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Introduction
e World Health Organization (WHO) estimates
that 29 per cent of all women of reproductive
age and 38 per cent of pregnant women worldwide
are anaemic, half of whom have iron-deficiency
anaemia (WHO, 2011). In Nepal, 41 per cent of
women aged 15 to 49 years and nearly half of all
pregnant women suffer from anaemia (NDHS,
2016). Adolescent girls are particularly vulnerable
to anaemia due to menstrual blood loss, the de-
mands of pubertal growth, vulnerability to in-
fection and worm infestation, and reliance on
iron-poor, staple crop-based diets (WHO, 2011a).
An estimated 43 per cent of adolescent girls
(aged 15-19 years) are anaemic in Nepal (NDHS,
2016), with prior studies conducted in Nepal
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supplementation programme and improving health and 
nutrition behaviors among adolescents through capacity 

building, school health programme, media mobilisation, 
monitoring and research.
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Location: Nepal
What we know: ere are very high rates of iron-deficiency anaemia among adolescent
girls in Nepal, which has negative health consequences, particularly during adolescent
pregnancy. 

What this article adds: A 2017 study in Nepal investigated barriers and enablers of iron-
rich food consumption among teenage girls in Kapilvastu, a terai (plains district) of Nepal.
Ninety-four adolescent girls (mean age 15 years) were interviewed using a semi-structured
questionnaire; participants were assigned to either a ‘doer’ (n=46), or a ‘non-doer’ (n=48)
group, based on 24-hour recall of eating or not eating iron-rich foods. Most girls in both
groups (91 per cent of doers and 92 per cent of non-doers) perceived that a main facilitator
for the consumption of iron-rich foods was the availability of green leafy vegetables at
home. Half of non-doers perceived that the lack of availability of iron-rich foods at home
makes it more difficult to consume iron-rich food, significantly more than non-doers. Sig-
nificantly more non-doers than doers (p=0.002) perceived family income to be important
(although only 19 per cent reported this). ere were significant differences in perceptions
between doers and non-doers regarding advantages of eating iron-rich foods (physical
growth and development, source of energy and protection from disease). Both groups
would benefit from nutrition education to address misconceptions. Parental support in
consuming iron-rich foods, particularly from mothers, was perceived as important in both
groups, suggesting that other household members, especially mothers, should be included
in nutrition education programmes. 
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and India showing even higher prevalence in
this age group (50 per cent to 90 per cent). Iron
deficiency in adolescents is associated with
lowered attentiveness, memory, school perform-
ance, school attendance and learning retention;
stunted physical growth; delayed onset of menar-
che; increased morbidity from infection; and re-
duced physical capacity and work performance
(WHO, 2011a). Anaemia during pregnancy in-
creases the risk of fetal mortality and morbidity;
low birth weight (LBW); and overall infant mor-
tality, the risk of which is increased further in
adolescent pregnancy (WHO, 2011a). 

Adequate iron consumption in young girls
can improve cognitive performance and iron
stores for later pregnancies (WHO, 2016). e

Ministry of Health (MoH) in Nepal recently in-
troduced a weekly iron and folic acid (IFA) dis-
tribution programme to adolescent girls in 12
of its 77 districts. Nutrition education can
improve compliance in such programmes and
education on diet and the importance of con-
sumption of iron-rich foods can complement
supplementation. To inform this, it is important
to identify behavioural determinants (barriers
and enablers) among those who consume iron-
rich foods (‘doers’) and those who do not (‘non-
doers’) within this age group. is study inves-
tigates barriers and enablers of iron-rich food
consumption among doer and non-doer ado-
lescent girls in Nepal to provide this valuable
information to policy makers, planners and im-
plementers of such programmes. 

Methods
Cross-sectional data were collected in January
and February 2017 from one terai district (Kapil-
vastu) in Nepal. A questionnaire was developed
using standard guidelines (Kittle, 2013) and trans-
lated into Nepali. Sixteen data collectors were
trained for two days on its use. Enumerators were
also given a set of food cards each (pictorial cards
displaying local iron-rich foods) to aid interviews.
Kapilvastu was selected because of its rich cultural,
linguistic and ethnic/caste diversity. e district
has a population of almost half a million, including
more than 100,000 adolescents, of whom about
50 per cent are females (CBS Nepal, 2011). Multi-
stage sampling was used and eight different com-
munities were selected for data collection, based
on geographical location (north, south, east and
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Determinants                       Doers 
(#, %)
(n=46)

N on- Doers 
(#, %)
(n=48)

Difference Odds
ratio

Relative
risk

p-value

1. Self-efficacy: What makes it easier to consume iron-rich foods?
Family income 0 (0%) 9 (19%) 19% 0.00 0.00 0.002

Access to green leafy
vegetables at home

42 (91%) 44 (92%) 0% 0.95 0.96 0.619

Access to green leafy
vegetables at market

29 (63%) 25 (52%) 11% 1.57 1.50 0.193

2. Self-efficacy: What makes it difficult to consume iron-rich foods?
Iron-rich foods not
available at home

14 (30%) 24 (50%) 20% 0.44 0.47 0.042

Not enough money
to buy

23 (50%) 28 (58%) 8% 0.71 0.74 0.273

Market is far for
buying

11 (24%) 18 (38%) 14% 0.52 0.56 0.114

3. Positive consequences: What are the advantages to consuming iron-rich foods?

Physical growth and
development

17 (37%) 5 (10%) 27% 5.04 3.9 0.002

Source of energy 19 (41%) 36 (75%) 34% 0.23 0.28 0.001

Good health 29 (63%) 32 (67%) 4% 0.85 0.87 0.440

Protect from disease 9 (20%) 23 (48%) 28% 0.26 0.3 0.003

4. Negative consequences: What are the disadvantages to consuming iron-rich
foods?

Having diarrhoea/
vomiting

21 (46%) 26 (54%) 9% 0.71 0.74 0.268

No disadvantages 17 (37%) 9 (19%) 18% 2.54 2.26 0.04

Suffer from cold 9 (20%) 9 (19%) 1% 1.05 1.05 0.564

6. Social norms: Who approves of consuming iron-rich foods? 
Mother 42 (91%) 44 (92%) 1% 0.95 0.96 0.619

Father 35 (76%) 33 (69%) 7% 1.45 1.40 0.287

Teacher 17 (37%) 19 (40%) 3% 0.89 0.9 0.48

7. Social norms: Who disapproves of consuming iron-rich foods? 

Nobody 33 (72%) 38 (79%) 7% 0.67 0.7 0.275

Parents (father and
mother)

8 (17%) 7 (15%) 3% 1.23 1.21 0.464

Brother/sister and
sister-in-law

5 (11%) 4 (8%) 3% 1.34 1.30 0.473

Table 1 Three most common responses per group 

Determinants                       Doers 
(#, %)
(n=46)

Non- Doers 
(#, %)
(n=48)

Difference Odds
ratio

Relative
risk

p-value

1. Perceived severity: How serious it would be if you become anaemic? 

Very serious 8 (17%) 10 (21%) 3% 0.80 0.82 0.436

Somewhat serious 24 (52%) 33 (69%) 17% 0.50 0.54 0.076

Not serious at all 14 (30%) 5 (10%) 20% 3.76 3.09 0.015

2. Action efficacy: How likely is it that you would become anaemic if you ate iron-
rich foods each day?

Very likely 0 (0%) 6 (13%) 13% 0.00 0.00 0.015

Somewhat likely 20 (43%) 27 (56%) 13% 0.60 0.63 0.151

Not likely at all 26 (57%) 15 (31%) 25% 2.86 2.55 0.012

3. Divine will: Do you think that God approves of you eating iron-rich foods each day? 

Yes 29 (63%) 23 (48%) 15% 1.85 1.75 0.102

Maybe 2 (4%) 7 (15%) 10% 0.27 0.29 0.090

No 15 (33%) 18 (33%) 5% 0.81 0.82 0.390

4. Culture: Are there any cultural rules/ taboos against eating iron-rich foods each day?

Yes 8 (17%) 6 (13%) 5% 1.47 1.41 0.354

Maybe 5 (11%) 4 (8%) 3% 1.34 1.3 0.473

No 33 (72%) 38 (79%) 7% 0.67 0.7 0.275

Table 2 Three most common responses per group

west) and participants were recruited voluntarily. In Kapilvastu,
one municipality and seven village development committees
(VDCs) were selected. Within selected VDCs and municipalities,
eighteen wards (the smallest geographical unit in Nepal) were
selected for study inclusion. 

Each enumerator collected data from three respondents
per day in the adolescents’ own homes. e first participant
was purposively selected by the female community health
volunteer (FCHV) and the others were recruited by the first
(snowball sampling). During the interview participants were
assigned to one of two groups, doer or non-doer. A doer
was defined as an adolescent girl who reported having eaten
iron-rich foods in the 24 hours prior to the interview. A
non-doer was defined as an adolescent girl who reported
not having eaten any iron-rich foods in the 24 hours prior
to the interview. Data were collected from all 94 adolescent
girls approached for interview (46 doers and 48 non-doers)
through face-to-face, in-depth, semi-structured interviews.

Each interview lasted up to 30 minutes; results were
recorded on paper and coded the same day. To ensure con-
sistency of reporting, coding took place in groups of enu-
merators through group discussion. Responses were compiled
and analysed on an Excel barrier analysis tabulation sheet
and in SPSS version 23.0.

Results
e analysis identified key factors that explain the differences
between adolescents who consumed iron rich-foods on the
previous day and those who did not. e mean age of re-
spondents was 15 years and respondents ate three times on
the previous day on average. Tables 1 and 2 provide summary
information for the barrier and facilitator constructs generated
from the data. Important findings were: 
• A high proportion of doers (91 per cent) and non-doers

(92 per cent) perceived that access to green leafy vegeta-
bles at home would make it easier for them to consume 
iron-rich foods; significantly more non-doers than doers
perceived that greater family income would make it 
easier to consume iron-rich foods (p=0.002, 19 per cent
difference), although the actual number of non-doers 
reporting this was low (19 per cent).

• Half of non-doers perceived that the lack of availability 
of iron-rich foods at home makes it more difficult to 
consume iron-rich food (significantly more than non-
doers; p=0.042, 20 per cent difference).

• ere were significant differences between the two 
groups in their perceptions of the advantages of eating 
iron-rich foods. Doers were 3.9 times more likely than 
non-doers to believe that physical growth and develop-
ment were a benefit (p=0.002, 27 per cent difference); 
non-doers were more likely than doers to report source 
of energy (p=0.001, 34 per cent difference) and protec-
tion from disease (p=0.003, 28 per cent difference) as 
positive benefits. Girls in both groups commonly cited 
“general good health” as an advantage (63 per cent of 
doers and 67 per cent of non-doers). 

• In terms of perceived negative consequences from eating
iron-rich foods, doers were more than twice as likely to 
say that there are no disadvantages (p=0.040, 18 per 
cent difference) and almost half of girls in both groups 
perceived diarrhoea and vomiting to be a negative 
consequence. 

• ere was strong agreement within and between groups
of there being parental support for the consumption of 
iron-rich foods, with a particular emphasis on the 
positive role of mothers. 

• A high proportion of girls in both groups perceived that
anaemia would be a serious health problem (52 per cent
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Women discussing iron rich orange fleshed
sweet potato with a community health
volunteer, Prasiddha, 2017
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of doers and 69 per cent of non-doers). 
• Doers were twice as likely as non-doers to 

say it is unlikely that they would become 
anaemic if they eat iron-rich foods (p=0.012,25
per cent difference).

• A high proportion of both doers (63 per 
cent) and non-doers (48 per cent) believed 
that God would approve of them eating iron-
rich foods (although doers were more likely
to report this, the difference was not 
statistically significant) and most
respondents in both groups reported that 
there were no cultural taboos against 
consuming iron-rich foods. 

Discussion and conclusion 
e results of this study show that a main per-
ceived facilitator for the consumption of iron-
rich foods among adolescent girls in Nepal is
the availability of green leafy vegetables at home.
is suggests behavioural change interventions

should target households and, in particular,
members with influence over foods purchased
and consumed. In terms of household income,
non-doers were more likely to cite low income
as the reason for there being less green leafy
vegetables at home, although the actual pro-
portion reporting this was low. A 2014 adolescent
nutrition survey in Nepal (Aryal et al, 2014)
found no difference in anaemia prevalence by
family monthly income, which suggests that
this may not be as important as food choice. 

e perceived positive consequences have a
significant impact on nutritional behaviour
(Beydoun and Wang, 2008); hence nutrition
education is important. Results from this study
show that there is great opportunity to educate
adolescent girls on nutrition to emphasise the
positive benefits of consuming iron-rich foods,
address misconceptions about the disadvantages
of consuming these types of food, and draw

linkages between iron-rich foods and anaemia.
is seems to be important for both groups,
particularly for non-doers. is study is an
initial step in filling gaps in understanding the
influences on the dietary practices of adolescent
girls in Nepal; additional research is needed,
particularly in other parts of the country. is
type of research is crucial for designing policies
and programmes to improve the consumption
of nutritious foods, such as iron-rich foods, and
ultimately to improve the health and nutritional
status of this population. 

For more information, contact: Ajay Acharya,
email: acharyajayc@gmail.com 
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Location: Global
What we know: Agriculture has strong potential to improve nutrition outcomes through
improving food availability and access and through enhancing household food security,
dietary quality, income and women’s empowerment. 

What this article adds: A review was undertaken of 45 papers summarising empirical ev-
idence (since 2014) including findings from impact evaluations of a variety of nutrition-
sensitive agriculture (NSA) programmes and observational studies that document link-
ages between agriculture, women’s empowerment and nutrition. Results show that NSA
programmes improve a variety of diet and nutrition outcomes in mothers and children.
e review found marked improvements in recent studies in design, quality and rigour.
To improve outcomes, NSA programmes should include health behaviour change com-
munication (BCC); interventions to empower women; actions to improve health and wa-
ter, sanitation and hygiene (WASH); and provide micronutrient-fortified products. Con-
textual, cultural, economic and food environment factors modify the impacts of agricul-
ture on nutrition outcomes, with markets and women’s empowerment being among the
most important. More research is needed into sustainability, scale-up and cost-effective-
ness of NSA programmes and understanding their role in, contributions to, and interac-
tions with markets, the food environment and local and national food systems. 

Nutrition-sensitive agriculture: What have we
learned and where do we go from here?

Agrowing number of governments, donor
agencies and development organisations
are committed to supporting nutrition-
sensitive agriculture (NSA) to achieve de-

velopment goals. Although consensus exists on path-
ways via which agriculture may influence nutrition-
related outcomes, empirical evidence on agriculture’s
contribution to nutrition and how it can be enhanced
remains weak. is paper reviews recent empirical
evidence (since 2014), including findings from impact
evaluations and observational studies that document
linkages between agriculture, women’s empowerment
and nutrition, as well as pathways, mechanisms and
contextual factors that affect where and how agriculture
may improve nutrition outcomes. 

1 Marie T. Ruel, Agnes R. Quisumbing, Mysbah Balagamwala 2017. 
Nutrition-Sensitive Agriculture: What Have We Learned and Where Do 
We Go from Here? IFPRI Discussion paper.
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