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ABSTRACT
Introduction 
Breastfeeding would not be sufficient to meet the micronutrient requirement of children after six months 
and more prone to iron deficiency anemia. Micronutrient powder (MNP) can be mixed with semi-solid 
food to feed the children aged 6-23 months, contains 12 different micronutrients, one of the appropriate 
strategies. The study’s objective was to assess adherence to MNP and its predictors among children aged 
6-23 months in Rasuwa district of Nepal.

Methods
A cross-sectional study was conducted in the Uttargaya rural and the Kalika rural municipality of Rasuwa 
district among 200 mothers of children aged 6-23 months who were fed MNP. Proportionate random 
sampling was used to select eligible mothers for interviews, and a semi-structured questionnaire was 
employed for data collection. Multivariate logistic regression was used to obtain adjusted odds ratio with 
95% C.I.

Results
Sample mean was calculated among 155 mothers who received 60 sachets of MNPs;41.3% had adhered to 
60 sachets intake of MNP. The mean age of the mother was 25. 29±5.3 years and the mean age of children 
was 14. 66±5.2 months. In bivariate analysis, the mother having one child less than five years (COR=0.5, 
95% CI: 0.24-1.0) and MNP received from the health facility (COR=1.96, 95% CI: 1.02-3.76) were statically 
significant. Further, multivariate analysis, a mother who accepted the properties of MNP (AOR=2.52, 95% 
CI: 1.27-5.00), was associated with high adherence.

Conclusion
Acceptability of MNP by the mother is the key to increase adherence to MNP. The distribution of MNP 
from a health facility, tailored with nutrition education is essential to improve adherence to MNP.
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INTRODUCTION

An estimated 40-50% of under-five children 
in low-income countries are suffering from 
iron deficiency.1 World Health Organization 

recommends home fortification of foods with 
micronutrient powder to improve the iron status 
of the body and reduce iron deficiency anemia 
among children aged 6-23 months.2 Micronutrient 
deficiency is due to insufficient food intake and 
consumption of food deficit with vitamins, iron, and 
zinc. The impact of micronutrient deficiency is less 
visible, and conditions are recognizable only in severe 
deficiency.3 After six months of age, breast milk is 
not enough to meet the nutritional requirement, and 
this is the most vulnerable time for young children 
to become undernourished.4 Since iron intake is not 
sufficient after six months of age, food should be 
reinforced to prevent delay in growth, and for this 
treatment-based food with iron supplementation 
found to be cost-effective. Supplementation of 
micronutrient powder for home fortification is 
considered a public health intervention to address 
the mortality and morbidity due to micronutrient 
deficiency among children. It has been proven to 
be safe, effective, and successful in reducing the 
prevalence of iron deficiency anemia.5,6

The Government of Nepal (GON) introduced Micro 
Nutrient Powder (MNP) locally branded as “MNP” 
each sachet of MNP contains 12 micronutrients 
including iron, zinc, and other micronutrients.7 
Supplementation program as a preventive measure 
to address anemia in 2007 from the National 
Nutrition Priority Workshop and home fortification 
of complementary food with the MNP program 
was integrated with Infant, and Young Child 
Feeding since 2009 for 6-23 months of children, 
with UNICEF support. In 2009 Ministry of Health 
and Population conducted a pilot study in Parsa and 
Rupandehi. The feasibility study’s outcome was 
to develop the local name of MNP as “Baal Vita,” 
agreed for supplementation to children age 6-23 
months and MNP packaged with IYCF counseling 
message. Effective counseling on nutrition, 
nutrition education, and follow up to the caregiver 
is essential to improve coverage and comply with 
the recommended dose of MNP.8

Nevertheless, in the FY 2074/75, less than 50 
percent of children aged 6 to 23 months had taken 
their first dose of multiple micronutrient powder; 
however, the 3rd cycle of intake is drastically low 
at 15.6 percent.9 Similarly, in Rasuwa, despite the 
year-round availability of MNP in health facilities, all 
children (100%) had completed the first cycle; only 
46% of children had completed the third cycle.10 
Despite this long and continuous effort from the 
government and non-government sectors, the 
consumption of the 3rd cycle of MNP intake was 
shallow in Rasuwa district.10 So this study gives 

predictors related to the low adherence of MNP; we 
have seen a considerable gap between adherence 
to the third dose of MNP in Rasuwa district since 
more than 90% of children do not consume MNP.11 
Given this backdrop, we aimed to identify the 
adherence to MNP and its contextual predictors 
of adherence to MNP among children aged 6-23 
months in Rasuwa district, Nepal, to improve MNP 
intake adherence and program impact ultimately. 

METHODS
We conducted a cross-sectional study in two rural 
municipalities of Rasuwa district Nepal, namely 
Kalika and Uttargaya rural municipality, among the 
children aged 6-23 months with MNP supplied by 
government health facility in the past 60 days. For 
this study, adherence to MNP refers to the extent 
to which children aged 6-23 months fed with one 
sachet MNP per day for 60 days. Children who 
consumed 60 sachets as high adherence and 
those <60 sachets as low adherence. In this study, 
knowledge of a mother about anemia means an 
understanding of the mother about anemia. It was 
measured through five questions on causes, signs, 
consequences, and prevention/treatment. Similarly, 
mother’s knowledge about MNP was measured 
through ninee questions on product information, 
dosage, and usage. It was categorized as adequate 
and inadequate knowledge based on PCA scoring. 

For the availability of MNP, we considered the 
place from where the mother received MNP 
packets. Acceptability scores were calculated for 
two dimensions; first, the ease of use and second 
organoleptic properties. The mean ease of use was 
calculated based on three items, i.e., packaging 
of MNP, properties of MNP, and storage of MNP 
using a 3-point Likert scale (“Agree”, “Neutral” 
and “Disagree”). The organoleptic properties were 
calculated based on four items i.e., color, taste, 
odor, and overall, the likeability of food after mixing 
with MNP. 

We randomly selected two municipalities. A list 
of all children who were fed MNP was obtained 
from Female Community Health Volunteer (FCHV) 
through Vitamin A register. The sample size was 
calculated with finite population size. The total 
number of children aged 6-23 months in the Rasuwa 
district was 1406. The sample size calculated was 
181, and with a 10% non-response rate, the size 
became 199. We had approached 200 mothers 
for the consent and all the mothers gave their 
written informed consent. Therefore, we collected 
information from 200 mothers, which was the 
final sample size. From each Kalika and Uttargaya 
rural municipality, the required sample size was 
calculated using proportionate to population size 
(PPS). 

Data collection was carried out in February-
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March 2020 using a semi-structured interview 
questionnaire. STATA version 13 was used for data 
analysis. Bivariate analysis and multivariate analysis 
were done to test the significant differences 
examine the effects of independent predictors. 
Adjusted Odds Ratio (AOR) was calculated with 
a 95% confidence interval. The ethical review 
committee approved the study at the Institute 
of Medicine (approval no: 263(6-11)-E2 076/077) 
and Nepal Health Research Council (approval no: 
21/2020 MT). Participants provided verbal and 
written consent to participate in the study, and it 
was voluntary and anonymous.

RESULTS 
More than half of the children (61.29%) were 12-23 
months old, with a mean age of 14.66±5.3 months. 
The mother’s age ranged from 16 to 40 years, with 
a mean age score (25.29±5.3). The total number of 
live children ranged from one child to five children. 
About half of the mother (50.03%) had one child. 
More than 4 in 10 mothers (41.3%) had education 
level SLC and above, and most mothers were 
housewives (54.8%) by occupation. More than 
one in four (26 %) families were middle quintiles 
followed by high (22.6%) and lowest (20.6%). The 
sample mean of high adherence to intake of 60 
sachets of MNP was 41.3%, as depicted on the last 
horizontal line of Table 1.

Out of total mothers, about half of the mothers 
had adequate knowledge of anemia (50.49%) and 
knowledge of MNP (48.39%). About two in three 
mothers (66.45%) did not accept the organoleptic 
properties. For 4 in 5 mothers (82.58%), there was 
regular availability of MNP, but 1 in 5 mothers there 
was no regular availability of MNP (Table 2).
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Table 1. Socio-demographic characteristics of 
Mothers of children aged 6-23 months (n=155)

Characteristics N (%)

Age of mother (years)
Mean age ± S.D. (25.29±5.32)
Less than 20 
20-25 
26-30
More than 30

Age of children (Months)
Mean age ± S.D. (14.66±5.23)
6-12 months 
12-23 Months 

Occupation
Housewife
Daily wages
Service
Agriculture

Education
Nonformal education 
Primary 
Secondary 
SLC and above 

Wealth index
Lowest
Low
Middle 
High 
Highest

Adherence to 60 sachets of MNP intake
Low adherence
High adherence

18 (11.61)
68 (43.87)
44 (28.39)
25 (16.13)

60 (38.71)
95 (61.29)

85 (54.8)
7 (4.5)
11 (7.2)

52 (33.5)

37 (23.9)
26 (16.8)
28 (18.1)
64 (41.3)

32 (20.6)
22 (14.2)
41 (26.5)
35 (22.6)
25 (16.1)

91(58.70)
64(41.29)

Table 2. Mother’s knowledge of Anaemia and MNP and its acceptability and availability

Characteristics
Non adherence (n=91) Adherence (64) Total (n=155)

n (%) n (%) n (%)

Knowledge on MNP
Non-Adequate 
Adequate 

Knowledge on Anemia
Non-Adequate 
Adequate 

Organolaptic Properties
Non-accepted 
Accepted 

Availability of MNP
Non- regular
Regular  

MNP Vita Received from
FCHV
HF

48 (52.75)
43(47.25)

26 (43.33)
34 (56.67)

38 (41.76)
53 (58.24)

18 (19.78)
73 (80.22)

57 (62.64)
34 (37.36)

27 (42.19)
37 (57.81)

25 (58.14)
18 (41.86)

14 (21.88)
50 (78.13)

9 (14.06)
55 (85.94)

30 (46.88)
34 (53.13)

80 (51.61)
75 (48.39)

51 (49.51)
52 (50.49)

52 (33.55)
103 (66.45)

27 (17.42)
128 (82.58)

87 (56.13)
68 (43.87)
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Table 3. Socio-demographic factors associated with adherence to MNP from binary logistic regression

Characteristics Crude odds ratio (COR) 95 % CI p-value

Age of mother
Less than 20 years
20-25 years
26-30 years
More than 30 years

Age of child
6-12 months
13-23 months

No. of children under 5 years
No child of 23-59 months
One child of < 5 years
Two children of < 5 years

Education
SLC or more 
Less than secondary 

Wealth index
Lowest
Low
Middle 
High 
Highest

Ref
2.11
1.72
3.34

Ref
1.43

Ref
0.5
1.1

Ref 
0.76

Ref
0.50
0.63
0.71
1.07

0.73-6.11
0.56-5.2

0.94-11.85

0.74-275

0.25-1.00
0.24-4.71

0.40-1.45

0.16-1.51
0.24-1.61
0.26-1.89
0.36-3.15

0.17
0.34
0.06

0.27

0.05
0.93

0.41

0.22
0.33
0.496
0.91

Table 4. Knowledge, availability and acceptability factors associated with adherence to MNP from binary 
logistic regression

Characteristics Crude odds ratio (COR) 95 % CI p-value

Knowledge factor 
Knowledge on anemia 
Non-Adequate 
Adequate 

Knowledge on Baal Vita 
Non-Adequate 
Adequate 

Availability factor 
Baal Vita received from 
FCHV
HF

Availability of MNP
Non- regular
Regular  

Acceptability of MNP 
Non-accepted 
Accepted

Ref
0.81

Ref
0.96

Ref
1.96

Ref
1.42

Ref 
2.52

0.37-1.78

0.50-1.81

1.02-3.76

0.62-3.28

1.27-5.00

0.16

0.9

0.04*

0.4

0.01*
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A higher adherence with MNP was observed 
among mothers having one child less than five 
years of age as compared to mothers who did not 
have any child of 23-59 months of age, though the 
statistical significance was borderline (COR=0.5, 
95% CI: 0.25-1.00). Other sociodemographic 
factors, such as the age of mother, age of a child, 
education of mother, and wealth index, were found 
not statistically significant in the analysis (Table 3).

The odds of having adherence to MNP were 1.96 
times higher in mothers who received MNP form 
health facility (COR=1.96, 95% CI: 1.02-3.76) than 
the counterparts who received MNP from FCHV. 
Mothers who accepted the properties of MNP 
(95% CI: 1.27-5.00) seemed to have odds of 2.52 
times than the mother who did not.

Only statistically significant independent variables 
in bivariate analysis were included in the final 
multivariate analysis. Multiple logistic regression 
analysis was carried out to obtain adjusted odds 
ratios. In the final model, only the acceptance of 
properties of MNP by children was 2.52 times 
higher odds of adherence to MNP (95% CI: 1.27-
5.00). In addition, MNP received from HF had 1.69 
times the odds of adherence with MNP with 95% 
CI that bordered the significance of 0.83-3.24.

DISCUSSION
Home fortification of food with MNP is one of 
the major strategies to address micronutrient 
deficiency in children. Therefore, in Nepal since 
2009, the distribution of MNP sachets has been 
started to address the Iron Deficiency Anemia 
(IDA). Since sachets are easier to use and have 
better acceptance, it improves adherence to MNP. 
This is a cross-sectional study to measure the 
adherence of MNP at the community level. There 
found that at least one child of less than five years, 
MNP received form HF and acceptance of MNP are 
positively associated with adherence to MNP. The 

study found adherence of 41.3% among children age 
6-23 months. The study carried out in Bangladesh 
showed adherence of 70%.12 For a similar study, 
two months schedule of daily feeding MNP 
supplementation, the adherence was 81-100%.13,14 
Most of the studies were controlled where health 
workers regularly monitored the intervention. This 
might be the reason for higher adherence in these 
studies. 

The age of the mother and age of the child was not 
significantly associated with adherence to MNP. 
One study conducted in Bangladesh showed no 
relation between the mother and child’s age to the 
adherence to MNP.12 A pilot study conducted in 
Nepal is consistent with our study. 15 Like this study, 
the education level of the mother did not make any 
difference in adherence to MNP.12 Nevertheless, 
the research conducted in Peru showed that 
there was a significant difference in the education 
level of mother and adherence to MNP.16 A study 
conducted in Nepal resulted in the mothers who 
had no education level (p=<0.001) were associated 
with high adherence to MNP.17 In the majority of the 
study, adherence was associated with the mothers 
who had no education. In our study, there were no 
illiterate mothers, so that it may be the reason for 
such a result. For this study, illiterate means those 
mothers who can neither read nor write at all. No 
illiterate mother in the study area could result from 
many nonformal education programs conducted in 
the area.

The wealth index is a relative estimation of the 
economic status of households in our study. 
Though, the family with middle economic status 
had high coverage of MNP, there was no significant 
association between wealth index and adherence. 
In contrast, the study conducted in Nepal showed 
that the household with the low economic 
condition had high adherence to MNP.18 This might 
be because people with low economic status did 
not know the importance of food supplementation, 
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Table 5. Predictors of MNP intake adherence form multiple logistic regression

Characteristics Crude odds 
ratio (COR) 95 % CI p-value AOR 95 % CI p-value

No of children under 5 years
No child of 23-59 months
One child of < 5 years
Two children of < 5 years

MNP Received from 
FCHV
HF

Acceptability of MNP
Non-accepted 
Accepted

Ref
0.5
1.1

Ref
1.96

Ref 
2.52

0.25-1.00
0.24-4.71

1.02-3.76

1.27-5.00

0.05
0.93

0.04*

0.01*

0.76

1.69

2.22

1.10-4.48

0.83-3.24

0.13-1.33

0.35

0.14

0.02*
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and people with high economic status did not need 
the supplementation.

Regarding the knowledge of anemia and MNP, there 
was no significant association with adherence.  
Likewise, a cross-sectional study conducted in 
Bangladesh, knowledge score did not affect the 
adherence to MNP.12 But a cross-sectional pilot study 
conducted in Kapilbastu and Achham, including 
2578 children aged 6-23 months, knowledge 
on the appropriate use of MNP is associated 
with adherence to MNP.19 Health workers had a 
significant influence in adherence to MNP since 
mothers who received MNP from health facility had 
higher adherence than mothers received MNP from 
FCHV. Most mothers received MNP form FHCV 
(56.13%), and only about 43.87% received from 
HF. In contrast to our study, a pilot study conducted 
in Rupandehi and Parsa, there was high adherence 
among mothers who received MNP form FCHV (p= 
<0.001).17 In rural areas, the distribution of MNP by 
FCHV had higher coverage. 

Acceptability of the MNP was determined through 
the ease of use of MNP and organoleptic properties 
of MNP. The mean ease of use summary score 
was 3.2 ± 0.81. It was calculated based on three 
items i.e., packaging of MNP, properties of MNP, 
and storage of MNP using a 3-point Likert scale. 
Almost 9 out of 10 mothers disliked the ease of 
use for MNP (Data not presented in the table). This 
study resulted that the mother who found it easy 
to use and accept the organoleptic properties of 
MNP were more likely to have adherence than the 
mothers who did not. A study of Nepal revealed that 
the child who did not like the food after mixing with 
MNP had low odds of adherence than as compared 
to the child who wanted the properties of food after 
mixing with the MNP.18 Similarly, compared to the 
mothers who did not recognize any organoleptic 
changes in food after mixing with MNP were more 
likely to adhere than the mother who noticed.19 
In this study, we also felt that mothers had some 
difficulties in understanding and responding to the 
questions related to the acceptance of MNP. The 
reason for this result could be due to this, there was 
an association between acceptance of properties of 
MNP and adherence to MNP.

While interpreting our study’s findings, some 
limitations should be considered in generalizing the 
results, which are applicable for a similar settings 
and context instead of throughout the country. Most 
of the study measured adherence in a controlled 
setting where they count the number of used and 
unused packets regularly.14,20,21 In our study, used 
sachets were not available, and only the unused 
sachets were counted only in the case where the 
child was currently feeding. Therefore, we have to 
rely on the mother’s ability to recall the information 
to calculate the adherence. 

CONCLUSION
Acceptability of MNP by the mother is the key to 
increase adherence to MNP. In the view to address 
low adherence issues, the distribution of MNP from 
a health facility, tailored with nutrition education, 
counseling, and follow up to the mothers are 
essential to improve adherence to MNP. Program 
managers should be concerned about predictors 
and design comprehensive approaches that 
increase adherence to MNP at the community level. 
FCHVs will be the appropriate agent to follow up 
to ensure the sustained use of MNP. Additionally, 
intermittent formative studies should be warranted 
to minimize information biases and to improve MNP 
intake adherence and program impact ultimately.
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