnancy. Community‐based delivery and counselling can address problems of timely and

continuous access to supplements. Renewed investment in training for service providers and

effective behaviour change designs are urgently needed to achieve the desired impact.
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1 | INTRODUCTION

Adequate nutrition during pregnancy is important for improving mater-

nal and child outcomes. Universal iron and folic acid (IFA) supplemen-

tation for anaemia prevention among pregnant women is one of the

top‐ranked interventions recommended to improve maternal survival

(Campbell, Graham, & Lancet Maternal Survival Series Steering Group,

2006). Recent evidence suggests that it may also be associated with

improved neonatal and child survival (Nisar, Dibley, Mebrahtu,
- - - - - - - - - - - - - - - - - - - - - - - - - - -
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Paudyal, & Devkota, 2015). In 2012, the World Health Organization

(WHO) updated its guidelines for IFA supplementation in pregnant

women, continuing to recommend daily oral IFA supplementation

(with a dose of 30–60 mg elemental iron and 400 μg folic acid)

throughout pregnancy to reduce the risk of low birthweight, maternal

anaemia, and iron deficiency (WHO, 2012a, 2015).

Although the efficacy of daily IFA supplementation has been

demonstrated, particularly for reducing anaemia (Haider et al., 2013;

Pena‐Rosas, De‐Regil, Garcia‐Casal, & Dowswell, 2015), national IFA
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Key messages

• The symptoms of anaemia during pregnancy are well

known, but many women do not feel personally at risk.

• ANC is the primary delivery channel for prenatal IFA

supplements in most countries, but accessibility and

delayed first visit remain critical barriers to increased

coverage and adherence.

• Health workers require training on prenatal

supplementation guidelines and counselling skills to

manage side effects and monitor adherence.

• Governments should consider community‐based

delivery to improve frequency of contacts and

personalized support for women throughout pregnancy.

• Investment in strategic communication is needed to

convince women, their families, health workers, and

policy makers of the importance and benefits of

supplementation for all pregnant women.
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supplementation programmes in many countries have had difficulty in

achieving the high levels of coverage and adherence necessary to

effectively reduce anaemia (Sanghvi, Harvey, & Wainwright, 2010;

Yip, 1996). In most countries, antenatal care (ANC) services act as

the key entry point for delivery of IFA supplements to pregnant

women; women who attend ANC are more likely to use IFA supple-

ments, and the number of tablets consumed increases with the number

of ANC visits (Klemm et al., 2011; Sununtnasuk, D'Agostino, & Fiedler,

2015). Yet the often poor quality of ANC and lack of attention to nutri-

tion, including inadequate counselling and supplement supply, make it

difficult for women to consume the recommended number of IFA tab-

lets during pregnancy (Alam et al., 2015; Galloway et al., 2002; Lacerte,

Pradipasen, Temcharoen, Imamee, & Vorapongsathorn, 2011; Lutsey,

Dawe, Villate, Valencia, & Lopez, 2008; Stoltzfus, 2011). Consumption

of the recommended dose is also often hampered by personal and

social barriers, including management of side effects, low priority given

to IFA and anaemia, forgetfulness, and conflicting advice where IFA

supplement use during pregnancy is not a social norm (Galloway &

McGuire, 1994).

With an interest in revitalizing existing IFA programmes, the

Micronutrient Initiative (MI) conducted formative research in seven

countries in the Africa and Asia regions with high burdens of maternal

anaemia and low birthweight to better understand the context‐specific

barriers and enablers to improving IFA supplementation coverage and

adherence. This paper synthesizes the findings and extracts implica-

tions for large‐scale supplementation programmes.
2 | PARTICIPANTS AND METHODS

Formative research was conducted with mixed qualitative and quanti-

tativemethods in selected districts or areas of Afghanistan, Bangladesh,

Ethiopia, Indonesia, Kenya, Nigeria, and Senegal between 2012 and

2013 to better understand IFA supplementation knowledge, attitudes,

and practices among pregnant women, health care providers, and social

influencers, identifying the barriers and enablers associated with cover-

age and adherence. Local research teams were recruited to carry out

the fieldwork in each country and developed and pretested their own

adapted versions of the study tools, with technical guidance and quality

assurance provided by MI on overall study objectives, study design,

sampling, questionnaire development, and reporting of key indicators

and themes. Minimum standards for study implementation were

assured across contexts, including qualifications of researchers, training

duration and content, pretesting of questionnaires, and approval of

local adaptations to study protocols.

The studies used a variety of qualitative methods, including focus‐

group discussions and key informant or in‐depth interviews, see

Table 1 for a description of the methods and respondents in each

country. The study instruments were developed in coordination with

regional technical advisors and local government, academic and non‐

governmental organization partners. In most cases, the formative

research studies were designed to address data gaps and deepen the

understanding of programme implementation issues in the specific

context. Focus group discussions were held with pregnant women or

mothers who already had one child. In some countries, focus‐group
discussions were also held with husbands and mothers or mothers‐

in‐law who were considered key influencers in household decision‐

making processes. In‐depth interviews were conducted with women,

key influencers, and health care providers, including community health

workers. Purposive sampling was used to represent the diversity of

target beneficiaries and health providers.

Ethical approval was sought by each local partner agency. Informed

consent (verbal or written) was obtained from all participants as per rec-

ommendation and acceptable standards of each local review board. Vol-

untary participation and confidentiality were ensured in each of the

studies. No remuneration was given. Management of and access to data

files followed guidelines from local ethics review boards in each case.
2.1 | Data analysis

Key features of each country's IFA programme were summarized

using the WHO/Centers for Disease Control (CDC) logic model for

micronutrient interventions in public health (WHO/CDC, 2011).Where

necessary, additional document review (e.g., national policy) and con-

sultation with country representatives helped to fill information gaps.

The review and synthesis of the formative research results were

guided by a socioecological framework blended with an adapted

version of the Theory of Triadic influence (Flay, Snyder, & Petraitis,

2009) to identify internal, external, and relational barriers and enablers

that impact pregnant women and health providers with regard to target

behaviours associated with improved IFA coverage and adherence in

the programme impact pathway (see Figure 1). Increasing coverage

(defined as receiving any amount of IFA during pregnancy) and adher-

ence (defined as regularly consuming IFA throughout pregnancy as rec-

ommended by provider) were considered as two essential outcomes

that would contribute to optimal IFA supplementation. Analysis of bar-

riers and enablers to increased coverage focused on the target behav-

iour of accessing any IFA during pregnancy either through attending



TABLE 1 Overview of formative research studies by region and data collection method

Country and year Location of study Methods and respondents

Afghanistan, 2013 (Sharifi, Mohmand,
Bahram, & Omar, 2013)

3 districts (Kishm, Bagram, and Surkhroad
districts of Badakhshan, Parwan, and
Nangarhar provinces)

FGD: PW (n = 9 groups), husbands (n = 3 groups), mothers‐in‐law
(n = 3 groups), fathers‐in‐law (n = 3 groups)

IDI: health managers (n = 9), health workers (3 doctors,
3 midwives, 3 female nurses, 3 community health supervisors),
CHWs (n = 12), PW (n = 18), husbands (n = 6),
mother‐in‐law (n = 6), father‐in‐law (n = 6), member of
Shura Sehi (n = 6)

Bangladesh, 2012 (RTM International,
2012a, 2012b)

4 subdistricts (Kalaroa & Shyamnagar
Upazila, Satkhira district; Raipura &
Shibpur Upazila, Narsingdi district)

FGD: PW and PPW (n = 12 groups), key influential persons
(n = 4 groups)

IDI: PW and PPW (n = 20), key influential persons (n = 12),
health service providers (n = 28), health supervisors (n = 8),
local leaders (n = 12)

Indonesia, 2012 (Sartika, 2012) Lebak and Purwakarta districts FGD: PW or PPW (n = 6 groups), influential persons
(n = 6 groups)

IDI: PW or PPW (n = 24), key influencers (n = 24), village
health workers—midwives or nurses (n = 6), facility health
workers (n = 12), TBA (n = 8), cadres or CHWs (n = 8),
community leaders (n = 12), district and provincial
level (n = 18)

Ethiopia, 2012 (EHNRI &
MI Ethiopia, 2012)

8 woredas in Tigray, Amhara, Oromiya
and SNNP Regions

FGD: PW attending ANC (n = 16 groups), PW not attending
ANC (n = 16 groups), influential community members
(n = 8 groups)

IDI: health coordinator or supervisors (n = 16), HEWs (n = 16);
MCH clinic nurses (n = 8), VCHPs (n = 16)

Kenya, 2013 (Center for Behavior
Change Communication &
Micronutrient Initiative, 2013)

2 districts in Eastern Region FGD: mothers (3 groups per district), fathers and grandmothers
(1 group per district), CHWs (1 group per district)

IDI: health workers at selected health facilities (4 per district),
national health staff

Nigeria, 2013 (Adegoke &
Sambo, 2013)

5 northern states (Jigawa, Katsina,
Yobe, Zamfara, and Benue State)

FGD: PPW (gave birth to a child in past year),
PW attending ANC, PW not attending ANC, MNCH
coordinators, health care providers, influential community
members and opinion leaders (n = 23)

HFS: health workers (n = 139 from 93 facilities); health
managers (n = 29 LGA and 4 managers)

Senegal, 2013 (Faye & Niang, 2013) 2 regions (Dakar, Fatick) FGD: PW and WRA (n = 35 groups)
IDI: PW (n = 83); WRA or mothers‐in‐law (n = 39); husbands

(n = 27); community volunteers (n = 52); health care providers
(n = 56 from 36 health facilities); managers (n = 8)

Note. ANC = antenatal care; CHW = community health worker; FGD = focus group discussion; HEW = health extension worker; HFS = health facility survey;
HWS = health worker survey; IDI = in‐depth interview; LGA = local government area; MCH = maternal child health; MNCH = maternal, newborn and child
health; PPW = post‐partum women; PW = pregnant women; TBA = traditional birth attendant; WRA = women of reproductive age.
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ANC services or through community‐based delivery. Target behaviours

considered for barriers and enablers to increased adherence included

(a) timely access to IFA supplements (starting in first trimester); (b) con-

tinued access to IFA supplements throughout pregnancy, requiring reg-

ular refills of IFA supplements either through repeat ANC visits or other

sources; and (c) daily consumption of IFA supplements.
3 | RESULTS

3.1 | Overview of country IFA supplementation
programme characteristics

The key features of each country's IFA supplementation programme

based on the document review are summarized in Table 2, including

the most recent national estimates of ANC and IFA supplementation

coverage. Although ANC coverage for at least one visit was very high

(>90%) in Indonesia, Kenya, and Senegal, it was quite low (≤55%) in

Afghanistan, Bangladesh, and Ethiopia. Over half of pregnant women

received any IFA supplementation in Indonesia, Kenya, Nigeria, and

Senegal, but much fewer reported receiving more than 90 tablets, a

prerequisite for adhering to the recommended consumption.

National policies for IFA supplementation are in place for all

countries, with most recommending a daily dose of 60 mg elemental

iron and 400 μg folic acid for at least 90 days during pregnancy. In

Afghanistan, Bangladesh, and Ethiopia, IFA supplementation is

recommended to continue into the post‐partum period. Most

countries procure IFA supplements at the national level and distribute

them to regional and district levels. Issues with sufficient quantities

being forecast and distributed result in periodic stock‐outs at primary

health facilities. Although the enteric coated combined IFA tablet

(WHO, 2012a) was recently introduced in Kenya and Nigeria, the type

of supplement procured by other countries varies. Facility‐based ANC

was the primary delivery platform for IFA supplementation in all the

countries included in this study. Afghanistan, Bangladesh, and

Indonesia also have established community‐based delivery systems

(WHO, 2012b); pilot projects in Ethiopia and Senegal have tested

delivery through community health workers.

Outside of routine supervision within the health system, evidence

of quality control systems for IFA supplementation was not found. In

Kenya and Senegal, the Service Provision Assessment surveys have

provided useful data on availability and quality of ANC services, includ-

ing IFA supplementation (Agence Nationale de la Statistique et de la

Démographie (ANSD) [Sénégal] & ICF International, 2012b; National

Coordinating Agency for Population and Development (NCAPD)

[Kenya], Ministry of Medical Services (MOMS) [Kenya], Ministry of

Public Health and Sanitation (MOPHS) [Kenya], Kenya National

Bureau of Statistics (KNBS) [Kenya], & ICF Macro, 2011). Monitoring

and evaluation of IFA supplementation programmes are done through

national health management information systems and periodic

demographic and health surveys. However, emphasis tends to be

placed on tracking coverage of ANC (not type and quality of services

provided) and IFA supplementation (not adherence).

Behaviour change interventions for IFA supplementation during

pregnancy were minimal in most countries. ANC cards and MCH
booklets provide written information about IFA supplementation,

although the effectiveness of this communication method was

questioned by service providers in our study. In most countries, CHWs

are tasked with social mobilization and behaviour change communica-

tion message delivery for pregnant women to encourage ANC atten-

dance and IFA supplement use.
3.2 | Barriers and enablers to coverage

3.2.1 | Women's knowledge about anaemia and taking IFA
during pregnancy

Awareness of the signs and symptoms of anaemia during pregnancy

was very high among women in every country. Yet knowledge of the

causes of anaemia and ways to prevent it were more variable, as was

an individual woman's self‐risk perception, without symptoms.

Anaemia was often attributed to a poor diet and hard work. Consistent

with this dietary aetiology of anaemia, both women and health care

providers believed that eating a more nutritious diet would help to pre-

vent and treat anaemia during pregnancy. When asked specifically

about the purpose of supplementation, women believed that IFA sup-

plements prevent anaemia (Afghanistan, Kenya, Nigeria, and Senegal),

improve normal growth and delivery of the baby (Afghanistan and

Senegal), help them stay healthy (Indonesia, Kenya, and Senegal),

and reduce dizziness and fatigue (Afghanistan, Indonesia, and Kenya).

3.2.2 | Women's perceived barriers or enablers to
receiving IFA through ANC

Women were asked about their beliefs, attitudes, and practices with

regard to ANC, the primary delivery platform for IFA supplementation

in these countries. Although attending ANC at least once during preg-

nancy was very common, various reasons were given for not attending

ANC frequently or only late in pregnancy. Some women interviewed in

Ethiopia, Kenya, and Senegal perceived ANC as primarily for curative

purposes (dealing with pain, complications, or illness) and did not feel

the need to go if they were having a healthy pregnancy. Kenyan

women also spoke of fears of attending ANC, such as fear of hospitals,

HIV testing, or pregnancy confirmation. Low perceived value and need

for ANC visits during pregnancy was an important internal barrier

among women in Bangladesh.

The most commonly reported external barrier to IFA supplementa-

tion coverage through ANC was accessibility, both geographic accessi-

bility of health facilities providing ANC services and economic factors

such as the cost of ANC consultations and IFA supplements. The high

cost of ANC consultations was a major barrier for women in Senegal,

despite the low cost of IFA tablets relative to the higher cost of other

ANC services. Frequent unavailability of the health extension worker

demotivated women in Ethiopia to attend ANC. In Bangladesh, lack

of supplies at government health facilities and absence of the doctor

to prescribe the tablets were cited as barriers. In contrast, women in

Afghanistan perceived government health facilities as accessible over-

all and cited various advantages to ANC provided there, including the

availability of female doctors and midwives, free consultation services

and medicines, and attendance by their peers. However, long waiting

times and the cultural necessity of being accompanied by a family

member for ANC consultations were barriers in this context.
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In terms of relational barriers and enablers to attending ANC,

there was general agreement that historical social barriers to ANC

attendance were no longer an issue. Yet women were still highly influ-

enced by family members. In Afghanistan, Nigeria, and Senegal, the

decision to attend ANC was made by other family members, usually

the husband and/or mother‐in‐law, not women themselves. In Bangla-

desh and Nigeria, some older adult women discouraged younger

women from attending and using medicines during pregnancy. Kenyan

women described their husbands as being generally supportive but a

minority felt that these men did not value ANC or discouraged them

from early ANC attendance. Perceived low quality of ANC service

delivery and poor treatment by health care providers were also impor-

tant relational barriers. In Bangladesh, women did not receive ade-

quate counselling or understand the messages given by health

workers. In Ethiopia, women saw ANC as synonymous with injections

and felt that limited services were provided. Senegalese respondents

felt the offered ANC services did not meet expectations, but some

women were still motivated to go in order to establish a relationship

with the midwife as a means of accessing support during labour and

getting a birth certificate afterwards.
3.2.3 | Women's perceived barriers or enablers to receiv-
ing IFA through community delivery platforms

Community‐based delivery of IFA supplementation was rare in the

areas included in this study. In Indonesia, village midwives and commu-

nity health volunteers were an important delivery channel for IFA tab-

lets for pregnant women. In Afghanistan, where some community‐

based delivery was reported, women had concerns whether commu-

nity health workers and traditional birth attendants had received suffi-

cient training. They felt that community‐based providers were

“illiterate, not knowledgeable, not a doctor”. Yet the proximity of these
TABLE 3 Gaps identified by health care providers through formative rese

Country Training needs

Afghanistan • Identified need to improve counselling offered through ANC a
• Need training in stock monitoring and supply chain manageme
• Inadequate knowledge on IFA, weak distribution, monitoring, a

Bangladesh • Need to improve capacity of service providers to administer IF
and utilization, provide quality counselling

• Need to strengthen capacity of supply chain managers in forec

Indonesia • Village midwives trained on general MCH topics but not IFA s
• Need to improve capacity of health centre staff, village midwiv

communication and group counselling
• Need for regular supportive supervision

Ethiopia • No in‐service or refresher training
• Insufficient supportive supervision from HEW supervisors to h
• Lack of knowledge and interest in IFA programme among heal

Kenya • “Limited” level of preservice and in‐service training on focused
contributing to low quality of counselling by health workers

• Incomplete District Health Information System reporting by fa
focal persons at district, regional, and national levels

• Capacity building on IFA service delivery needed for both facil
challenge identified)

Nigeria • No specific IFA supplementation training provided to health w
•Need training in counselling on management of side effects and
• Need capacity strengthening in point of delivery supply manag

Senegal • Need for training CHWs to distribute IFA, especially counsellin
• Need for training health workers to train, support, and monito

Note. ANC = antenatal care; IFA = iron folic acid; MCH = maternal child health;
service providers was seen as a major enabler to improve access and

thus coverage of IFA.
3.2.4 | Health workers' perceived barriers or enablers to
provide IFA supplementation during ANC

Lack of IFA supplementation‐specific training and capacity gaps were

reported by health care providers in all countries, summarized in

Table 3. In Nigeria, health personnel were either not aware of existing

guidelines or had no access to them, relying on their own experience to

make care decisions as opposed to using national evidence‐based

guidelines. In Senegal, midwives (the most frequent prescribers of

IFA supplements to pregnant women) had a high level of knowledge

regarding anaemia and IFA supplementation but varied in their pre-

scription practices due to perceived lack of value to the mother in early

pregnancy and concerns with nausea during the first trimester. Reli-

ance by health workers on signs and symptoms of anaemia for diagno-

sis as well as lack of awareness regarding IFA being recommended for

all pregnant women was also identified in interviews.

Inadequate supply of IFA supplements was cited as a barrier by

health care providers in every country. In most cases, the supply issue

was seen as a problem of inadequate procedures for procurement at

the local level instead of inadequate stocks at upper or central levels.

In Senegal, respondents described concerns that womenwere purchas-

ing poor quality IFA supplements from other sources due to variability

in the price of supplements and frequent stock outs at health facilities.

In Ethiopia, health care providers reported growing demand for

IFA supplements by women attending ANC and through community‐

based services as enabling higher IFA coverage. Health extension pro-

gramme strengthening, the versatile role of Voluntary Community

Health Promoters in social mobilization, community education and

identification of pregnant women for ANC, as well as the strong
arch

nd home visits
nt
nd counselling

A, monitor supply and track individuals on supply

asting

upplementation specifically
es, and CHWs to counsel pregnant women in interpersonal

elp build capacity
th workers

ANC and IFA supplementation (per Kenya Services Provision Assessment)

cilities and inadequate data analysis, feedback, and reviews by concerned

ity‐based and community‐based health workers (coverage a major

orkers
encouragement of adherence, using new guidance provided by government
ement and forecasting

g skills to improve adherence
r CHWs in IFA distribution

CHW = community health worker; HEW = health extension worker.
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relationships between health extension workers and pregnant women

were also cited as enabling factors.
3.3 | Barriers and enablers to adherence

3.3.1 | Women's perceived barriers/enablers to timely
access to IFA supplementation

Barriers to timely initiation of IFA supplementation were closely

related to those for seeking ANC in the first trimester. Few women

knew the importance of or saw value in seeking ANC during the first

trimester. Most women thought the first ANC visit was recommended

around the third month of pregnancy (beginning of 2nd trimester), but

some felt that ANC was only needed if a problem came up. Women in

Ethiopia and Senegal expressed reluctance to reveal the pregnancy

publicly during the first trimester; women in rural areas of Senegal in

particular believed that this would put the fetus at risk (“some pregnan-

cies cannot support being known”). Relational barriers to early ANC

attendance included various social implications of revealing a

pregnancy and requiring the support of their husband and/or mother‐

in‐law. Health care provider reluctance to prescribe IFA supplements

during the first trimester was also observed in several contexts.

Women's perceptions of the purpose and value of IFA supplemen-

tation also influenced when they believed it was important to start tak-

ing the tablets. In Senegal, women perceived iron supplements as

useful for restoring blood, avoiding complications during delivery, and

giving strength for the delivery. Under this paradigm, it made sense

for pregnant women to take the supplements later in the pregnancy

in preparation for the delivery. The utility of IFA supplementation for

anaemia prevention or treatment of asymptomatic anaemia was less

well understood or important to these women.

3.3.2 | Women's perceived barriers/enablers to receive
regular refills of IFA supplementation

Accessing at least 90 tablets, and preferably 180 tablets, during the

course of the pregnancy requires multiple ANC visits or accessing

IFA tablets from other sources, including community‐based providers.

In general, women did not know the recommended number of ANC

visits or duration of IFA supplementation, relying on the instructions

given by health care providers as to when to return for the next ANC

visit. Although multiple ANC visits were perceived as the norm by

respondents in Kenya, Nigeria and Senegal, actual practices varied

widely across countries. External barriers to continued access to IFA

supplements included financial constraints related to travel to ANC

clinics for women in Kenya, receiving inadequate number of IFA tab-

lets from health facilities in Ethiopia and stock‐outs at health facilities

in Senegal that required filling prescriptions at pharmacies at an addi-

tional cost and inconvenience, decreasing the likelihood that she will

get them. Relational factors also played a role, such as in Senegal,

where many women relied on their husbands to provide money to

attend ANC and purchase supplements.

3.3.3 | Women's perceived barriers or enablers to consume
recommended number of tablets

The most common internal barriers to women consuming the recom-

mended number of tablets during pregnancy were misconceptions
about IFA supplementation and its benefits during pregnancy, experi-

ence of side effects, and forgetfulness. Various misconceptions about

IFA supplements and anaemia hindered women's willingness to take

them. A woman in Ethiopia said “It is only given for ill women. I don't

know why it is given to us.” Nigerian women reported that some

women believed that taking IFA can pose a danger to the mother

and child and makes babies big and causes difficulties for women

during labour. However, knowing the benefits of IFA supplements

enabled others to continue taking them, as one woman from Nigeria

stated “I don't forget [to take IFA supplements] because I understand

its importance … those who do not understand the importance will

stop.” Experiencing negative side effects of IFA supplementation was

reported to varying extents by women as a barrier to regular consump-

tion of IFA tablets, yet many reported self‐efficacy in managing the

side effects, with strategies coming from both health care providers

and peers.

External barriers to regular consumption included financial

accessibility and insufficient supply of tablets, as described in the

previous section. Access to free IFA supplements enhanced adherence

in Nigeria. In Indonesia, the generic IFA tablets provided at health

facilities had unappealing attributes, in addition to side effects. Village

midwives in that context encouraged women to purchase brand name

tablets to improve adherence. In Senegal, women reported specific

preferences for the syrup or tablet form of supplements and attributed

the lack of their preferred form as a barrier to continued consumption.

Relational factors were reported to improve adherence. This

included family and community support in Nigeria; reminders from

family members to take supplements daily helped to reduce forgetful-

ness. In Senegal, positive relationships between pregnant women and

midwives resulted in women returning to the health facility for advice

when they experienced side effects.
3.3.4 | Health workers' perceived barriers or enablers to
providing recommended number of IFA tablets

A major barrier to pregnant women regularly consuming IFA tablets is

the inconsistent prescription practices of health care providers. When

asked about IFA supplement dosage and duration, health workers

responses varied both within and across countries. Furthermore,

health workers seemed to have inadequate tools and skills in counsel-

ling to support and monitor adherence. In Senegal, despite adequate

knowledge of anaemia and IFA supplementation, 40% of prescribers

did not give advice to women when they prescribed IFA supplements.

In Bangladesh, community health workers reported that women

were only given 20 tablets each time, and refills were hampered by

inadequate stocks. Lack of promotional materials and job aids at health

facilities were also cited as barriers to improving adherence.
4 | DISCUSSION

In synthesizing the formative research on prenatal IFA supplementa-

tion programmes in selected districts of seven countries across

Asia and Africa, we identified both challenges and opportunities for

revitalizing existing programmes that have implications whether IFA

or multiple micronutrients are to be used. This requires strategies that
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address both individual‐level beliefs and behaviours as well as social

and institutional factors.

Learning how internal or personal factors impact women's experi-

ence with ANC and IFA supplements helps to inform programmes.

Recognizing and valuing the potential for micronutrient supplements

to directly and positively impact their own health, especially in early

pregnancy, are important for increasing acceptance and demand for

this intervention among pregnant women. These perceived benefits

are necessary to outweigh the social, financial, and resource costs

and physical discomforts currently associated with IFA supplements.

Other studies have shown a positive association between the per-

ceived health benefits of micronutrient supplementation and increased

coverage and adherence (Aikawa et al., 2006; Galloway et al., 2002;

Klevor et al., 2016; Lutsey et al., 2008; Nechitilo et al., 2016; Zavaleta,

Caulfield, Figueroa, & Chen, 2014). However, the apparent difficulty in

convincing pregnant women in our study contexts of the therapeutic

and preventive value of iron supplements for anaemia also raises impor-

tant questions regarding what key messages can be used to promote

supplementation, especially as countries shift toward recommending

multiple micronutrient supplements (Haider & Bhutta, 2015). Greater

investment in strategic communication is recommended so that preg-

nant women and health care providers understand and believe in the

importance of supplementation for all pregnant women.

Reducing systemic barriers to accessing the supplements is crit-

ical for improving coverage and adherence. Where ANC remains the

primary point of distribution of IFA supplements to pregnant

women, our findings point to a need for strengthening ANC demand,

especially in the first trimester (Klemm et al., 2011). Although increased

acceptance of the value of ANC was evident, gaps remain in terms of

ensuring all pregnant women access these services in a timely and reg-

ular manner. Behaviour change interventions are needed that empha-

size the value of preventative ANC services, the value of first

trimester attendance, and knowledge of the specific services to be pro-

vided during these visits. Innovative approaches to reaching women

prior to conception, such as through marriage registries (Jus'at et al.,

2000), mass media campaigns, or the private sector are needed.

The need for strengthening the delivery of IFA supplementation

through improved quality of maternal health care provision is also

evident. Service providers need to have the knowledge and motivation

to adequately distribute, inform, and problem solve with the target

population (WHO/CDC, 2011). Our results highlight major gaps in

provider training within existing IFA supplementation programmes;

facility‐ and community‐based health workers were ill‐equipped to

provide this intervention. In addition to improving the quality of ANC

services overall, specific training is needed on the importance of taking

IFA throughout pregnancy and IFA supplementation guidelines, includ-

ing timing, dosage, frequency, and proactive counselling to manage

side effects and actively monitor adherence. Health worker training

should focus not only on the content of messages but also on the

counselling and interpersonal skills needed to foster positive relation-

ships with pregnant women and their family members (Nechitilo

et al., 2016). Enhanced monitoring and evaluation of IFA coverage

and adherence, including more accurate measurement in national sur-

veys of actual consumption of IFA tablets by women during pregnancy,

are also needed.
Addressing supply chain management issues and improving

product stock monitoring are also needed to ensure the availability

of supplements for women, especially in contexts where the tablets

are provided free of charge. Procurement of high quality tablets is also

expected to improve adherence because our study and others have

shown that the colour, size, coating, and packaging of iron tablets

can affect consumption behaviour (Galloway et al., 2002).

Improving continued access to supplements throughout preg-

nancy is also a priority as fewer prenatal visits are associated with a

lower number of IFA tablets consumed (Lutsey et al., 2008; Onyeneho

et al., 2016; Sununtnasuk et al., 2015). In Vietnam, the most important

factor enabling taking iron tablets for at least 5–9 months was a fre-

quent supply of iron tablets (Aikawa et al., 2006). Establishing commu-

nity‐based delivery of IFA supplements and/or community health

workers providing follow‐up are key components of the strategies

used in Indonesia, Nepal, Nicaragua, and Thailand to successfully

increase IFA supplementation coverage (Pokharel, Maharjan,

Mathema, & Harvey, 2011; Sanghvi et al., 2010). Community‐based

distribution of IFA supplements was positively viewed by the women

in our study.

A delay in the first ANC visit has been shown to be associated with

lower haemoglobin levels (Lutsey et al., 2008). Due to personal and

social ramifications of revealing a pregnancy too early, programmes

seeking to encourage early adoption of micronutrient supplementation

in pregnancy should explore alternative sources of supplements that

are easily accessed at the community level. Distribution of IFA and

referral to ANC are performed at the community level by Female Com-

munity Health Volunteers in Nepal as part of an integrated delivery

platform, where adherence and coverage rates are among the highest

(Pokharel et al., 2011). Recent evidence from Nepal shows an associa-

tion between IFA and newborn or child survival, with the greatest

effect in women who started taking IFA early in pregnancy and took

150–240 supplements (Nisar et al., 2015). Yet regardless of the distri-

bution point, supply‐side issues of adequate supplies of quality IFA

tablets and distributing them in adequate amounts to women must also

be addressed (Ayoya, Bendech, Zagre, & Tchibindat, 2012; Galloway

et al., 2002).

Strategies involving multiple stakeholders are required to support

improved adherence with IFA supplementation in order to address

the various barriers expressed by women in this study. Creating an

environment where it is normalized, valued, and prioritized for a preg-

nant woman to take “one tablet a day” and “take iron supplements

throughout pregnancy” will require broad efforts, starting with

renewed political commitment and, in some cases, removal of restric-

tions on who can provide the supplements (WHO, 2012b). Advantages

to community based platforms include easier access to refills, person-

alized counselling on managing side effects and opportunities for edu-

cating and involving other key decision makers in the household. The

critical role of the family for social support and advice during preg-

nancy has been observed by others (Martin et al., 2016; Matare,

Mbuya, Dickin, Humphrey, & Stoltzfus, 2015; Wulandari & Klinken

Whelan, 2011). Engaging influencers in the community, such as hus-

bands and mothers or mothers‐in‐law, in health promotion activities

for ANC attendance, and micronutrient supplementation during preg-

nancy, is expected to address some of the barriers at the household
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decision‐making level observed in this study. Engaging family members

as adherence partners (Martin et al., 2016) or using innovative technol-

ogy for reminder messages (Matiri, Pied, Velez, Cantor, & Galloway,

2015) can also improve adherence.
5 | CONCLUSION

In each context studied, specific cultural beliefs and practices were

identified that act as barriers to IFA supplement consumption. Forma-

tive research is essential prior to the development of behaviour change

interventions to design context‐specific interventions that motivate

pregnant women, their families, and health care providers to increase

access to and consumption of IFA supplements. In addition, to

improved facility‐based ANC access and quality, community‐based

delivery and counselling have the potential to address concerns found

in IFA supplementation programmes, with earlier contact, potential for

frequent resupply and more personal support for pregnant women.

Renewed investment in prenatal supplementation programmes with

strong behaviour change interventions at policy, provider, community,

and individual levels is urgently needed to achieve the World Health

Assembly nutrition global targets for anaemia and low‐birthweight

reduction.
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