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Abstract
Background: Implementation fidelity which is defined as the degree to which programmes are implemented as
intended is one of the factors that affect programme outcome, thus requiring careful examination. This study aims to
acquire insight into the degree to which nutritional counselling and Iron and Folic Acid supplementation (IFAs) policy
guidelines during pregnancy have been implemented as intended and the challenges to implementation fidelity.
Methods: Data were collected in rural Uasin Gishu County in the western part of Kenya through document analysis,
questionnaires among intervention recipients (n = 188) and semi-structured interviews with programme implementers
(n = 6). Data collection and analysis were guided by an implementation fidelity framework. We specifically evaluated
adherence to intervention design (content, frequency, duration and coverage), exposure or dosage, quality of delivery
and participant responsiveness.
Results: Coverage of nutritional counselling and IFAs policy is widespread. However, partial provision was
reported in all the intervention components. Only 10% accessed intervention within the first trimester as
recommended by policy guidelines, only 28% reported receiving nutritional counselling, only 18 and 15% of
the respondents received 90 or more iron and folic acid pills respectively during their entire pregnancy
period, and 66% completed taking the IFAs pills that were issued to them. Late initial bookings to antenatal
care, drug stock shortage, staff shortage and long queues, confusing dosage instructions, side effects of the
pills and issuing of many pills at one go, were established to be the main challenges to effective
implementation fidelity. Anticipated health consequences and emphasis by the health officer to comply with
instructions were established to be motivations for adherence to nutritional counselling and IFAs guidelines.
(Continued on next page)
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Conclusions: Implementation fidelity of nutritional counselling and IFAs policy in Kenya is generally weak.
There is need for approaches to enhance early access to interventions, enhance stock availability, provide
mitigation measures for the side effects, as well as intensify nutritional counselling to promote the
consumption of micronutrient-rich food sources available in the local environment to substitute for the
shortage of nutritional supplements and low compliance to IFAs.
Keywords: Maternal nutrition, Pregnancy, Programme evaluation, Implementation fidelity, Nutrition
interventions, Nutrition education and counselling, Iron and folic acid supplementation, Kalenjin, Kenya

Background
Maternal malnutrition is a global problem and is more
prevalent in low- and middle-income-countries (LMICs).
In Kenya, many pregnant women have poor nutritional
status, with 42% suffering from anaemia [1] and 12.3%
of women of reproductive age having a BMI of less than
18.5 [2]. Low birth weight (< 2500 g), one of the best
composite indicators of short- and long-term undernutrition in women affects one in ten new-borns in Kenya
[2]. Anaemia in pregnancy contributes to high rates of
intrauterine growth retardation (IGR) and premature
birth, increased complications of post-partum bleeding
and greater risk of maternal mortality [3–7].
Malnutrition is a complex problem which is caused by
a wide range of direct and indirect factors including inadequate nutritional intake as a result of household food
insecurity or an infection which can increase nutritional
requirements and prevent the body from absorbing
those consumed [8]. For women in sub-Saharan Africa,
the environmental and economic conditions place an
extra burden on their nutritional status. Pervasive poverty affects the quality of their diet, their heavy workload
increases their nutritional requirements, frequent and
short reproductive cycles often leave them moving from
one pregnancy to the next without adequately replenishing
the body’s nutrient stores, and lack of nutritional knowledge makes them consume inappropriate nutrition [9].
The Government of Kenya has acknowledged the
problem of malnutrition and is committed to reducing
hunger and to achieve adequate nutrition for the
optimum health of all Kenyans as a fundamental human
right [10]. Since 2001, maternal nutrition interventions
in Kenya were implemented within the framework of the
Kenya Reproductive Health strategy (1997–2010) using
the World Health Organization (WHO) Focused Antenatal Care (FANC) strategy. FANC put in place a National
Reproductive Health Programme that sought to expand
on the achievements of the Maternal Child Health/Family
Planning (MCH/FP) programme that had been functioning since 1967. The goal of the programme was to provide
a comprehensive and integrated system of reproductive
health care that offers a full range of services by the
Government, Non-Governmental organizations (NGOs)

and the Private Sector. In the FANC care package,
nutrition education and counselling are the main
strategy to improve the nutritional status of women
during pregnancy.
In 2013, the Maternal Infant and Young Child Nutrition
(MIYCN) policy for health workers was introduced [11].
This is anchored in WHO’s the Essential Nutrition Actions:
Improving maternal, new-born, infant and young health
and nutrition [12]. In the MIYCN Programme, nutrition
education and counselling still remain the main strategy to
improve the nutritional status of women during pregnancy.
The strategy focuses primarily on promoting a healthy diet
by increasing the diversity and amount of food consumed,
promoting adequate weight gain through sufficient and
balanced protein and energy intake as well as promoting
consistent and continued use of micronutrient supplements
(including IFAs), food supplements or fortified foods. IFAs
is offered free of charge in all Kenyan government hospitals
as part of routine ANC services.
The MIYCN document operationalizes nutritional
counselling and IFAs objectives by providing guidelines
for service providers. It provides nutrition interventions
for women at different stages (pre-natal, antenatal, postpartum and continued care) and infants and children from
conception to 5 years of age. Below we elaborate on the
two most relevant policy implementation guidelines:
Guideline 1: To strengthen maternal nutrition
assessment and counselling, all pregnant women should
have access to and should be knowledgeable about the
need for an adequate and nutritious diet through
nutritional training and counselling. They should be
encouraged and supported on how to cope with the
food-related problems during pregnancy, including
morning sickness, constipation and heartburn.
Guideline 2: Programme implementers should provide
and promote intake of Iron and Folic Acid supplements
(IFAs) through antenatal care services, and support
other strategies to address maternal anaemia among
women of reproductive age. Recommendations and key
messages for this policy guideline include:
 Encourage pregnant women to take 60 mg of Iron
tablets daily for the duration of pregnancy
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irrespective of their haemoglobin levels to prevent
anaemia.
 Encourage mothers to continue to take 400 μg of
folic acid daily around the time of conception to
significantly reduce the incidence of neural tube
defects Folic acid supplementation should be started
in the first trimester of pregnancy to prevent birth
defects.
 Provide information on possible side effects and how
to avoid them when taking IFA supplements.
 Provide nutritional counselling practices that
promote an iron-rich diet and absorption during
pregnancy.
Despite that studies have proven efficacy of maternal
nutrition education, counselling and supplementation in
improving maternal nutrition [13], reducing infant and
child mortality, improving physical and mental growth
and development, and improving maternal health and
pregnancy outcome in experimental settings [14–19], in
practise the outcome in addressing maternal malnutrition and associated health indicators has been less
successful than anticipated. Currently, Kenya is among
the 10 countries that experience the most neonatal
deaths globally and 42% of Kenyan pregnant women are
estimated to be anaemic [2]. Besides, high levels of
under-nutrition, particularly stunting, have persisted in
Kenya for decades. The levels of wasting and stunting
have remained unaltered for about 20 years at between 6
and 7% for wasting and 30 and 35% for stunting.
Although Kenya has made significant strides in reducing
neonatal, infant, child, and under-5 mortality, one in
every 26 Kenyan children will die before reaching 1 year
of age and one in every 19 will not survive to their fifth
birthday [1, 2, 20]. This undoubtedly questions the
implementation fidelity of guidelines on nutritional
counselling and IFAs. There is therefore a pressing need
to examine programme implementation processes in
Kenya and to understand whether the guidelines are
being implemented as intended.
The major reason for programme failure even among
well-designed programmes is the failure to implement
with fidelity. A meta-analysis of 500 studies from various
fields showed that programmes with better implementation had mean effect sizes two to three times larger than
those with poor implementation [13]. Therefore, this
study aims to acquire insight into the degree to which
the nutritional counselling and IFAs guidelines during
pregnancy have been implemented as intended and
which factors have constrained implementation fidelity.
To this end we used a programme implementation fidelity framework and focused on Uasin Gishu County,
Kenya, as a case study. Implementation research is one
of the most important and at the same time most
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neglected aspects of programme evaluation research. Rather, outcome/impact evaluations have become the norm
for most researchers, especially those studying maternal
nutrition intervention programmes in Kenya [14–16]. The
few studies that have focused on implementation fidelity
of nutritional programmes, particularly in LMICs, mainly
assessed participant responsiveness to the programme and
left out other elements of fidelity [17–19, 21–23]. Obtaining a clear picture of how a programme was implemented
is highly relevant because it not only allows programmers
to more confidently link programmes to observed outcomes, but also provides important information on how
programmes should be designed and implemented in
future to produce positive results [24, 25].

Methods
Conceptual framework

We adopted ‘programme theory’ as the conceptual frame
work to meet the main objective of this study.
Programme theory as defined by Bickman is the construction of a plausible model of how a programme is
supposed to work [26]. It involves the construction of a
causal model linking programme inputs and activities to
a chain of intended or observed outcomes and then
using this model to guide the evaluation. There is no
uniform way of developing such models because each is
developed for a particular programme and does not
represent the “off-the-shelf” use of a single established
social science theory [26]. We used the program theory
of MIYCN and next designed a programme implementation fidelity framework as presented in Fig. 1 to guide
the evaluation. ‘Implementation fidelity’ (also termed
programme integrity) is defined as the degree to which
programmes are implemented as intended [25, 27].
To assess implementation fidelity, various main dimensions can be identified in literature, which Caroll et al. [28]
grouped into two components:
1. Adherence to intervention – whether a programme
service or intervention is being delivered as it was
designed or written with central measures of
fidelity: (a) content, (b) frequency, (c) duration, and
(e) coverage;
2. Moderating variables, including (a) quality of
delivery – how well the staff delivers a programme,
and (b) participant responsiveness – how far
participants respond to or are engaged by the
intervention.
For this study, the conceptual interpretation of the
programme theory and two core components of implementation fidelity – adherence and moderating variables
– was guided by MIYCN implementation guidelines and
messages as indicated in Fig. 1. This framework became
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Fig. 1 Programme theory of process pathways to maternal nutrition intervention in Kenya

a guiding tool in the design of research instruments, data
analysis and interpretation of the results as further
described in “data collection” section.

nutrition intervention services in rural Uasin Gishu
County [30].
Study population and sampling

Research design and study site

This institution-based descriptive cross-sectional survey
used qualitative and quantitative methods of data collection. Researcher administered questionnaire was used to
collect data from intervention recipients and a semistructured interview guide was used to collect data from
programme implementers. The study was conducted
between March and June 2017 in rural Uasin Gishu
County in the western part of Kenya (one of the 47
counties of Kenya). Uasin Gishu is predominantly inhabited by the Kalenjin who are the third largest ethnic
community out of the 44 ethnic communities in the
country [29]. The predominant settlement pattern in
Uasin Gishu County is rural (64.1%) [29] and malnutrition in Kenya is highly prevalent in the rural areas [1, 2],
hence the reason why this study was rural based. Data
for this manuscript is part of a larger research project
whose main objective was to investigate the social cultural
context of nutrition in pregnancy and the utilization of

All major health facilities (sub-County hospitals) found
in the rural areas of Uasin Gishu County – six in total –
were selected for the study [31]. These health facilities
normally serve as rural referral hospitals. Sub-County
hospitals as a result receive the highest rural patient/client population from various locations in a given subCounty hence the reason why they were selected for the
study. Respondents were recruited amongst the mothers
seeking maternal care at the six sub-County hospitals of
Uasin Gishu County.
Documenting women’s own experiences and perceptions on nutrition interventions and ANC services provided during their latest pregnancy was part of the main
objectives of this study. As a result pregnant mothers
who had at least one previous ANC services at a health
facility and mothers who had delivered a baby within 1
month preceding the study were included in the study.
To enhance cultural homogeneity, only Kalenjin mothers
(the predominant cultural group in Uasin Gishu County)
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were included in the study. These selection criteria excluded: non-Kalenjin women, Kalenjin women seeking
ANC for the first time or postnatal care past 1 month of
delivery, as well as those unable or unwilling to
participate.
Systematic sampling technique was used to select
study participants whereby every second woman who
met the inclusion criteria was recruited until the minimum desired sample size of 188 out of on average total
of 795 women who were seen per month in these hospitals, was attained. Maternal care attendance registration
database of 6 months preceding this study were used to
determine the average number of women seeking maternal care per month in these health facilities.
Data collection
Questionnaire

Researcher administered questionnaire, containing closed
and open-ended questions, was used to collect quantitative and qualitative data, respectively, from the sampled
respondents (intervention recipients). The conceptual
framework guided the design of research instruments and
data collection approaches. Prior to the study, a detailed
literature search was conducted to understand programme
theory guidelines and intervention strategies that are used
in the implementation process. The framework was operationalized as follows.
Adherence: Adherence was measured with the four
components of Carroll et al’s model [28]: coverage,
content, frequency, and duration.
 To assess coverage, the number of respondents who
ever turned up for MIYCN interventions at a health
facility during their recent pregnancy was
determined.
 To evaluate whether interventions were delivered
with the correct content as planned, the actual
interventions received by these women based on
MIYCN guidelines requirements was assessed,
including the following indicators: general
nutritional counselling, issuing iron and folic acid
supplements (IFAs), and counselling on (a) how to
deal with nutritional pregnancy related
complications, and (b) uses of IFAs, including how
to avoid troublesome side-effects of IFAs and how
to increase IFAs absorption rate. The answers of
respondents were validated by counterchecking information recorded in their appointment cards.
 Frequency was calculated based on the total number
of times women, who had recently delivered, had
turned up for interventions at the health facility
during their entire current gestation period and
received the stated interventions. Self-reporting
adherence assessment was adopted based on the
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total supplements issued in the prior ANC visits.
Self-reporting adherence was validated by counting
the remaining pills if any. The number of pills and the
number of times issued was also validated by reading
the recorded figures in the respondents’ clinic
appointment cards. Attending at least four
appointments and receiving a minimum 30 IFAs
on each appointment as recommended by WHO
was considered a cut-off for adequate adherence [12].
 Duration of an intervention could not be
determined as it was not included in the standard
programme guidelines. Instead, the stage of
pregnancy at which intervention was introduced was
identified to be an important indicator and was
adopted in this study.
Moderating variables: Moderating variables
comprised two components of Carroll et al’s model
[28]: quality of delivery and participant responsiveness.
 Quality of delivery - the quality by which nurses
implement the elements of the programme – was
assessed by determining the extent to which the
recipients received the IFAs, as well as the
knowledge of the intervention recipients on the
received interventions (in this case knowledge on
importance of IFAs, dosage prescribed for IFAs and
the associated side effects).
 To assess participant responsiveness, we used a
number of indicators, including ANC attendance.
For IFA supplementation, we asked if they finished
the dose that was issued during the previous
appointments and we validated this by physical
count of the remaining pills. Open-ended questions
were included in the questionnaire to establish the
bottlenecks and strengths of the programme
including: motivations and challenges for
compliance to the supplements by programme
recipients and implementers, sources of nutritional
training and counselling other than the health facility.
The questionnaires were administered by the first
author and trained research assistants to all mothers
who met the inclusion criteria and consented to the
study. The four research assistants were recruited with a
background in social sciences, specifically degree in sociology. Before the actual data collection, 2 days theory
and practical training regarding the objectives of the
study and ways of administering the questionnaire were
given to the data collectors by the first author. The prepared questionnaire was pre-tested prior to the actual
data collection amongst ten pregnant women and eight
post-natal mothers (n = 18) in one of the health facilities
that was not included in the main survey. The questionnaire was edited and checked for completeness daily and
before the data entry. All the research team was engaged
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in the pre-test and review of research instruments. The
first part of the questionnaire largely contained closeended questions. This part assessed the socioeconomic
and demographic status of the respondents. It also
assessed adherence, i.e. coverage, content, frequency and
duration of the interventions, as well as anaemia status
of the respondents. This information was retrieved from
the respondent’s appointment card and the results were
validated by the respondents. The second section of the
questionnaire largely contained open-ended questions
and it mainly assessed the quality of delivery and participant responsiveness.
Interviews were conducted in a room within the health
facility, ensuring privacy. Detailed note taking and tape
recording was done during the interviews which lasted
for about 30–45 min. Respondents were encouraged to
talk freely and clarifying questions were only asked when
the women did not understand the questions or when
the interviewers wanted to get insight story of the responses. The women were interviewed in Swahili or in
their local language. The interviews were later translated
and transcribed into English by one of the research assistants who understands both languages and validated by
a professional translator.
Semi-structured interviews

Semi-structured interviews (SSIs) with programme implementers (nursing officers in charge of Maternal and Child
Health (MCH) or whoever was on duty in the MCH section) were conducted to triangulate the research findings
obtained from intervention recipients and document analysis. We specifically acquired information on programme
theory and implementation as well as the challenges they
face in the implementation of the MYICN guidelines. In
total there were six programme implementers selected
from each of the six sub-County hospitals where the study
was conducted. The health workers were interviewed
by the first author in the language of their preference
(English or Swahili). The interviews were conducted
in a quiet private room at their place of work to
avoid distractions, ensure privacy and anonymity of
the responses [32].
Information gathered from the SSIs was recorded,
transcribed and further manually analysed to explore
meanings and enrich the responses obtained from the
interviews with mothers. Parts of these narratives have
been presented in the results section.
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coding and entry. Qualitative data were transcribed verbatim into Microsoft Word files and translated into English with each participant being identified with a
pseudonym. Thereafter the transcripts together with
field notes were transferred into MAXQDA 12.3.2 software for coding, analysis, and identification of major
themes and sub-themes. Codes were based on main
themes derived from the conceptual framework presented in Fig. 1 as the initial coding guide. The data were
further coded based on recurring themes as identified in
the transcripts of SSIs and the recurring issues raised by
participants derived from the open-ended questions in
the questionnaire. Thematic analysis was used to identify
the most common recurring themes and issues [32, 33].
Several researchers with different backgrounds provided
input in the analysis to increase its validity [34].

Results
Presentation of the research findings follows the process
pathways laid out in the programme theory (Fig. 1) and
is divided into Carroll et al’s main dimensions of
programme implementation fidelity evaluation [28]: For
each step in the pathway we present quantitative and
qualitative results in an integrated, complementary way.
All data describing the social-demographic and health
profile and implementation integrity of MYICN interventions were summarised using descriptive statistics
and these are presented in Tables 1, 2 and 3.

Social demographic characteristics of the questionnaire
respondents

In total, 188 women participated in the survey of which
54% were pregnant and 46% were postnatal mothers.
The age of the respondents ranged from 15 to 55 years
with a mean age of 25.5 years old and the majority (85%)
were married with multigravida (62%). Almost half
(44%) of these women had primary education and three
quarters (75%) worked in informal sectors either as
farmers, housewives or small-scale entrepreneurs. 14%
of the respondents were students either at secondary or
post-secondary levels. Out of those women who were
tested for Haemoglobin at the health facilities as recorded in their clinic appointment cards, 27% were
anaemic (< 11 g/dl) and the mean HB status was 9.97
g/dl. These findings are presented in Table 1.

Data analysis

Collected statistical data were edited, coded, entered in
Excel and exported to SPSS version 23. These were analysed to establish descriptive statistics such as frequency,
percentage and mean which were used to describe
studied variables. The first author performed the data

Implementation fidelity of MYICN

In line with the implementation fidelity framework, we
first present components related to adherence to an intervention followed by moderating variables which covered
quality of delivery and participant responsiveness.
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Table 1 Demographic and health profile of the respondents
Indicator

Characteristics of women

Selected demographic characteristics
of the respondents (n = 188)

Maternal status

Distribution (n)

Percentage (%)

Pregnant

102

54

Recently delivered (RDM)

86

46

15–19

15

8

20–24

79

42

25–29

59

31

30–34

22

12

Mean

Age of the respondent (years)

35–39

10

16.5

≥40

3

2

Mean age

25.5

Educational level
Primary

82

44

Secondary

75

40

Post-secondary

31

16

Farmer

74

39

Housewife

24

13

Occupation

Casual labourer

6

3

Business

44

23

Student

27

14

Salaried

13

7

Never married

28

15

Married

160

85

Primigravida

72

38

Multigravida

116

62

Not tested for HB

26

14

Tested for HB

162

86

Severe anaemia (< 8)

6

4

Moderate anaemia (8–9.99)

16

10

Mild anaemia (10–10.99)

22

13

≥11

118

73

Marital status

Gravida

Prevalence of anaemia among the
participants (n = 188)

HB examination (n = 186)

Mean haemoglobin (n = 162)
concentration (g/dla)

a

Grams per decilitre

Adherence

The first component in Carroll et al’s framework of implementation fidelity is adherence to the intervention;
implementation coverage, content and frequency of
counselling and IFAs with the exclusion of duration are
presented in Table 2 and elaborated below.

Coverage Coverage for this study was based on the
population covered by the intervention. As per the
MYICN programme requirements, the intervention
should cover all pregnant women across the country irrespective of their nutritional status. However, since the
MYICN programme is implemented as an ANC integrated programme in government health facilities; it is
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Table 2 Content and frequency
Characteristics of women
Interventions received: (n = 186)

Distribution (n)

Percentage (%)

Received Iron

138

74

Received folic acids

88

47

General nutrition information (n = 186)

52

28

Information on iron (n = 138)

76

55

Supplements received

Counselling received

Total folic acid supplement pills
received for the entire period of
pregnancy (based on RDMa) (n-86)

Total iron pills received for the entire
period of pregnancy
(based on RDMa) (n-86)

Information on folic acid (n = 88)

38

43

Never Received any

9

11

< 15

3

3

30

35

42

60

22

26

90

13

15

> 90

3

3

Never received any

4

5

< 15

13

15

30

41

49

60

12

14

90

9

10

150

6

7

a

Recently Delivered Mothers

only accessed by those women who seek routine Antenatal Care (ANC) services in these facilities. In this
study, all respondents except two (RDM) had accessed
ANC services at some point during their pregnancy
period (which is not surprising since we recruited
women at health facilities). However, as per findings of
this study, only 10% of the respondents (intervention
recipients) accessed ANC services during their first trimester of pregnancy, a majority attended after 5 or 6
months. Furthermore, not all women who had accessed
health facilities for ANC were provided with the interventions recommended by the IFAs policy, thereby
considerably reducing intervention coverage. Details
are illustrated in the “content and frequency” section
below.

reported to have received nutritional counselling on a
general diet.

Content and frequency Regarding content we assessed
the actual interventions received by these women based
on MIYCN guidelines requirements: (1) general nutritional counselling, (2) issuing IFAs. With respect to frequency, we assessed the total number of times these
women turned up for interventions at the health facility
during their entire current gestation period and received
the stated interventions.
The general nutritional counselling intervention received least attention by programme implementers.
Only 28% of the respondents of the questionnaire

“We only provide nutritional counselling to those
women who raise a nutritional concern or whose
health is generally not good. Maybe their weight or
HB is not adequate. Those who are HIV positive we
refer them to AMPATH (Academic Model Providing
Access to Healthcare) nutritionist for counselling.
You cannot manage to provide individual counselling
to everyone because they are too many and here you
are providing so many services alone.” (Nursing
officer attending to women at the MCH)

“I was not given any nutritional advice so I assumed
my health condition was good. You know if blood is
not enough or they notice that your health is not
good they will advise you on what to eat.” (R31)
Long queues and staff shortages were the main reasons
given by both programme implementers and intervention recipients for not providing or receiving nutritional
counselling to all women:
“On that day the queue was too long. So I was not
given any nutritional counselling.” (R18)

Riang’a et al. BMC Nutrition

(2020) 6:78

Women reported to have mainly acquired nutritional
knowledge from other sources, including local women
relations, school and own experience.
IFAs provision was clearly the main focus of MIYCN
interventions. The IFAs interventions as a part of ANC
were reported in at least 70% of women availing ANC
(Table 2). The highest was iron supplementation (74%)
and information on its usefulness (55%). The other elements of the interventions were reported by less than
half of the questionnaire respondents.
Pregnant women are supposed to be encouraged to
take IFAs daily during the duration of pregnancy irrespective of their haemoglobin levels (60 mg of iron and
400 μg folic acid per day) to prevent anaemia, receiving a
minimum of 120 pills of iron and 120 pills of folic acid
(4 months’ supply). However, only 3 and 17% of the respondents received more than 90 pills of folic acid and
iron supplements respectively. This is a clear indication
that women are not supplied with IFAs in every ANC
appointment as recommended by MIYCN.
Stock shortage was the major challenge that affected
frequency of supplementation as mentioned by a
programme implementer:
“Sometimes like now we have very few pills in
the drug store and I don’t foresee the possibility
of receiving the stock any time soon. In such
circumstance, we prioritise those women whose
HB is low. Others we give them half of the required
dose at least to ensure equitable distribution.” (nursing
officer in charge of MCH)
This was confirmed by one of the intervention recipients:
“They checked my blood (HB) and they found it was
sufficient so I wasn’t given any drugs (supplements).”
(R24)
Other facilities did not have any stock at all:
“We have run short of stock for the past three
months. It is more than four months now ever
since we placed the order. In this case we prescribe
supplements to the women and advise them to buy
from the drug stores in the market………..With the
County government, procurement process takes
too long.” (Nursing officer in charge of a health
facility)
Moderating factors

The moderating factors assessed in this study relate to
quality of delivery and participant responsiveness to the
intervention. Various indicators were assessed as presented in Table 3.
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Quality of delivery For those who were supplied with
supplements, the dosage prescribed to them varied considerably. Correct dosage of one supplement daily was
reported by 83 and 57% of the respondents for Iron and
FA respectively as indicated in Table 3. One of the
programme implementers clarified the differences in
dosage in iron supplementation:
“…. If the tested HB status reads below 10 g/dl, we
give a prescription of one pill three times a day,
after one month we re- test HB, if it has improved,
we reduce the dose to one pill daily for the
remaining months until birth” (Nursing officer at a
health facility)
On the other hand, one programme implementer felt
that too many drugs are not healthy to a pregnancy:
“You know these are chemicals: too much chemicals
are not healthy to human bodies especially when
pregnant. When a woman’s HB is more than 13g/dl
I don’t see the need of pumping her with chemicals
so in that case I don’t issue the supplements.”
(Nursing officer working in MCH at a hospital)
Shortage of pills not only affected adherence but also
quality of delivery by the health providers.
Participant responsiveness to the intervention We investigated the degree to which pregnant women embraced the interventions and this was measured by
access to interventions, adherence to the intervention instructions and their understanding of the interventions.
Access to interventions: According to the MYICN
guidelines, interventions should be initiated around the
time of conception to increase their efficacy. Each
woman is also expected to make at least four ANC
appointments during the entire period of pregnancy.
In this study, as indicated in Table 3 it was
established that out of 186 women who availed for
ANC services only 10% initiated contact with the
ANC within the first trimester and only 45% made
four or more appointments during the entire period
of pregnancy (based on the recently delivered
women).
Adherence to the intervention: According to the selfreported adherence, 68 and 64% of the respondents
finished the pills issued for iron and folic acid supplements
respectively during the previous appointments. Usefulness
of the supplements (46 and 43% respectively) and
obedience to the doctor’s instructions (36 and 32%
respectively) were the major motivating factors to
complete the dose.
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Table 3 Participant responsiveness and quality of delivery
Coverage of interventions

Initial access to interventions

Characteristics of women

Distribution (n)

Percentage (%)

Did not access any ANC

2

1

Accessed health ANC

186

99

Gestational age at first ANC visit
(weeks) (n = 186)
< 13 weeks

18

10

13–19.9

27

14

20–26.9

95

51

≥27

46

25

Average
Frequency of access to ANC
services (based on RDM)
Number of times (n = 86)

23.4 weeks

Number of times (n> = 86)
1

4

5

2

14

16

3

30

35

4

22

26

≥5

16

19

Adherence to the supplements
issued in prior ANC visits

Finished iron supplements

94

68

Finished folic acid

56

64

Reasons for non-adherence to
supplements

Iron (n = 44)
Side effects

25

57

Delivered before finishing

8

18

Drugs were too many

6

14

Haemoglobin was okay

3

7

Confusing dose

1

2

Was using traditional herbs

1

2

19

59

Folic Acid (n = 32)
Side effects

Motivations for adherence to
supplements

Delivered before finishing

5

16

Haemoglobin was good

3

10

Drugs were too many

2

6

Made her sleep a lot

1

3

Forgetful

1

3

She stopped vomiting

1

3

43

46

Iron (n = 94)
Its usefulness
Obeyed doctor’s instructions

30

32

Was sick

12

13

Did not experience side effects

9

9

Its usefulness

24

43

Obeyed doctor’s instructions

20

36

Folic Acid (n = 56)

Knowledge on Iron
supplementation (uses) (n = 138)

Mean

Was sick

8

14

Did not experience side effects

4

7

Increases amount of blood of
the mother

110

80

I don’t know

19

13

Riang’a et al. BMC Nutrition

(2020) 6:78

Page 11 of 16

Table 3 Participant responsiveness and quality of delivery (Continued)

Knowledge on Folic Acid
supplementation (uses) (n = 88)

Sources of general nutrition
knowledge (n = 188)

Dosage prescribed Ferrous
Iron (n = 138)

Dosage prescription Folic
acid (n = 88)

Characteristics of women

Distribution (n)

Percentage (%)

Eliminates the urge of eating soil

5

4

Development of the baby

4

3

I don’t know

36

40

Development of the baby

19

22

Bone formation and strengthening

6

7

Increases mother’s amount of blood

5

6

Improves mother’s appetite

4

5

Prevents the baby from developing
deformities

4

5

Multivitamins

3

3

Gives energy to mother

3

3

Anti-malaria

2

2

Immunity booster

2

2

Reduces heartburns

2

2

Spine formation of the baby

2

2

Prevents vomiting and nausea feelings

1

1

own knowledge

69

37

Other women

31

16.5

Health officer

30

16

Learned in school

21

11

Experiences from previous pregnancy

13

7

Self and hospital

11

6

School and hospital

7

4

Other women and hospital

5

2

Radio

1

0.5

one pill daily

83

60

one pill three times a day

28

20

one pill twice a day

17

12

two pills once a day

6

4

two pills three times a day

4

3

one pill daily

57

65

one pill twice a day

15

17

one pill three times a day

12

14

two pills three times a day

4

4

“I know during birth a woman loses a lot of blood. I
had to finish taking them because I wanted to be on
a safer side by having enough blood back-up.” (R9)
“During my last birth, I underwent an operation
and lost a lot of blood. I really had to finish the pills
to ensure I have enough blood back-up for the next
birth.” (R30)

Mean

“Actually, I don’t know its usefulness. Because it is
issued by a learned informed doctor, I believed it
must have some importance to a pregnancy so I
decided to finish taking them.” (R19)
On the other hand, anticipated and experienced side
effects were the major reason reported by more than
50% of the respondents for non-adherence.
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“It leaves a bad lasting annoying smell in the throat
when you take them. I just don’t like taking them.” (R7)
“My HB status was good so I did not bother taking
them. You know how they are bad.” (R18)
Others respondents gave other reasons, such as use of
other (traditional) drugs:
“I was already taking other drugs that I was given to
prevent miscarriage. So I felt that the drugs have
become too many and I decided to stop taking
the supplements I first finish the previous drugs
which I felt were more important.” (R1)
“My husband had bought for me herbal medicine. I
decided not to mix taking both. I decided to finish
the herbs first then I continue with the hospital
pills.” (R26)
Or the perceived high number of pills:
“I did not finish them; they were too many. I gave
birth but still many were left over.” (R20)
Another reason for poor adherence resulted from
confusion about the dosage variation, which was not explained by the health worker. One pregnant respondent
reported that:
“The first time when I came for ANC services the
nurse gave me 30 pills and told me to take one pill
per day. The second time I got a different nurse.
She gave me so many pills and advised me to take
one three times a day. I now got confused. I decided
to follow the previous dose prescription. That is
why you can see I still have so many unfinished
pills.” (R2)
Other motivational and demotivating reasons for
adherence to the supplements are presented in
Table 3.
Understanding of the intervention. A large majority of
the respondents (80%) had correct knowledge on the
importance of consumption of iron supplements, unlike
folic acid supplementation where 40% of the
respondents did not understand the importance of
taking it. Mixed responses from intervention recipients
on the importance of taking folic acid emerged as
presented in Table 3.
“I know it helps in the development of the baby but
I don’t know how.” (R66)
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“It helps to relief heartburns. When I was taking
them, it relieved my heartburns so I continued taking
them.” (R171)
“It helps one to sleep. I used to sleep a lot and that
is why I stopped taking them.” (R146)
“It reduces that urge of wanting to eat soil (pica).”
(R170)
“It prevents malaria.” (R151)
On the other hand, multiple sources of nutritional
knowledge were reported by the respondents and this is
likely to compete with hospital knowledge and may
affect adherence. Only 16% of the interviewed respondents reported to rely on the knowledge acquired at the
hospital. The highest number of the respondents rely on
own-knowledge (37%) and the knowledge acquired
either from other women relations (16%) or from school
(11%) and others combined knowledge acquired from
the several sources.

Discussion
The aim of the study was to assess the implementation
fidelity of the on-going nutritional counselling and IFAs
intervention policy and the constraints encountered.
Although the overall coverage level among the respondents amounted to 99%, which is slightly higher than the
96% of Kenya overall [1], the late initial access to ANC
impacts negatively on implementation fidelity. Guidelines recommend interventions to be initiated around
the time of conception or in the first trimester to enhance effectiveness of nutritional counselling and supplement usage. However, the findings indicate a large
percentage of women (90%) did not seek ANC during
their first trimester. This percentage is higher than the
80.2% in Kenya overall [1]. Late booking of ANC is also
a common trend in other parts of Africa [30, 35–37] for
various reasons and this strongly affects frequency fidelity and effectiveness of interventions. Khadim (2007)
established a correlation between early registration to
ANC services and iron supplement consumption among
pregnant women in Senegal [21].
Implementation fidelity was also evaluated through the
content of services received and the kind of information
mothers were given during their visit. The women we
interviewed reported to have received all the components
of the programme including nutritional counselling and
supplementation. However, partial provision was reported
in all the intervention components. Only iron supplementation was relatively high with 74% of the respondents
being given iron supplements and 80% understood its usefulness. This was a higher proportion compared to 47%
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who received folic acid, of which almost half (43%) did not
have any idea about its usefulness while most others
reported a wide variety of misconceptions. Lack of
knowledge on folic acid supplements is common among
pregnant women in LMICs for example in Kenya and
Croatia where 59.1 and 48% of the respondents respectively did not know what FA is [28, 38].
Frequency integrity was low, only 18 and 15% of the
respondents received 90 or more iron and folic acid pills
respectively during their entire pregnancy period. However, based on a standard dose of 60 mg iron and 400 μg
folic acid daily for 6 months, each woman should receive
a minimum of 180 pills in the entire pregnancy period.
Stock shortage was the main reported reason for low
frequency of supply of nutritional supplementation, a
similar finding to a study in Nyeri County in Kenya [19].
Of those respondents that did receive nutritional
supplements, not more than 68% completed taking the
supplements that were issued to them in the previous
ANC appointments. Side effects of the pills were the
main reason reported for low compliance to IFAs in this
study and in other studies in African counties [18, 23,
39]. Despite IFAS side effects being a leading contributor
to poor compliance, less than half of the respondents reported having received counselling related to IFAs. A
similar finding was established in Nyeri County in Kenya
where 58% received counselling information about IFAs
[19]. Counselling and knowledge on IFAs has been
established in literature to have a significant association
with adherence [17, 21, 38, 40–42]. Similarly knowledge
on usefulness of IFAs and health provider’s strict instructions were established to be the greatest motivation
to adherence by almost half of the compliant respondents. It is therefore critical that clients are properly
counselled on the possible side effects when IFAS tablets
are issued as well as their management and the importance of adherence to dosage.
The fact that IFAs does not cover all pregnant women
and that compliance to IFAs is relatively weak points to
the compelling and vital role of nutritional counselling
to promote locally available, affordable micro-nutrient
rich food sources. However, only 28% of our study population reported receiving counselling on diet during the
previous ANC appointments. It was also established that
nutritional counselling was only provided to those
women whose health status was generally not good. This
could limit the gains expected out of these sessions on
nutritional knowledge that is critical in early stages of
pregnancy to achieve greater impact on health. Only
16% of the respondents rely on nutritional knowledge
acquired at the hospital. Most women (37%) rely on own
knowledge regarding appropriate nutrition or knowledge
acquired from other women and/or learned in school.
This knowledge acquired from multiple alternative
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sources might conflict with that provided by the health
providers and this might affect compliance. A similar
finding was established among the Ghanaian pregnant
women whose knowledge about food was drawn from
multiple sources, some of which were in line with hospital knowledge while others conflicted [43]. Knowledge
acquired from local women in most cases tends to be restricted to low-cost dietary sources of micronutrients
which are readily available in their environment due to
cultural nutritional taboos [44, 45].
The main reason reported by programme implementers for not providing nutritional counselling to all intervention recipients was a long queue; a sure sign of a
shortage of health workers. Considering that ANC services are provided free of charge in government health
facilities, overcrowding is highly likely to be experienced
especially in the rural areas. Studies from low resource
settings have also established the severe shortage of
health workers hinder the capacity of health systems to
deliver the required health services [46].
There were other minor challenges to implementation
fidelity that were reported which included, forgetfulness,
being supplied with many pills, prescription of contradicting dosage, others gave birth before finishing the
dose and others discontinued taking pills when their
health condition improved.

Conclusion
Implementation fidelity of the nutritional policy guidelines of the MYICN programme for pregnant women in
Kenya is generally weak. This is mainly experienced in
the content and frequency elements. Late initial booking
to ANC, stock shortage, staff shortage (and resulting
long queues), side effects of drugs and issuing of many
pills at ago were established to be the main factors
affecting implementation fidelity.
Recommendations
One of the factors affecting adherence to interventions
in this study and other studies in Africa is the late initial
booking to ANC services. Thus there is need to investigate and address the factors attributing to the late booking of ANC services.
Drug shortage due to complicated procurement and
supply procedures was also established to be the major
factor affecting adherence. There is therefore need to
shorten the procurement processes in order to ensure
availability of the supplements at all times. In additions
it is important to strengthen the nutritional counselling
component on general diet. This will promote the consumption of micronutrient-rich food sources available in
the local environment and may substitute the shortage
of nutritional supplements that is commonly
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experienced in the health facilities in the study area and
other regions of the country.
Most women discontinue IFAS whenever they experienced side effects. Ability to manage IFAS side effects
will result in higher compliance. It is therefore critical
that women are properly counselled on the possible side
effects of IFAS pills and how to manage them.
Another reason cited for poor compliance to IFAs was,
supply of many pills. This is probably because iron and
folic acid pills are issued as two separate tablets. Combination of iron and folic acid into one tablet should be done
to reduce pill burden thus increase compliance.
Most women reported that they acquired nutritional
knowledge from multiple sources; mainly from their own
experience, school or other women. There is therefore a
need to carryout investigations on the content and quality
of the nutritional knowledge acquired from these sources,
and to what extent this supports or conflicts with information based on the nutrition guidelines. In addition, would
be interesting to investigate the advantages of targeting
these women advisors in the community and empowering
them to provide appropriate nutritional counselling to
pregnant women, given their role is a trusted source of nutritional information. Knowledge provided by women advisors will not only be more trusted by pregnant women, but
will also reach out to women within their first trimester of
pregnancy as recommended by MIYCN programme.
Limitations and strengths of the study

Data collected for this study was based on self-reported information collected directly from intervention participants
using a checklist of the components of intervention protocols. Data collected based on self-reports provides important clinical information regarding the viability of the
intervention during dissemination and is useful in designing
future versions of the programme [47]. However, data
based on self-reported measures may have potential limitations related to accuracy. Distortions in data may occur due
to poor recollection by participants. In addition, participants may have biased feelings towards the implementer
and give socially desired answers. This was countered by
validating the responses with the information in the clinic
appointment cards and seeking clarifications from
programme implementers on issues that were not clear.
On the other hand, data for this study only assessed
adherence to the implementation of the core components of the programme. It is also important for future
studies to consider assessing the competences with
which the practitioners deliver these core components
to the recipients and more contextual factors that could
affect the quality of implementation.
The results of this study were based on the findings
from rural Uasin Gishu County (the case selected for
this study). However, the findings can be generalized to
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other rural areas in Kenya and other LMICs. Rural areas
in most LMICs, are faced with common institutional
and infrastructural challenges such as: staff shortage,
shortage of drugs, late and infrequent access to ANC for
interventions, reliance on multiple sources for nutritional knowledge, hence the findings of this study can be
generalized to such settings.
Abbreviations
MNCH: Maternal newborn and child health; IUGR: Intrauterine growth
retardation; LBW: Low birth weight; LMICs: Low and middle income
countries; IGR: Intrauterine growth retardation; WHO: World Health
Organization; FANC: Focused antenatal care; MCH/FP: Maternal child health/
family planning; MIYCN: Maternal infant and young child nutrition;
IMAM: Integrated management of acute malnutrition; ANC: Antenatal care;
IFAs: Iron and folic acid supplementation; HB: Haemoglobin; KDHS: Kenya
Demographic and Health Survey; ICU: Intensive care unit; PNC: Postnatal
care; SSI: Semi-structured interview; MCH: Maternal and Child Health
Acknowledgements
We acknowledge women respondents and the programme implementers
for sharing their experiences and opinions with members of the research.
We also wish to thank the Uasin Gishu County authorities and government
officials in the county health facilities for their support during the entire
research period. We also gratefully acknowledge the commitment of the
team of field workers who participated in data collection and transcription:
Priscilla Rutto, Sarah Chebet, Martha Odima, Caroline Komen and Jackline
Owili.
Authors’ contributions
RR: who was a Doctorate Candidate during the study is the main author. She
contributed to the conception, study design, planning, data collection,
analysis and interpretation and prepared a first draft of the paper. JB is the
promoter and AN the mentor supervisor of RR’s PhD program: They both
contributed to the study design and interpretation of results. All authors
critically revised the manuscript, read and approved the final version of the
manuscript.
Funding
We acknowledge the funding support by “A Sustainable Approach to
Livelihood Improvement” (ASALI) Project (https://acwfs.vu.nl/en/research/
themes/inequality-in-food-security/projects/sustainable-livelihood/index.aspx).
ASALI is a joint collaboration project of Moi University Kenya, South Eastern
Kenya University (SEKU) and Vrije Universiteit Amsterdam (VU) and is being
implemented in Kenya. This financial support proved fundamental to the
design of the study, the collection and analysis of data, and the writing of
this manuscript. The funding bodies played no role in the design of the
study and collection, analysis, and interpretation of data and in writing the
manuscript”.
Availability of data and materials
Freely available data: data in tables and summary form in results and
anonymised quotations presented in the papers.
Access restrictions will apply to: Interview transcripts, Interview data, field
notes and audio data. This is because, these data contain sensitive
information of the respondents and may also contain identifiable
information, that may be a threat to confidentiality and breach of data
sharing agreements included in the consent forms used in this study. As a
result, additional approvals will be required from the ethical review
committees to re-use data, and in keeping in line with informed consent
agreements. Applications can be submitted to the Kenya National Commission
for Science Technology and Innovation (customercare@nacosti.go.ke / info@nacosti.go.ke).
Ethics approval and consent to participate
Research clearance approval was obtained from the National Commission for
Science, Technology and Innovation (NACOSTI/P/15/2335/5353; 2-Apr-2015).
NACOSTI is a state corporation with the overall mandate to review and
regulate the quality of science in the country and approve research studies.

Riang’a et al. BMC Nutrition

(2020) 6:78

All study respondents provided informed written consent to participate in
the study. Participants were further informed they could withdraw from the
study at any moment without giving reason and that their data would be
used anonymously. The confidentiality of information was maintained by
excluding personal identifiers (which are used in the narrative quotes) and
by conducting the interview in a private place. Informed consent from
adolescents below 18 years (in this case they were three mothers) was
guided by Fisher et al’s (2003) recommendation that unlike younger
adolescents, those over 16 can make informed decisions as well as adults
[48]. The consent forms were read out to the adolescents in the presence of
a legal guardian/parent who had accompanied them to the facility and
informed assent was sought from minors, while legal guardians/parents gave
written informed consent.
Consent for publication
Not Applicable.
Competing interests
The authors have declared no competing interest that may have
inappropriately influenced them in writing this article.
Author details
1
Current address: Department of Sociology, Psychology and Anthropology,
School of Arts and Social Sciences, Moi University, Eldoret, Kenya. 2Current
address: Principle, Bomet University College, Bomet, Kenya. 3Current address:
Department of History and political Science, School of Arts and Social
Sciences, Moi University, Eldoret, Kenya. 4Current address: Athena Institute,
Faculty of Science, Vrije Universiteit Amsterdam, and Amsterdam Public
Health Research Institute, Amsterdam, The Netherlands.
Received: 31 March 2020 Accepted: 1 December 2020

References
1. Kenya National Bureau of Statistics, ICF Macro. Kenya Demographic and
Health Survey 2014. Rockville: ICF International; 2014.
2. Kenya National Bureau of Statistics (KNBS); ORC Macro. Kenya Demographic
and Health Survey 2008–09. Maryland: Calverton; 2010.
3. Abel EL. Fetal alcohol syndrome and fetal alcohol effects. Springer Science
& Business Media; 2012.
4. Abu-Saad K, Fraser D. Maternal nutrition and birth outcomes. Epidemiol Rev.
2010;32:5–25. https://doi.org/10.1093/epirev/mxq001.
5. Che L, Yang ZG, Xu MM, Xu SY, Che LQ, Lin Y, et al. Maternal nutrition
modulates fetal development by inducing placental efficiency changes
in gilts. BMC Genomics. 2017;18:1–14. https://doi.org/10.1186/s12864017-3601-1.
6. Khan KS, Wojdyla D, Say L, Gulmezoglu AM, Van Look PF. WHO analysis of
causes of maternal death: a systematic review. Lancet. 2006;367:1066–74.
https://doi.org/10.1016/S0140-6736(06)68397-9.
7. Nair M, Choudhury MK, Choudhury SS, Kakoty SD, Sarma UC, Webster P,
et al. Association between maternal anaemia and pregnancy outcomes: a
cohort study in Assam. India BMJ Glob Heal. 2016;1:e000026. https://doi.org/
10.1136/bmjgh-2015-000026.
8. UNICEF. Multi-sectoral Approaches to Nutrition :Nutrition-specific and
Nutrition-sensitive Interventions to Accelerate Progress. 2015; 4. Available:
http://www.unicef.org/eapro/Brief_Nutrition_Overview.pdf.
9. Lartey A. Maternal and child nutrition in Sub-Saharan Africa : challenges and
interventions. Proceedings of the Nutrition Society. Vrije Universiteit; 2008.
pp. 105–108. doi:https://doi.org/10.1017/S0029665108006083.
10. NationalcouncilforLaw. The Constitution of Kenya, 2010. Kenya Law
Reports 2010.
11. Nutrition D of. Maternal, Infant and Young Child Nutrition National
Operational Guidelines for Health Workers. Kenya M of H, editor. Nairobi:
Government printers; 2013.
12. World Health Organization. Essential Nutrition actions: improving maternal,
newborn, infant and young health and nutrition. Geneva: World Health
Organization; 2013.
13. Durlak JA, DuPre EP. Implementation matters : a review of research on the
influence of implementation on program outcomes and the factors
affecting implementation. Am J Community Psychol. 2008;41:327–50.
https://doi.org/10.1007/s10464-008-9165-0.

Page 15 of 16

14. Ogot N, Pittchar J, Midega C, Khan Z. Impact of push-pull technology on
the nutritional status of farmers’ children in western Kenya. African J Food,
Agric Nutr Dev. 2017;17:12953–69. https://doi.org/10.18697/ajfand.80.17050.
15. Adam MB, Dillmann M, Chen M, Mbugua S, Ndung’u J, Mumbi P, et al.
Improving Maternal and newborn health: effectiveness of a community
health worker program in rural Kenya. PLoS One. 2014;9:e104027. https://
doi.org/10.1371/journal.pone.0104027.
16. Mansour O, Masini EO, Kim B-SJ, Kamene M, Githiomi MM, Hanson CL.
Impact of a national nutritional support programme on loss to follow-up
after tuberculosis diagnosis in Kenya. Int J Tuberculosis Lung Disease. pp.
649–654. Available: https://www.ingentaconnect.com/content/iuatld/ijtld/2
018/00000022/00000006/art00013.
17. Gebreamlak B, Dadi AF, Atnafu A. High adherence to iron/folic acid
supplementation during pregnancy time among antenatal and postnatal
care attendant mothers in governmental health centers in Akaki Kality Sub
City, Addis Ababa, Ethiopia: hierarchical negative binomial poisson
regression. PLoS One. 2017;12:1–11. https://doi.org/10.1371/journal.pone.
0169415.
18. Ibrahim ZM, El-hamid SABD, Mikhail H, Khattab MS. Assessment of
Adherence to Iron and Folic Acid Supplementation and Prevalence of
Anemia in Pregnant Women; 2011. p. 79.
19. Maina-Gathigi L, Omolo J, Wanzala P, Lindan C, Makokha A. Utilization of
folic acid and iron supplementation services by pregnant women attending
an antenatal clinic at a regional referral hospital in Kenya. Matern Child
Health J. 2013;17:1236–42. https://doi.org/10.1007/s10995-012-1120-x.
20. Masibo PK, Makoka D. Trends and determinants of undernutrition among
young Kenyan children: Kenya demographic and health survey; 1993, 1998,
2003 and 2008–2009. Public Health Nutr Cambridge University Press. 2012;
15:1715–27. https://doi.org/10.1017/S1368980012002856.
21. Niang K, Faye A, Diégane Tine JA, Diongue FB, Ndiaye B, Ndiaye MB, et al.
Determinants of Iron consumption among pregnant women in southern
Senegal. Open J Obstet Gynecol. 2017;07:41–50. https://doi.org/10.4236/
ojog.2017.71005.
22. Shewasinad S, Negash S. Adherence and associated factors of prenatal Iron
folic acid supplementation among pregnant women who attend ante Natal
Care in Health Facility at Mizan-Aman town, bench Maji zone, Ethiopia,
2015. J Pregnancy Child Heal. 2017;04. https://doi.org/10.4172/2376-127X.
1000335.
23. Taye B, Abeje G, Mekonen A. Factors associated with compliance of
prenatal iron folate supplementation among women in Mecha district,
Western Amhara: A cross-sectional study. Pan Afr Med J. 2015;20:1–7.
https://doi.org/10.11604/pamj.2015.20.43.4894.
24. Mihalic S. The importance of implementation fidelity. Emot Behav Disord
Youth. 2004;4: 83–86 and 99–105.
25. Dane AV. Program integrity in primary and early secondary prevention:
preserving what works across diverse settings. University of Toronto. 1997.
26. Bickman L. Using program theory in evaluation. San Francisco: Jossey-Bass;
1987.
27. Carroll C, Patterson M, Wood S, Booth A, Rick J, Balain S. A conceptual
framework for implementation fidelity 2007;9: 1–9. doi:https://doi.org/10.
1186/1748-5908-2-40.
28. Mujki A, Todorovi G, Tulchinsky TH. Is level of knowledge , attitude and use
of folic acid among pregnant women in Croatia a call for public health
action ? Period Biol UDC 5761. 2009;111: 329–335.
29. Kenya National Bureau of Statistics. 2019 Kenya Population and Housing
Census Volume 1: Population by County and Sub-County. 2019 Kenya
Population and Housing Census 2019. Available: https://www.knbs.or.ke/
?wpdmpro=2019-kenya-population-and-housing-census-volume-ipopulation-by-county-and-sub-county.
30. Riang’a RM, Nangulu AK, Broerse JEW. “I should have started earlier, but I
was not feeling ill!” Perceptions of Kalenjin women on antenatal care and
its implications on initial access and differentials in patterns of antenatal
care utilization in rural Uasin Gishu County Kenya. Moyer CA, editor. PLoS
One. Pub Lib Sci. 2018;13:e0202895. https://doi.org/10.1371/journal.pone.
0202895.
31. Departrtment of health services. Uasin Gishu County Health Strategic and
Investment Plann 2013-2018. Nairobi: County Government of Uasin Gishu; 2018.
32. Braun V, Clarke V. Successful qualitative research: a practical guide for
beginners. First. Carmichael M, editor. Los Angeles: SAGE Publications
Ltd; 2013.

Riang’a et al. BMC Nutrition

(2020) 6:78

33. Tong A, Sainsbury P, Craig J. Consolidated criterio for reporting qualitative
research (COREQ): a 32- item checklist for interviews and focus group. Int J
Qual Heal Care. 2007;19:349–57. https://doi.org/10.1093/intqhc/mzm042.
34. Shahabuddin A, Nöstlinger C, Delvaux T, Sarker M, Delamou A, Bardají A,
et al. Exploring Maternal Health Care-Seeking Behavior of Married
Adolescent Girls in Bangladesh: A Social-Ecological Approach. Simeoni U,
editor. PLoS One. 2017;12:1–16. https://doi.org/10.1371/journal.pone.
0169109.
35. Adekanle DA, Isawumi AI, Adekanle DA, Isawumi AI. Late Antenatal Care
Booking And Its Predictors Among Pregnant Women In South Western
Nigeria. J Heal Allied Sci. 2008;7:1–6.
36. Onoh R, Onoh R, Umerora O, Umeora O, Agwu U, Agwu U, et al. Pattern
and determinants of antenatal booking at Abakaliki Southeast Nigeria. Ann
Med Health Sci Res. 2012;2:169–75. https://doi.org/10.4103/2141-9248.
105666.
37. van Eijk AM, Bles HM, Odhiambo F, Ayisi JG, Blokland IE, Rosen DH, et al.
Use of antenatal services and delivery care among women in rural western
Kenya: a community based survey. Reprod Health. 2006;3:2. https://doi.org/
10.1186/1742-4755-3-2.
38. Kamau MW, Mirie W, Kimani S. Compliance with Iron and folic acid
supplementation ( IFAS ) and associated factors among pregnant women :
results from a cross-sectional study in Kiambu. Bmc Public Health. 2018;18:
1–10 Available: https://doi.org/10.1186/s12889-018-5437-2.
39. Sushila G, Ritu H, Smiti N, Sonika M. To study compliance of antenatal
women in relation to Iron supplementation in routine ante-Natal Clinic at a
tertiary health care Centre. J Drug Deliv Ther. 2013;3:71–5 Available: http://
jddtonline.info.
40. Hassan HE, Youness EM, Zahran KM, Nady FS. Pregnant Women ’ s
Awareness , Intention and Compliance regarding Folic Acid Usage for
Prevention of Neural Tube Defects According to Health Belief Model in
Beni-Suef City. Pyrex J Nurs Midwifery. 2015;1:13–26.
41. Kamau MW, Mirie W, Kimani ST. Maternal knowledge on iron and folic acid
supplementation and associated factors among pregnant women in a rural
county in Kenya. Int J Africa Nurs Sci Elsevier. 2019;10:74–80. https://doi.org/
10.1016/j.ijans.2019.01.005.
42. Kamau M, Mirie W, Kimani S, Mugoya I. Effect of community based health
education on knowledge and attitude towards iron and folic acid
supplementation among pregnant women in Kiambu County, Kenya: a
quasi experimental study. PLoS One. 2019;14:1–21. https://doi.org/10.1371/
journal.pone.0224361.
43. Aikins A. Food beliefs and practices during pregnancy in Ghana:
implications for maternal health interventions. Health Care Women Int.
2014;9332:954–72. https://doi.org/10.1080/07399332.2014.926902.
44. Riang’a RM, Broerse J, Nangulu AK. Food beliefs and practices among the
Kalenjin pregnant women in rural Uasin Gishu County , Kenya. J Ethnobiol
Ethnomed. 2017;13:29. https://doi.org/10.1186/s13002-017-0157-8.
45. Riang’a RM, Nangulu AK, Broerse JEW. “When a woman is pregnant, her
grave is open”: health beliefs concerning dietary practices among pregnant
Kalenjin women in rural Uasin Gishu County, Kenya. J Heal Popul Nutr 2017;
36: 53. doi:https://doi.org/10.1186/s41043-017-0130-0.
46. Ghosh-Jerath S, Devasenapathy N, Singh A, Shankar A, Zodpey S. Ante natal
care (ANC) utilization, dietary practices and nutritional outcomes in
pregnant and recently delivered women in urban slums of Delhi, India: an
exploratory cross-sectional study. Reprod Health. 2015;12. https://doi.org/10.
1186/s12978-015-0008-9.
47. Breitenstein SM, Gross D, Garvey C, Hill C, Fogg L, Resnick B.
Implementation Fidelity in community-based interventions Susan. Res Nurs
Health. 2012;33:164–73. https://doi.org/10.1002/nur.20373.Implementation.
48. Fisher C, Bruzzese J, Fisher CB. Assessing and Enhancing the Research
Consent Capacity of Children and Assessing and Enhancing the Research
Consent Capacity of Children and Youth 2015; doi:https://doi.org/10.1207/
S1532480XADS0701.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 16 of 16

