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Abstract

Double fortified salt (DFS) has proven efficacy in addressing iron deficiency and

anaemia, thus improving maternal and child nutrition outcomes. However, DFS

delivery in large-scale settings is less understood, with limited documentation of its

fidelity of implementation (FOI). We assessed the FOI of the DFS intervention in

Uttar Pradesh, India, to improve the design and implementation of such programmes

that aim to reduce the anaemia burden, especially in women of reproductive age

(WRA). We conducted in-depth interviews with DFS programme staff (n = 25) and

end-user WRAs (23), guided by a programme impact pathway. We transcribed and

thematically analysed the interviews and used an adapted analytic framework to

document FOI across four domains—objects of intervention, implementation staff,

implementation context and target of implementation. DFS utilisation remained low

due to a combination of factors including poor product quality, distribution

challenges, ineffective promotion and low awareness amongst end-user WRAs.

Motivation levels were higher amongst district-level staff compared to frontline staff,

who lacked supervisory support and effective incentives to promote DFS. Three

typologies of DFS users emerged—‘believers’, ‘thrifters’ and ‘naysayers’—who

indicated differing reasons for DFS purchase and its use or nonuse. The implementa-

tion of the DFS programme varied significantly from its theorised programme impact

pathway. The adapted analytic framework helped document FOI and assess the

programme's readiness for impact assessments and subsequent scale-up. The

programme needs product quality improvements, incentivised distribution and stron-

ger promotion to effectively deliver and improve the realisation of its potential as an

anaemia prevention strategy.
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1 | INTRODUCTION

Anaemia is a widespread public health problem, affecting 1.93

billion people globally and commonly caused by iron deficiency

(Kassebaum, 2016; Petry et al., 2016). It leads to debilitating

effects that include adverse pregnancy outcomes (Allen, 2000) and

impaired cognition in women and their offspring (Larson

et al., 2017). The World Health Assembly (WHA) aims to address

this by targeting a 50% reduction in the global anaemia prevalence

amongst women of reproductive age (WRA) by the year 2025

(WHO, 2014). Several countries, in an effort to attain these WHA

targets, have adopted staple food fortification—the addition of

nutrients during commercial processing of foods such as cereals,

salt and edible oil.

In India, the ‘Anemia mukt Bharat’ (Anaemia-free India) campaign

(n.d.) recommends fortification of staple foods with multiple nutrients,

including iron, as an anaemia prevention strategy. Consequently, some

states adopted and distributed double fortified salt (DFS)—salt

fortified with iron and iodine—shown to reduce iron deficiency

in controlled settings, through their existing social safety net

programmes (SSNPs). Although distribution through SSNPs that reach

vulnerable populations is a promising strategy to scale-up fortification

initiatives, its utility as a delivery platform remains to be evaluated

and little is known about what influences DFS programme delivery in

real-world settings (Larson et al., 2021).

Addressing these evidence gaps requires documenting the fidelity

of implementation (FOI) of DFS programmes, that is, whether

programmes are implemented as intended. Conducting impact evalua-

tions on programmes which have not been effectively implemented

(Banerjee et al., 2018) can result in a Type III error (Dobson, 1980),

which is a failure to identify if a lack of impact is due to the interven-

tion itself or due to poor programme implementation (Carroll

et al., 2007). Ensuring FOI in DFS programmes helps identify and

resolve implementation challenges (Carroll et al., 2007) prior to con-

ducting impact assessments, which is critical for programmes to

realise their full potential. This increases their likelihood of translating

initiatives to impacts (Ridde, 2016) and not abandoning the

programme prematurely.

India implemented its flagship large-scale DFS programme in

Uttar Pradesh (UP) (Diosady et al., 2019) in 2017. Ten districts in UP,

with a high anaemia prevalence, received DFS through the SSNP

called Public Distribution System (PDS). Fair price shops (FPS) operat-

ing under the PDS were used as a DFS delivery platform. All FPS in

the 10 districts distributed DFS at subsidised prices to nearly 3 million

low-income households (approximately 15 million individuals). A con-

sortium led by the Global Alliance for Improved Nutrition, including

St. John's Research Institute, Sanjay Gandhi Post Graduate Institute,

Emory University, Cornell University and The India Nutrition Initiative,

evaluated the programme. The team worked closely with the pro-

gramme staff to gain experiential learning (Warren et al., 2020) for a

process evaluation of the DFS programme, which included routine

monitoring data collection and a midline evaluation. Using mixed-

methods data, the midline evaluation highlighted how the

implementation unfolded (Mbuya et al., 2015; Rawat et al., 2013)—a

quantitative survey revealed high DFS programme coverage but low

utilisation (Cyriac et al., 2020). Based on this finding, we focused the

qualitative research to examine experiences related to DFS use and

programme delivery, unpacking some of the reasons for low utilisation

in spite of high programme coverage.

In this paper, we present our analyses of the midline qualitative

data, examining the UP DFS programme's FOI, and formulate recom-

mendations that programme staff can use to adapt across intervention

districts and inform the design and effective implementation of DFS

programmes in other contexts, especially to improve the iron status

of WRA.

2 | METHODS

We developed a theorised UP DFS programme impact pathway (PIP)

in collaboration with the DFS programme team (Figure 1). Developing

this was an iterative process that involved several discussions with

DFS implementation staff and review of programme documents,

including the results framework and revisions to the logic model

(Jadhav et al., 2019). The detailed pathway (supporting information

Figure S1), developed through this process, articulates the interven-

tion inputs and activities of the DFS programme (government pro-

cesses, production and distribution of DFS, quality assurance and

awareness creation) and their links to proximal and distal outcomes,

and to final programme impact. The evaluation team used insights

from the PIP to identify broad research areas for the midline evalua-

tion. The routine monitoring process, led by the programme staff,

provided insights about programme outputs, and the midline evalua-

tion further explored these insights.

Briefly, the PIP (Figure 1) posited four components as key to suc-

cessful programme implementation: high-quality product, an efficient

distribution mechanism, effective training of frontline programme

staff and awareness creation amongst end-users in households. We

Key messages

• The double fortified salt (DFS) production, distribution

and awareness creation process documented low fidelity,

which influenced the perceptions of end-users and ulti-

mately their utilisation of the programme.

• The presence of ‘believers’ who used DFS, despite the

organoleptic issues reported, suggests the potential for

further expansion of coverage and utilisation.

• Several challenges identified in this programme can be

resolved through improvements in product quality,

including effective colour masking and encapsulation of

the iron-premix in DFS, and by improving motivation

levels of the frontline programme staff.
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have a broad definition of ‘high quality’ of the DFS. It meets not only

the exact chemical formulation of iron and iodine but also the colour

masking and encapsulation requirements (Diosady et al (Diosady

et al., 2019)) that make the ‘premix particles’ (iron premix added to

iodised salt to produce DFS) similar to salt granules in appearance,

even after cooking. Better awareness about DFS amongst end-users

could lead to sustained demand, subsequent purchase and continuous

use of DFS, thereby ensuring impacts on nutritional and health

outcomes.

2.1 | Study sites and sampling

We selected five programme districts for the midline evaluation

(Figure 2), using a simple random sampling process. After interviewing

the District Consultant (DC) (programme staff) in each district, we

selected four villages per district for other interviews. We excluded

villages that were part of the quantitative survey but used a

convenience sampling approach to select those which were proximate

to these excluded villages. In 10 out of the 20 villages, we interviewed

a FPS owner and a community health worker (Accredited Social

Health Activist [ASHA]). In villages where multiple FPS owners and

ASHAs were present, one each were selected using a simple random

sampling method.

Finally, we chose one household per village for the end-user

interviews, where the eligible respondent was a WRA (between 18

and 49 years), with a child between 6 and 59 months (same eligibility

criteria as the midline survey). We considered code saturation

(Hennink et al., 2017)—whereby no new insights emerge during data

collection or when the themes identified in interviews begin to

repeat—as the main principle for ascertaining sufficiency of the sam-

ple, and towards this end, three additional households were selected

in one village in which we had not achieved saturation. We had a final

sample of 48 interviews, across four types of respondents in five

districts: FPS owners (n = 10), ASHAs (n = 10), end-users (n = 23)

and DCs (n = 5).

F IGURE 2 Midline qualitative interview sampling strategy. WRA, Women of Reproductive age; ASHA, Accredited Social Health Activist

F IGURE 1 Theory based programme impact pathway: DFS programme in Uttar Pradesh, India. DFS, double fortified salt (with iron and
iodine)
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2.2 | Data collection and analysis

Four research assistants received training on the overall DFS process

evaluation, interview guides, qualitative interviewing and reflexivity.

They were divided into two teams, consisting of an interviewer and a

note-taker. Semistructured interviews were then conducted in Hindi

and audio-recorded with participant permission. For interviews with

FPS owners, ASHAs and DCs, the focus was on DFS programme-

related responsibilities and motivation levels. For the end-user inter-

views, we examined DFS utilisation patterns and associated reasons

for partial use or nonuse, probing on themes around meal preparation,

salt usage and experience with DFS. Daily team debriefs were con-

ducted to help address quality of data collection, refine the interview

questions or probes, identify emerging themes and assess code

saturation.

The in-depth interview recordings were transcribed verbatim and

translated from Hindi to English. We reviewed, de-identified

and uploaded the translated transcripts for analysis in MAXQDA.

Using a thematic analysis approach, we first reviewed and memoed

(Birks et al., 2008), that is, annotated, all interviews. A set of deductive

codes were identified using the PIP with additional inductive codes

developed using a data abstraction matrix implemented during daily

team debriefs. Codes were further refined through additional review

and memoing of transcripts. From this process, a preliminary coding

framework was developed and applied to a sample of the transcripts.

A second coder independently applied the same codebook to same

interview transcripts, and the two coders discussed the process to

adjust the framework and finalise the codebook. The first coder then

applied the finalised coding framework to conduct thematic analysis.

2.3 | Ethics

Institutional review boards at Sanjay Gandhi Post Graduate Institute

of Medical Sciences, Uttar Pradesh, and Emory University, Atlanta,

GA, reviewed and approved the data collection and analyses protocol.

2.4 | Analytic framework

As a guide for our analysis, we relied on the Implementation Science

in Nutrition (ISN) framework (Tumilowicz et al., 2019), adapted

from the Consolidated Framework of Implementation Research

(Damschroder et al., 2009), to fit diverse nutrition programme imple-

mentation contexts. After reviewing multiple implementation frame-

works (Carroll et al., 2007; Durlak & DuPre, 2008; McIsaac

et al., 2018; Menon et al., 2014; Meyers et al., 2012; Walugembe

et al., 2019), both within and outside the field of nutrition, we

selected the ISN framework because it is a more comprehensive

framework that covers several elements beyond just the implementa-

tion process. While many frameworks touch upon one aspect of

implementation, that is, assessing its fidelity (adherence, intervention

delivery etc.), the ISN framework and our adaptation of it touches

upon other important elements such as the organisational (motiva-

tions, knowledge and skills and self-efficacy of key programme staff)

and policy (enabling environment) contexts of implementation in addi-

tion to examining the implementation process. We adapted the ISN

framework as an analytic tool to examine the implementation process

and document FOI in the UP DFS programme across four domains

(Figure 3). Specifically, under Domain 1, we examined three objects of

implementation: (1) Product, assessed by the quality of the premix

(including colour masking and its encapsulation); (2) Price, examined

through the procurement and distribution of the intervention through

the PDS; and (3) Promotion, operationalised through awareness crea-

tion strategies. Under Domain 2, we used interview data with DCs,

FPS owners and ASHAs to examine how their motivations, knowledge

and skills, and levels of self-efficacy influenced intervention delivery,

thereby affecting the FOI. For Domain 3, we used emerging themes

from interviews with DCs and FPS owners to understand the imple-

mentation environment that affected DFS distribution. Finally,

Domain 4 focused on the target of implementation, that is, end-users

who were individuals (nested in households and communities), and

how they perceived the programme. Specifically, we examined how

community norms, household socio-demographic characteristics and

individual perceptions influenced end-user interactions with the DFS

programme. Here, Domain 1 (objects of implementation) affected

end-user experience, Domain 2 (programme staff) influenced their

DFS awareness levels and Domain 3 (programme context) affected

their motivations for DFS purchase.

3 | RESULTS

We present the findings from our thematic analyses and include some

illustrative quotes in-text. Additional quotes are in Table 1, organised

by thematic domains, themes and subthemes. In Table 2B, we present

a comparative analysis of DFS perceptions by different typologies of

DFS end-users.

3.1 | DOMAIN 1: Objects of implementation
(product, price and promotion)

3.1.1 | Product

DFS product quality was compromised due to inadequacies in premix pro-

duction. The DFS production technique, developed at University of

Toronto, was transferred to India for scale-up in the UP programme

(Diosady et al., 2019). In theory, the iron compound was to be sized

to match salt granules, colour-masked and encapsulated to ensure

that it remains inconspicuous in salt. The local salt manufacturer was

then supposed to procure the premix, mix it with iodised salt and dis-

tribute the DFS to households in the programme districts through the

PDS (Figure 1). In reality, processes related to premix procurement

and DFS production by salt manufacturers were largely opaque, and

enforceable controls on premix quality standards were absent

4 of 15 CYRIAC ET AL.



(Moorthy & Rowe, 2021). Even though the product met stipulated

quality specifications as per the Indian standards, these pertain only

to the chemical content of the premix and do not provide regulations

on colour masking or encapsulation. Consequently, inadequacies in

colour masking and encapsulation of the premix particles were

common, making it easily distinguishable from salt granules.

“Something is mixed which looks black in colour. When

you open it [the DFS packet] you will see the black gran-

ules which when dissolved makes food black”— as

quoted by a DFS end-user

3.1.2 | Price

FPS owners implemented alternative distribution strategies to recover

costs incurred in DFS procurement and transport. The PDS distrib-

uted subsidised rations—rice, wheat and kerosene fuel—every

month to low-income households through the FPS network. In the

10 DFS programme districts, the UP government added the DFS

as an additional item to the PDS. Every household with four or

less members received one DFS packet (1 kg) and those with more

than four members received two. The government procured and

transported PDS rations and DFS to a decentralised network of

warehouses. Each programme district had warehouses present in

different blocks (smaller administrative area), and FPS owners

purchased their monthly ration and DFS quota from their

respective block-level warehouses. DFS quantity allocation for

every FPS was predetermined by the government, and FPS owners

were required to deposit the full payment in advance.

With several households finding “black” premix particles in DFS,

FPS owners found it challenging to sell the product and recover costs.

While procurement and transportation costs incurred for high-

demand items like grains and kerosene were easily recovered, DFS

sales were neither incentivised nor were expenses reimbursed

(Table 1, Subtheme: quantity and costs). Moreover, DFS purchase

orders were never adjusted for lower demand, forcing FPS owners to

procure all allotted quantities irrespective of stockpiles already held in

the shop. Consequently, FPS owners adopted strategic cost-recovery

measures such as bundling, where DFS and other highly desired

rations were sold as a package instead of individual items (Table 1,

Subtheme: DFS bundling).

“They will have to take the salt…they at least have to

take one packet of salt….those who don't take 2 packets,

they take one. [But if they refuse to take even one] then I

won't give ration.”— as quoted by a FPS owner

3.1.3 | Promotion

In spite of a programmatic push for DFS promotion, trainings for FPS

owners and ASHAs had limited effectiveness. An overreliance on

awareness creation was necessitated with end-users finding

F IGURE 3 The adapted
analytic framework of
implementation science in
nutrition. DFS, double fortified
salt (with iron and iodine); ASHA,
Accredited Social Health Activist
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conspicuous premix particles in DFS. However, the programme was

unprepared to incentivise promotion activities or invest in a dedicated

workforce to support the more intensive DFS promotion efforts

(Table 1, Subtheme: intensity). Therefore, in the absence of effective

communication, end-users finding “black” premix particles and related

food discolouration viewed it as a deterrent from continuing DFS use.

FPS owners were provided an information board, with details

about DFS prices and available quantities for households, and a one-

time block-level training was conducted. During these training ses-

sions, FPS owners were asked to proactively inform DFS end-users to

anticipate a darkening of foods and to share strategies such as altering

the timing of salt addition while cooking to alleviate the discol-

ouration. Trainers used examples of food darkening while cooking in

cast iron pans in an effort to normalise it, and reinforced messages

around safety and benefits of DFS. However, some FPS owners found

training sessions to be less credible as officials from the PDS depart-

ment did not routinely attend. Additionally, follow-up of actions

promised at the training went unfulfilled, causing some FPS owners to

believe that the session was held only as a “formality”.

“Some officers had come at the block-level and had con-

ducted a training session…they were telling us that we

have to enforce this thing [DFS], and we have to [create]

awareness [among] the people about this salt. In that

training, they had given us a lunch packet, a diary, and a

pen. After that, all formalities were completed. They had

said, ‘We will come to your village, we will do meeting

and street-plays through which we will make people

aware about DFS’. It has been seven to eight months

since they said that, but no one has come till now”— as

quoted by a FPS owner

ASHAs also attended a training session at the inception of the

programme, where they were informed about the DFS programme and

its benefits. However, not all ASHAs recalled attending a DFS-specific

training and confused it with their routine job trainings from the

health department that often included topics related to iodised salt.

DFS-specific message recall was poor amongst these ASHAs (Table 1,

Subtheme: ASHA training), and follow-up trainings with DCs did not

take place after the programme inception. We found that the DFS

training sessions lacked specificity around message content and target

households. ASHAs were simply asked to add DFS communication onto

their other message creation efforts during home visits but not provided

any job aids or incentives for taking on this additional work.

3.2 | DOMAIN 2: Implementing organisation
and staff

3.2.1 | District-level staff

DCs had strong faith in the DFS programme and believed that the

programme needed more time to become successful. They were

highly motivated individuals who had complete confidence in the

programme, maybe naively so.

“This is a nice program and it should continue…It

is really a good program as it is concerned with

eradicating anaemia. If this will continue in a proper

manner, then the problem of anemia will definitely be

solved”— as quoted by a District Consultant

They had a vision for programmatic success, believing that

accepting a new product like DFS will take time in the community

(Table 1, Subtheme: DC vision). They were accountable for the

overall implementation, with responsibilities across two levels. At

the block-level, DCs visited warehouses to monitor DFS

supply and collect DFS samples for laboratory assessments of

levels of iron and iodine. They also liaised with FPS owners to

resolve any supply disruptions or procurement lags and organised

the one-time training session for FPS owners and ASHAs at the

time of inception (Figure 1). At the community level, DCs visited

FPS owners to collect routine monitoring data on DFS sales and

discuss any implementation challenges faced at the local level.

DCs also conducted short exit interviews at the FPS, with

end-users, to collect programme monitoring data on awareness and

use of DFS.

3.2.2 | Frontline staff—Motivation

DFS trainings failed to motivate some FPS owners. In spite of

attending DFS training sessions and being knowledgeable

about the programme benefits, most FPS owners wanted

to reduce their responsibilities, with some believing that

ASHAs should play a bigger role as DFS is intended as a health

intervention.

“If the main focus of this program is to eradicate

anemia, then DFS should have been distributed by

community health centers and ASHAs. The only

work of a FPS owner is to distribute the rations to

the public. Who uses DFS and who doesn't - we

have no business with that.”— as quoted by a FPS

owner

They were demoralised and frustrated about being forced to

both procure and sell DFS. They wanted a reduction in DFS quan-

tities by 50% and introduction of other subsidised commodities,

such as soap or detergent, in its place. FPS owners found that

most end-users raised problems with food discolouration due to

the “black” premix particles, even after telling them about DFS

benefits. They felt that the product quality needed improvements,

and addressing discolouration issues will make it easier for them to

sell DFS.

CYRIAC ET AL. 7 of 15



3.2.3 | Frontline staff—Beliefs and self-efficacy

Awareness creation efforts by FPS owners and ASHAs were influenced

by their knowledge and perceptions about the programme, and levels of

self-efficacy. The FPS owners we interviewed had varying degrees of

success in DFS promotion. A few of them adopted DFS promotion

strategies such as highlighting the use of DFS in their own homes,

thereby building community's trust in the product. They leveraged

their training knowledge to effectively communicate strategies to

minimise discolouration and address safety concerns, thus encourag-

ing many people to utilise DFS (Table 1, Subtheme: successful

awareness creation). Other FPS owners, who did believe in the DFS

benefits but held a more paternalistic view, tried to convey the mes-

sage that the government intervention is meant to improve the

health and well-being of the people. However, this group of FPS

owners failed to recognise the agency of end-users to accept or

reject a new product and therefore could not effectively connect

with their communities (Table 1, Subtheme: unsuccessful awareness

creation). The same training messages on DFS benefits, safety and

strategies to minimise discolouration had a much lesser impact in this

context. A few FPS owners lacked the self-efficacy to push messages

around DFS benefits to the public without support and advocated

for a stronger awareness campaign in villages led by others (Table 1,

Subtheme: low confidence).

Most ASHAs appeared to have greater self-efficacy and were

aware of the premix in DFS. Several ASHAs communicated DFS bene-

fits to community members during and after their house visits for

routine immunisation and prenatal checkups. They were confident

communicators and were able to address most people's apprehen-

sions about DFS, convince them about the need to consume DFS to

prevent anaemia and goitre.

“Sometimes the people also question us, “why do you tell

us these things?”, but we explain everything to them after

which they understand. Among 10–12 people there are

1 or 2 who don't want to understand our words, but when

they see that the people near them are using DFS they

also start to use it. There are some people [with whom] if

we explain a little, they understand it, but there are

others [for whom] it is very hard to explain about DFS.

When we explain to them repeatedly, they understand

everything…that DFS contains iron and iodine…but there

are some rich people who are not ready to eat DFS…For

them, it does not matter that we explain or not…Some

people are totally rigid that DFS is not good, so they don't

eat it. They are not ready to accept DFS no matter what.

They eat the iodized salt which is available in the [retail]

market. Otherwise, all other people eat DFS”— as quoted

by an ASHA

Three ASHAs we interviewed were unaware about the iron

content in DFS, but nonetheless noted promotion of DFS use in their

communities in an effort to address goitre.

3.3 | DOMAIN 3: Implementation context and
enabling environment

The overall implementation context and policy environment had

three implications for the UP DFS programme. First, the

policy context made it challenging to address some of the imple-

mentation issues. The current regulatory standards focus on

the chemical composition of DFS and need to be broadened

to include colour masking, encapsulation and other production

aspects that affect consumer acceptance of the product.

Enforcing product quality controls will remain difficult from a pro-

grammatic perspective, unless the regulatory standards and

their enforcement are strengthened to include not just the safety

but also the physical appearance of DFS. Second, the DCs who

liaised with FPS owners to resolve supply and distribution chal-

lenges found it difficult to address their concerns, due to

the administrative nature of the PDS. There were long feedback

loops with multiple officials in the government and bureaucratic

channels often delayed incentivising FPS owners or addressing

their concerns (Table 1, Subtheme: bureaucratic process). Third,

some FPS owners believed that cardholders viewed the PDS as a

SSNP providing subsidised products that were of lower quality and

considered their full priced retail market alternatives as more

aspirational.

“People think that the government is giving a sub-

standard thing…it is given at the FPS for free or INR

2 or 3, and they think that it is rubbish” – as quoted

by a FPS owner

“If DFS is also sold at INR 20 in the market, then the

people will riot to buy it from me…it has come directly to

me, people don't understand the value. If it is sold in the

market, then the public will think it is a very good salt” –

as quoted by a FPS owner

Therefore, they suggested a simultaneous introduction of DFS

through privatised retail markets, hoping that this signal be lucrative

to FPS owners for their own DFS promotion.

3.4 | DOMAIN 4: Target of implementation
(individuals, households, community)

Community perceptions about the government influenced

individual engagement with the DFS programme. Some households

revered and trusted the government, leading them to purchase

and use DFS. Others remained fearful or frustrated, causing

them to seek out alternate sources of information and validation

regarding DFS safety after noticing the “black” premix particles.

We identified three emerging typologies of the end-users for the

DFS programme, based on their perceptions about the programme,

awareness about DFS benefits, experience with DFS and subsequent
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engagement with the intervention. We classified these typologies as

‘believers’ (n = 4), ‘thrifters’ (n = 10) or ‘naysayers’ (n = 9). They had

similar socio-demographic characteristics (Table 2A), and we

compare their responses including representative quotes about DFS

perceptions in Table 2B.

3.4.1 | Believers

‘Believers’ considered DFS as beneficial to health and adopted mitiga-

tion strategies to overcome any adverse organoleptic experiences.

‘Believers’ were mostly convinced that the DFS programme was

introduced by the government for their benefit (Table 2B, Believer

Quote [BQ]: 1).

“Everyone in our neighborhood is eating that salt. We

think that the government is doing it for our benefit …”
— BQ1

They considered DFS to be a “good salt” (BQ 4) and had

a positive attitude towards DFS after hearing about its benefits

from either the local doctor/ASHA or the FPS owner in their

village. While DFS bundling was a reason some of them purchased

DFS (BQ 2), all ‘believers’ used DFS in most, if not all, their

food preparation. During cooking, they found that DFS caused

food to turn “slight[ly] dark in color” (BQ 5) but continued its

use because of its benefits (BQ 3). Some ‘believer’ households

adopted strategies to mitigate discolouration, for example “add
more turmeric” (BQ 12) or sprinkling DFS only on top of prepared

food instead of adding it while cooking. One ‘believer’ found

that the taste altered “after the dish has cooled down” (BQ 7), but

none of the believers perceived any side-effects from DFS use

(BQ 8).

3.4.2 | Thrifters

‘Thrifters’ purchased DFS only because it was bundled with other

commodities and used DFS when they could not afford to purchase

other salt in the retail market (Table 2B, Thrifter Quote [TQ] 2).

“We have to use it since we are getting it. We hope

that it is for our benefit …” – TQ2

While some knew of DFS' iron content (TQ 3), most had no

awareness about the “tiny black crystals” and considered these to be

limestone particles or “Nirma” (local detergent brand), based on its

texture (TQ 4). ‘Thrifters’ predominantly preferred and used kada

namak (crystal salt), a cheap locally available unrefined salt, for all their

food and beverage requirements. Crystal salt had to be washed and

crushed before use; some families mixed in DFS with the crushed salt,

while others simply stored DFS as a back-up option to be used when

they ran out of readily crushed crystal salt (TQ 9). A few of them used

“the filter to get the pure salt” from DFS packets by separating the pre-

mix particles (TQ 12) and some others kneaded dough with DFS, to

make rotis (flatbread) or pooris (deep-fried flatbread), where discol-

ouration was minimal. They avoided using DFS while cooking vegeta-

bles or lentils as the discolouration was more prominent, especially

when the food was not consumed immediately after cooking. They

hesitated serving discoloured food to guests and relatives, saying “it
doesn't even feel good” (TQ 6), and family members were ashamed to

open their packed tiffin (lunch) in front of others due to the dark col-

our. One user also noted that DFS watered down the food and

“everything became tasteless” (TQ 7). Some family members in

‘thrifter’ households experienced “itching” after DFS use (TQ 8) and

therefore refrained from DFS use. However, many recognised that

these rashes may not be caused by DFS use but could be due to

external factors (exposure to sun or seasonal allergy).

TABLE 2A Descriptive
characteristics (n) of DFS end-users, by
typology

Characteristics ‘Believers’ (n = 4) ‘Thrifters’ (n = 10) ‘Naysayers’ (n = 9)

District-wise distribution(n)

Auraiya (4) 1 3 -

Etawah (7) 1 4 2

Faizabad (4) 1 1 2

Mau (4) - - 4

Moradabad (4) 1 2 1

Average age 25.9 26 25.2

Education level

No schooling - 2 1

Primary school 2 3 4

Secondary school - 3 -

High school - - 2

Graduate level 2 2 2

Average number of children 2.8 2.8 1.9

Average household size 7 7.3 7.1

CYRIAC ET AL. 9 of 15



T
A
B
L
E
2
B

T
he

m
at
ic
an

al
ys
es

o
f
do

m
ai
n
4
‐
ta
rg
et

o
f
im

pl
em

en
ta
ti
o
n
(in

di
vi
du

al
s/
ho

us
eh

o
ld
s/
co

m
m
un

it
ie
s)

T
he

m
e
(s
ub

th
em

e)

T
yp

o
lo
gi
es

o
f
D
F
S
u
se
rs

‘B
el
ie
ve

rs
’(
n
=
4
)

‘T
h
ri
ft
er
s’
(n

=
1
0
)

‘N
ay

sa
ye

rs
’(
n
=
9
)

P
er
ce

pt
io
n
ab

o
ut

D
FS

(T
ru
st

in
th
e
pr
o
gr
am

)
B
el
ie
ve

r
Q
uo

te
(B
Q
)1

:E
ve
ry
on

e
in

ou
r

ne
ig
hb

or
ho

od
is
ea
ti
ng

th
at

sa
lt
.W

e
th
in
k
th
at

th
e
go
ve
rn
m
en
t
is
do

in
g
it
fo
r
ou

r
be
ne
fit
.W

e

ju
st

do
n'
t
kn
ow

w
ha

t
is
in

it
.

T
hr
if
te
r
Q
uo

te
(T
Q
)1

:W
e
ha

ve
to

us
e
it
si
nc
e
w
e

ar
e
ge
tt
in
g
it
.W

e
ho

pe
th
at

it
is
fo
r
ou

r
be
ne
fit
.

A
nd

th
at

is
w
hy

w
e
ea
t
it
.

N
ay

sa
ye

r
Q
u
o
te

(N
Q
)1

:I
f
so
m
et
hi
ng

lik
e
th
e

Ta
ta

sa
lt
[r
et
ai
lb

ra
nd

]c
om

es
,t
he
n
ev
er
yo
ne

w
ill

ea
t
it
.W

e
do

n'
t
kn
ow

w
ha

t
is
be
in
g
m
ix
ed

in

D
FS

.

N
Q

2
:O

nl
y
m
on

ey
m
at
te
rs
to

th
em

.T
he
y
[F
P
S

ow
ne
rs
]b

ri
ng

D
FS

fo
r
m
on

ey
on

ly
.

M
o
ti
va

ti
o
n
fo
r
D
FS

pu
rc
ha

se
(B
un

dl
in
g
o
f

D
F
S
w
it
h
P
D
S
ra
ti
o
ns
)

B
Q

2
:W

e
ar
e
ea
ti
ng

it
ju
st

be
ca
us
e
th
e

go
ve
rn
m
en
t
is
pr
ov
id
in
g
it
.[
W
e
ar
e
us
in
g]

D
FS

an
d
w
e
ha

ve
n'
t
us
ed

cr
ys
ta
ls
al
t
si
nc
e
th
en
.I

do
n'
t
lik
e
D
FS
…
[w
e
st
ill
co
ns
um

e]
m
ay
be

be
ca
us
e
it
is
av
ai
la
bl
e
at

a
ch
ea
pe
r
ra
te
.W

e

ca
nn

ot
ju
st

th
ro
w
it
be
ca
us
e
w
e
ar
e
pu

rc
ha

si
ng

it
w
it
h
ou

r
m
on

ey
.

T
Q

2
:T

he
y
gi
ve

it
[D
FS

]t
o
us

fo
rc
ef
ul
ly
,t
he
y
te
ll

th
at

if
yo
u
do

n'
t
ta
ke

th
is
sa
lt
th
en

w
e
do

n'
t
gi
ve

yo
u
ke
ro
se
ne

al
so
.S
o,
ho

w
ca
n
w
e
re
fu
se

fo
r
th
e

sa
lt
?
K
er
os
en
e
is
es
se
nt
ia
lf
or

ou
r
fu
el
.T

he
y
[F
P
S

ow
ne
rs
]g

iv
e
th
is
[k
er
os
en
e]

to
th
e
ri
ch

pe
op

le

on
ly
,b

ut
th
ey

fo
rc
e
th
e
po

or
pe
op

le
to

ta
ke

th
e

sa
lt
.T

he
y
ar
e
te
lli
ng

th
at

th
es
e
pa

ck
et
s
ar
e

co
m
in
g
fo
r
yo
u…

so
w
e
ha

ve
to

gi
ve

th
es
e

pa
ck
et
s
to

yo
u.

N
Q

3
:T

he
y
gi
ve

us
fo
rc
ef
ul
ly
.I
f
th
ey
'll
gi
ve

us

fo
rc
ef
ul
ly
,t
he
n
w
ha

t
ca
n
w
e
do

?
Th

ey
sa
y
if

yo
u'
ll
no

t
ta
ke

sa
lt
,t
he
n
w
e'
ll
no

t
pr
ov
id
e
yo
u

ra
ti
on

.

A
w
ar
en

es
s
ab

o
ut

D
FS

(D
F
S
co

nt
en

ts
an

d
it
s

be
ne

fi
ts
)

B
Q

3
:M

y
m
ot
he
r
in

la
w
sa
ys

th
at

D
FS

is
be
ne
fic
ia
l

to
he
al
th

T
Q

3
:I
t
ha

s
ir
on

.M
ay
be

be
ca
us
e
of

th
e
ti
ny

bl
ac
k

cr
ys
ta
ls
w
hi
ch

is
th
er
e.
B
ec
au

se
of

it
on

ly
th
e

ve
ge
ta
bl
es

be
co
m
e
bl
ac
k.
Th

ey
[p
ub

lic
]
do

n'
t

un
de
rs
ta
nd

th
is
an

d
m
an

y
ho

us
es

th
ro
w
it
.I
t
is

w
ri
tt
en

ov
er

he
re

[in
th
e
D
FS

pa
ck
et
]…

if
yo
u

re
ad

it
yo
u
w
ill
kn
ow

.

N
Q

4
:W

he
n
Iu

se
d
it
,i
t
se
tt
le
d
do

w
n
an

d
on

ly
th
e

po
w
de
r
po

rt
io
n
ca
m
e
up

.S
o
on

ce
Ip

ut
it
in

a

gl
as
s
of

w
at
er
,i
t
flo

at
ed

on
th
e
to
p
an

d
so
m
e
re
d

co
lo
re
d
el
em

en
t
se
tt
le
d
do

w
n
in

th
e
bo

tt
om

.B
y

ea
ti
ng

th
at
,p
eo
pl
e
ha

ve
st
on

e
in

th
ei
r
st
om

ac
h.

B
Q

4
:T

he
re

ar
e
le
as
t
ch
an

ce
s
of

ge
tt
in
g
di
se
as
es

fr
om

it
s
us
e.
It
is
a
go
od

sa
lt
…
pu

re
sa
lt
…
Th

e

do
ct
or

sa
id

th
at

it
is
go
od

fo
r
he
al
th

an
d

di
ge
st
io
n.

T
Q

4
:I
t
fe
el
s
as

if
th
er
e
is
‘N
ir
m
a’
[lo

ca
ld

et
er
ge
nt
]

in
th
e
sa
lt
…
it
lo
ok
s
bl
ue

bl
ac
k.

N
Q

5
:I
t
ge
ts

bl
ac
k
be
ca
us
e
so
m
et
hi
ng

is
m
ix
ed

in

it
.I

do
n'
t
kn
ow

w
ha

t
it
is
bu

t
D
FS

ha
s
vi
ta
m
in
s

an
d
io
di
ne
.T

he
se

al
lt
hi
ng
s
ar
e
m
ix
ed

in
it
bu

t

be
ca
us
e
of

th
e
ta
st
e
an

d
co
lo
ur

no
on

e
ea
ts

it
.I
t

is
w
ri
tt
en

on
th
e
pa

ck
et

th
at

io
di
ne

is
m
ix
ed

in
it
,

it
is
go
od

fo
r
he
al
th

an
d
th
e
bo

dy
.B

ut
th
en

no

on
e
lik
es

to
ea
t
it
in

th
e
fa
m
ily
…
.w
he
n
yo
u
op

en

it
yo
u
w
ill
se
e
th
e
bl
ac
k
gr
an

ul
es

w
hi
ch

w
he
n

di
ss
ol
ve
d
m
ak
es

it
bl
ac
k.

E
xp

er
ie
nc

e
o
f
D
FS

:(
O
rg
an

o
le
pt
ic
is
su
e
–

C
o
lo
r)

B
Q

5
:I
t
[D
FS

]h
as

so
m
et
hi
ng

of
bl
ac
k
co
lo
ur

in
it

th
at

da
rk
en
s
th
e
di
sh
es
.I
t
is
ju
st

th
at

th
e
co
lo
ur

of
th
e
cu
rr
y
tu
rn
s
bl
ac
k…

sl
ig
ht

da
rk

in
co
lo
ur

T
Q

5
:I
t
de
st
ro
ys

th
e
fo
od
…
th
e
fo
od

co
lo
r
be
co
m
es

bl
ac
k
du

e
to

D
FS

.S
o
pe
op

le
do

no
t
ea
t
th
is
…
If
it

re
m
ai
ns

no
rm

al
th
en

ev
er
yo
ne

w
ill
ea
t
th
is
sa
lt
.

N
Q

6
:I
t
m
ak
es

th
e
ve
ge
ta
bl
e
bl
ac
k…

co
m
pl
et
el
y

[b
la
ck
]…

If
w
e
m
ak
e
D
FS

fin
e
by

gr
in
di
ng

w
it
h

je
er
a
[c
um

in
se
ed
s]
an

d
aj
w
ai
n
[c
ar
om

se
ed
s]
,

th
en

al
so

it
be
co
m
es

bl
ac
k.
In

an
y
pu

ls
es

or

an
yt
hi
ng

w
he
n
yo
u
pu

t
it
th
en

th
e
co
lo
ur

of
th
e

tu
rm

er
ic
va
ni
sh
es

an
d
on

ly
bl
ac
k
is
le
ft
.S
o
it
is

no
t
al
lg
oo

d
to

se
e…

A
t
ho

m
e
th
ey

sa
y,
“t
he

ve
ge
ta
bl
e
is
no

t
go
od

,i
t
is
bl
ac
k
w
ha

t
ha

ve
yo
u

do
ne
?!
”

T
Q

6
:W

he
n
an

y
re
la
ti
ve

co
m
es

ov
er
,i
t
is
an

em
ba

rr
as
sm

en
t
to

se
rv
e
a
bl
ac
k
ve
ge
ta
bl
e.
It

w
on

't
lo
ok

go
od

,a
nd

it
do

es
n'
t
ev
en

fe
el
go
od

.

W
he
n
yo
u
m
ak
e
po

ta
to
es

th
en

ev
en

th
e

ca
ul
dr
on

ev
en

be
co
m
es

bl
ac
k.

10 of 15 CYRIAC ET AL.



T
A
B
L
E
2
B

(C
o
nt
in
ue

d)

T
he

m
e
(s
ub

th
em

e)

T
yp

o
lo
gi
es

o
f
D
F
S
u
se
rs

‘B
el
ie
ve

rs
’(
n
=
4
)

‘T
h
ri
ft
er
s’
(n

=
1
0
)

‘N
ay

sa
ye

rs
’(
n
=
9
)

E
xp

er
ie
nc

e
o
f
D
FS

:(
O
rg
an

o
le
pt
ic
is
su
e
–

T
as
te
)

B
Q

6
:T

he
ta
st
e
is
no

t
th
at

ba
d.

W
e
ha

ve
be
en

us
in
g
it
fo
r
so

lo
ng
,n

ot
hi
ng

ha
s
ha

pp
en
ed

to
us

ye
t,
an

d
it
s
ta
st
e
is
ov
er
al
lg
oo

d.

T
Q

7
:W

he
n
w
e
ad

d
th
is
sa
lt
in

ou
r
fo
od

,o
ur

sp
ic
es

be
co
m
e
w
at
er
y
in
st
ea
d
of

th
ic
k.
It
se
em

s
lik
e

so
m
et
hi
ng

fe
ll
in

it
.W

he
n
w
e
ad

d
th
is
sa
lt
in

ou
r

cu
rr
y
w
e
do

n'
t
ge
t
th
e
ta
st
e
of

an
y
in
gr
ed
ie
nt
s,

m
ea
ni
ng

w
e
do

n'
t
ge
t
th
e
ta
st
e
of

ve
ge
ta
bl
es

or

sp
ic
es
‐
ev
er
yt
hi
ng

be
ca
m
e
ta
st
el
es
s.

N
Q

7
:W

he
n
yo
u
se
e
th
at

th
e
ve
ge
ta
bl
e
is
bl
ac
k…

so
yo
u
do

n'
t
lik
e
it
an

d
it
se
tt
le
s
in

th
e
m
in
d
th
at

th
e
ve
ge
ta
bl
e
is
no

t
go
od

in
ta
st
e…

W
he
n
yo
u

pu
t
it
[D
FS

]i
n
ve
ge
ta
bl
es
,i
t
ta
st
es

lik
e
w
at
er
‐

bl
an

d.
Th

e
ve
ge
ta
bl
es

st
ar
t
m
el
ti
ng
,[
as

in
]i
t
ge
ts

ov
er
co
ok
ed
,a

nd
if
yo
u
ju
st

se
rv
e
it
in

th
e
pl
at
e

th
en

w
at
er

re
le
as
es

be
ca
us
e
of

th
e
us
e
of

th
is

sa
lt
.T

he
io
di
ze
d
[T
at
a]

sa
lt
do

es
n'
t
m
ak
e
th
e

ve
ge
ta
bl
e
bl
an

d,
w
e
us
e
th
at

sa
lt
fr
om

th
e
ve
ry

st
ar
t
so

w
e
ar
e
ac
cu
st
om

ed
to

it
s
ta
st
e.

B
Q

7
:T

hi
s
sa
lt
ta
st
es

so
m
et
hi
ng

w
he
n
th
e
di
sh

is

fr
es
hl
y
pr
ep
ar
ed

an
d
ta
st
es

so
m
et
hi
ng

el
se

af
te
r

th
e
di
sh

ha
s
co
ol
ed

do
w
n

E
xp

er
ie
nc

e
o
f
D
FS

:(
P
er
ce
iv
ed

si
de

ef
fe
ct
s)

B
Q

8
:I
t's

be
en

ar
ou

nd
a
ye
ar

si
nc
e
D
FS

is
be
in
g

gi
ve
n…

w
e
ha

ve
be
en

us
in
g
it
si
nc
e
th
en
.O

th
er

pe
op

le
co
m
pl
ai
n
th
at

it
ca
us
ed

ra
sh
es

an
d
su
ch
.

B
ut

m
e
an

d
m
y
ki
ds

ar
e
us
in
g
it
si
nc
e
th
en

an
d

do
n'
t
ha

ve
an

y
co
m
pl
ai
nt
s
ab

ou
t
it

T
Q

8
:I
t
ca
us
es

it
ch
in
g.
Th

is
sa
lt
do

es
n'
t
su
it
m
e.

W
he
n
Ie
at

th
is
sa
lt
,I

st
ar
t
it
ch
in
g.
Ev
er
yo
ne

do
es
n'
t
ge
t
it
ch
in
g.
Ju
st

th
at

it
su
it
s
so
m
eo
ne

an
d
do

es
n'
t
su
it
so
m
eo
ne

el
se
.M

y
br
ot
he
rs
‐in
‐

la
w
an

d
m
y
fa
th
er
‐in
‐la

w
ea
t
it
.N

ot
hi
ng

ha
pp

en
s
to

th
em

.I
t
do

es
n'
t
su
it
on

ly
m
e.
M
ay

be

Ig
ot

[r
as
he
s]
du

e
to

[a
n]

al
le
rg
y.
H
e
[t
he

do
ct
or
]

sa
id

it
's
du

e
to

al
le
rg
y
an

d
to

pr
ot
ec
t
m
ys
el
f
fr
om

su
n
an

d
w
at
er
…
Ie
at

D
FS

,b
ut

in
a
ve
ry

lo
w

qu
an

ti
ty
.I

us
e
cr
ys
ta
ls
al
t
[in

di
sh
es
]a

nd
if
m
or
e

is
ne
ed
ed

th
en

a
bi
t
of

th
at

sa
lt
[D
FS

].

N
Q

8
:E

ve
ry
on

e
ha

d
th
at

it
ch
in
es
s;
ev
en

ou
r
lit
tl
e

ch
ild

ha
d
ra
sh
es
.

N
Q

9
:W

he
n
th
ey

ga
ve

th
at

sa
lt
to

us
,w

e
us
ed

it

bu
t
w
he
n
it
st
ar
te
d
ca
us
in
g
ra
sh
es
,w

e
st
op

pe
d

us
in
g
it
.T

he
w
ho

le
vi
lla
ge

su
ff
er
ed

fr
om

ra
sh
es
.

N
ob

od
y
is
us
in
g
th
at
.I
f
it
su
it
s
th
em

,t
he
y
ea
t

an
d
if
it
do

es
n'
t,
th
ey

do
n'
t
ea
t.
W
he
n
w
e
us
ed

th
at

sa
lt
,r
as
he
s
ap

pe
ar
ed

an
d
w
he
n
w
e
st
op

pe
d

us
in
g
it
,t
he
n
ra
sh
es

al
so

di
sa
pp

ea
re
d.

R
eg

ul
ar
it
y
o
f
D
FS

us
e
(U
sa
ge

in
fo
o
d)

B
Q

9
:T

he
re

ar
e
tw

o
w
ay
s
of

us
in
g
sa
lt
.F

or
w
et

fo
od

Iu
se

cr
ys
ta
ls
al
t
af
te
r
cl
ea
ni
ng

it
.F

or
dr
y

fo
od

Iu
se

th
e
go
ve
rn
m
en
t's

[D
FS

].

T
Q

9
:W

e
do

n'
t
lik
e
D
FS

bu
t
so
m
et
im

es
w
e
ea
t
it

w
he
n
cr
ys
ta
ls
al
t
ge
ts

fin
is
he
d.

B
ec
au

se
D
FS

co
nt
ai
ns

ve
ry

sm
al
lp
ar
ti
cl
es
,w

e
ca
n'
t
w
as
h
it
.I
f

w
e
w
ill
w
as
h
it
th
en

it
w
ill
ge
t
di
ss
ol
ve
d
w
it
h
th
e

w
at
er
.I
n
so
m
e
pa

ck
et
s
of

sa
lt
w
e
fin

d
so
m
e

pa
rt
ic
le
s
w
hi
ch

lo
ok

lik
e
st
on

e.

N
Q

1
0
:T

ha
t
sa
lt
[D
FS

]m
ak
es

us
un

he
al
th
y…

W
e

do
n'
t
lik
e
th
is
.A

bo
ut

2
to

3
m
on

th
s
ag
o,
w
e

w
er
e
ea
ti
ng

D
FS

,b
ut

no
w
w
e
ar
e
no

t
ea
ti
ng

it
.

B
Q

1
0
:W

e
us
e
D
FS

w
he
n
th
e
sa
lt
is
le
ss

in
fo
od

[t
o
sp
ri
nk
le
on

to
p]
.

R
eg

ul
ar
it
y
o
f
D
FS

us
e
(u
sa
ge

o
th
er

th
an

fo
o
d)

B
Q

1
1
:W

e
ea
t
D
FS

,w
e
al
so

ad
d
it
to

bu
ff
al
o
fe
ed

an
d
st
ill
ha

ve
so
m
e
D
FS

re
m
ai
ni
ng

T
Q

1
0
:W

e
w
ou

ld
n'
t
th
ro
w
it
.W

e
us
e
it
so
m
et
im

es

in
th
e
fo
dd

er
th
at

w
e
fe
ed

th
e
bu

ff
al
oe
s.

N
Q

1
1
:I
f
th
ey

[o
th
er

vi
lla
ge
rs
]
ha

ve
bu

ff
al
oe
s,

th
en

th
ey

fe
ed

it
to

th
ei
r
bu

ff
al
oe
s.
B
ut

w
e
do

n'
t

ha
ve

an
y
ca
tt
le
;w

e
do

n'
t
ha

ve
ag
ri
cu
lt
ur
al

la
nd

,
T
Q

1
1
:B

ec
au

se
th
is
sa
lt
is
tu
rn
in
g
th
e
fo
od

bl
ac
k,

pe
op

le
th
ro
w
th
is
sa
lt
in

ag
ri
cu
lt
ur
al

fie
ld
s…

O
nc
e

(C
o
nt
in
u
es
)

CYRIAC ET AL. 11 of 15



3.4.3 | Naysayers

‘Naysayers’ had apprehensions about DFS and mostly used “Tata
salt” which was available in the retail market (Table 2B, Naysayer

Quote (NQ): 1).

“If something like the Tata salt [retail brand] comes, then

everyone will eat it. We don't know what is being mixed

in DFS.” – NQ1

After initially trying DFS, ‘naysayers’ found the food discol-

ouration unacceptable, saying “the program should take such a step so

that the food will look good” (NQ 12). Most of them had no awareness

about DFS contents (NQ 4, NQ 5) and considered it to be mixed with

impurities, such as “pebbles”. A few ‘naysayers’ also found that

cooking with DFS made their food bland as it led to “melting” of vege-
tables (NQ 7). Some thought that DFS made their food bitter, but one

participant mentioned that this could be a perception that “settles in
the mind” after seeing the food discolouration (NQ 7). Another partici-

pant mentioned that DFS makes her family “unhealthy” (NQ 10) and

two ‘naysayer’ households reported that everyone in their family,

“even our little child”, suffered from rashes (NQ 8, NQ 9). Unlike

‘thrifter’ households, ‘naysayers’ believed that it was DFS use that

caused rashes and completely discontinued its use. In spite of non-

use, these participants had to continue purchasing DFS due to PDS

bundling (NQ 3). As DFS stock accumulated in their homes, they

mixed DFS in cattle feed (NQ 11) and/or scattered it in agricultural

fields to address worm infestations.

4 | DISCUSSION

Uttar Pradesh is one of the most densely populated and impoverished

Indian states which, despite several efforts, has made little or no pro-

gress in its nutritional status in the last decade. The level of anaemia

in the state is 53% in nonpregnant WRA and 63% in preschool aged

children (International Institute of Population Sciences, 2015) and

over 70% of them have iron deficiency anaemia (Ministry of Health

and Family Welfare, UNICEF, & PopulationCouncil, 2019). To address

this issue, the UP government introduced the DFS intervention in

10 districts across the state, which were purposively chosen by the

government based on a high anaemia prevalence.

Prior to conducting an impact assessment of this DFS pro-

gramme, we considered it essential to first establish the FOI

(Carroll et al., 2007; Durlak & DuPre, 2008; Habicht et al., 1999;

Kim et al., 2015; Robert et al., 2006) by proactively assessing

percieved product quality and measuring programme coverage. Our

documentation of the FOI in the UP DFS programme revealed

important differences between what was intended as per design in

the PIP and what was actually implemented in the programme dis-

tricts. Using the PIP, the FOI in the UP DFS programme was moni-

tored across (1) product quality, (2) the distribution mechanism,

(3) awareness creation and (4) end-user perspectives. Applying theT
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ISN framework as an analytic guide, we explored why there was

low utilisation of DFS (Cyriac et al., 2020) and observed three

emerging typologies of DFS end-users who had varied experiences

with the programme.

DFS quality compromises affected the overall FOI and resulted in

low utilisation levels, with only ‘believers’ continuing to use DFS

in most or all foods and adopting mitigation strategies to overcome

discolouration issues. The scale-up of DFS interventions in India was

emboldened by the successful implementation of universal salt

iodisation (Diosady et al., 2019). The latter's accomplishment was

mainly due to it being a passive intervention, requiring minimal behav-

iour change to switch to using iodised salt. While the DFS formulation

used in the UP programme was designed to remain equally passive in

theory, DFS that was eventually produced at scale, procured and dis-

tributed through the PDS had conspicuous premix particles. Cooking

with DFS led to food discolouration, therefore making it a less desir-

able product for end-users of the UP programme.

Bundling of DFS was a cost-recovery strategy adopted by FPS

owners to cope with low product demand, where the sale of all other

subsidised rations was made conditional upon DFS purchase. This

bundling, coupled with food discolouration issues, led DFS end-users

to perceive it as a poor product. With several households purchasing

DFS only to obtain the other subsidised PDS rations, purchase rates

stayed high but failed to translate to equally high utilisation. This high-

lights a missed opportunity, because the DFS programme did manage

to effectively reach the most vulnerable end-users but did not convert

‘thrifters’ and ‘naysayers’ into regular DFS users. Some FPS owners

suggested alternate distribution of DFS through retail markets, per-

haps due to the difficulties faced by them to recover DFS costs.

Although similar market-based strategies have shown to be successful

in other contexts (Banerjee et al., 2017), an expansion of DFS distribu-

tion though private markets might be premature unless there are

improvements in the product quality.

Training of frontline staff was originally designed to be a one-

time activity, requiring low time and resource investments. This

would have been sufficient had the premix maintained high quality.

However, DCs had to quickly adapt their training sessions to bet-

ter suit implementation realities. FPS owners and ASHAs were

trained to proactively address the DFS-led food discolouration and

encourage behaviour change to minimise discolouration, in addition

to reiterating the safety and benefits of using DFS. However, our

results suggest that there were differences in attitudes, percep-

tions, motivations and self-efficacy levels in FPS owners and

ASHAs, which argue for a segmented training approach with these

two groups of frontline workers to ensure that the needs and

motivations of each are addressed.

DFS promotion efforts had limited success in creating awareness

around product benefits/safety and increasing product demand/

desirability. Best practices in nutrition behaviour change highlight

how successful interventions integrate strong promotion campaigns

(Jacob Arriola et al., 2020). These interventions demonstrate the need

to conduct multiple home visits (Olney et al., 2015), or incentivise

ASHAs (Avula et al., 2013; Sarma et al., 2020; Suchdev et al., 2010),

organise interactive cooking demonstrations (Robert et al., 2006) and

tasting sessions (Loechl et al., 2009) or provide supportive supervision

(Kim et al., 2015; Sarma et al., 2020) and refresher training sessions.

DFS promotion strategies did not originally plan or budget to do this,

and consequently, these efforts did not increase utilisation levels. It is

important to acknowledge here that while DFS promotion efforts are

important to normalise food discolouration experienced in UP, they

can only be a short-term solution in improving implementation out-

comes. The sustainable solution would be to improve product quality,

and the DFS production technology is continuously evolving (Baxter

& Zlotkin, 2015; Diosady et al., 2019; Hurrell, 2021) to attain this, per-

haps future programmes will not face the discolouration challenges

observed in UP.

Although we demonstrate the use of the ISN framework as an

analytic tool in this paper, using it as a design framework to rigorously

assess programme implementation and/or design more effective

delivery may have additional utility. It is important to also highlight

that the sampling of interview participants for this qualitative research

was restricted to rural areas, and several stakeholders linked to the

programme may not have been interviewed.

5 | CONCLUSION

The UP DFS programme faced implementation challenges that

were identified and addressed, to the extent possible, during rou-

tine programme monitoring and the midline evaluation. However,

some bottlenecks remained unresolved and continued to influence

the FOI of the programme; product quality improvements were

essential, frontline staff needed incentives and streamlined training

and promotion efforts (albeit a stop gap measure) required higher

investments in the interim. With the UP DFS programme docu-

menting a low FOI, subsequent impact assessments were con-

ducted only in a subsample of intervention districts where the

potential for impact was higher, based on DFS utilisation estimates

from the midline quantitative survey, carefully desiged to maintain

objectivity and evaluation rigour. As new fortification programmes

are implemented in multiple contexts, our approach of using the

ISN framework to document programme fidelity can be replicated

or modified to evaluate implementation outcomes and support

rigorous programme design to acheive sustainable impact. We hope

that this use of implementation research to course correct

programmes can maximise their potential in addressing the anaemia

burden in women and children, and ensure that DFS programmes

are worth their salt.
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