Risk of nutritional
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increases

during female
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comparison of
the cost of a
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Schools-based programmes are a
good platform for teaching girls
about their nutritional needs, Mali

GLOBAL

What this article is about: Adolescent girls have increased nutrient needs that
are not easy to afford in low-income countries. This analysis investigates how
economic barriers may affect adolescent girls’ food choices.

Key messages:

o Although the cost of a diet that meets only energy requirements is less for
an adolescent girl than for an adult male, the cost of a diet that covers

nutrient requirements is higher.

For most countries, the cost share of a nutritious diet for an adolescent girl is
the greatest among the members of the standard five-person household
modelled in Fill the Nutrient gap analyses. On average, an adolescent girl
contributed to 33% of the household’s cost of a nutritious diet whereas an

adult male contributed to 20%.

The costs of nutrient adequate diets often peak around adolescence because
adolescent girls require nutrient-dense foods to meet needs. In the contexts
of Burundi and Timor Leste, even those foods that most cheaply cover
nutrient needs are generally far more expensive than cereal staples.
Functioning food systems are critical to ensure nutrient-dense foods are
available and affordable. Programmes promoting food production and food
security should be expanded to focus not only on cereal staples but also on
comparatively cheap local sources of nutrients that provide both energy and
a significant share of the micronutrients needed.

Introduction

Healthy diets that meet nutrient needs are
critical across the lifecycle. Development
stages, including that of puberty, increase
the need for certain nutrients, placing in-
dividuals with poor physical or economic
access to nutrient-dense foods at risk of
nutrient deficiency (Bose et al, 2021).
Studies have shown that the elevated nu-
trient needs related to the rate of growth
and menstruation place adolescent girls at
a heightened risk of anaemia and other nu-
trient deficiencies, making this group
amongst the most nutritionally vulnerable
(Christian & Smith, 2018). Major micro-
nutrient deficiencies in adolescent girls, in
countries where adolescent pregnancy is
high, is an important risk factor for low
birth weight and child stunting.

Adolescent girls have received increased
attention within the nutrition sector in
recent decades (Madjdian et al, 2018), spe-
cifically on understanding the societal
factors affecting food access and cultural
norms - which can favour males (Aurino,
2017) - as well as the unhealthy food
choices observed among adolescents (Mistry
and Puthussery, 2015).

Recent studies have shown that healthy
foods are restricted by prohibitively high
costs, particularly in low and low-middle
income contexts (FAO, IFAD, UNICEE
WEP & WHO, 2020). Therefore, this analysis
seeks to understand how economic barriers
affect the food choices of adolescent girls.

Since 2015, the Fill the Nutrient Gap
(FNG) analyses developed by the World
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Food Programme (WFP) and partners have
looked at the cost and affordability of meeting
adolescent girls’ nutrient needs relative to those
of other household members to estimate the
comparative risk of nutritional deficiencies.
Using FNG results from 20 low- and middle-
income countries, we assessed how much more
economically challenging it is to meet nutrient
needs as compared to energy needs for adolescent
girls relative to other household members at
different points in the lifecycle between pre-
adolescence and adult life. We also compared
two “case studies” to better understand what
factors in the food environment drive the vul-
nerability of adolescent girls.

Methods
Methods used in the Fill the

Nutrient Gap analysis

FNG analyses consist of a secondary data review
and a calculation of the least cost energy-only
diet and the least cost staple-adjusted! nutrient-
adequate diet? (“nutritious diet”) using Save the
Children’s Cost of the Diet optimisation tool
(Deptford et al, 2017). Each FNG analysis engages
stakeholders and informs decision-making for
the prevention of malnutrition (Bose et al, 2019).

Each FNG analysis estimates the cost of the
nutritious diet and the cost of the energy-only
diet for individuals and is typically estimated
at the sub-national level. Between 2015 and
2021, FNG analyses were carried out in 31
countries with 20 included in this paper.? Data
for estimating diet costs came directly from
food prices collected in each context. Among
the 20 FNG analyses included in this paper,
eight use primary data collected specifically for
FNG and 12 use secondary data (Consumer
Price Index or household survey data). All na-
tional-level values are weighted averages cal-
culated based on Cost of the Diet findings and
population percentage for subnational levels.
Household composition was standardised to
allow for inter-country comparison and includes
an adolescent girl, a moderately active adult
male, a breastfed child aged 12-23 months, a
child aged 6-7 years and a moderately active
lactating adult woman aged 30-59 years old.

Using nationally aggregated cost estimates,
we compared the cost of the energy-only diet
and the cost of the nutritious diet between an
adolescent girl and an adult male. Ratios for
comparison between these two individuals were
calculated by dividing the cost of the energy-
only diet and nutritious diet for the adolescent
girl by the cost of the same respective diets for
the adult male. The ratio allows the assessment

The staple-adjusted nutrient-adequate diet includes
quantities of local staple foods that cover roughly half of
total energy needs. As the FNG has been carried out
primarily in low- and low-middle income countries where
staples continue to account for the majority of daily
consumed food, staple adjustments are done in order to
better align optimised diets to realistic consumption patterns.
Energy, protein, fat, nine vitamins, four minerals.

11 countries were excluded because findings on diet
costs covered only part of the country or the cost of the
energy-only diet had not been estimated which was the
case for some of the earlier FNG analyses.
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Figure 1

and South America

Ratio of the cost for energy-only and nutritious diets between an
adolescent girl and an adult man in 20 countries across Asia, Africa
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of the relative cost of meeting needs between
those two individuals.

Methods used for the case studies
We selected Timor Leste and Burundi as case
studies as they had one of the highest and lowest
nutritious diet ratios between the adolescent
girl and the adult man respectively.

For these case studies, we looked at how the
cost of the nutritious diet for a child 10-11
years old* would compare to that of an adolescent
girl aged 14-15 years and of a woman 30-59
years (non-pregnant, non-lactating) to assess
how the cost of nutrient adequacy would change

across the life stages — from before until after
adolescence.

For each country, we also extracted data to
examine which three foods, identified in the
least cost nutrient-adequate diet, contributed
most significantly (in percentage terms of the
recommended nutrient intake for each micro-
nutrient) to coverage of adolescent girls’ needs
for iron, calcium, zinc and folate, respectively.
We included the weight of each selected food
in the optimised nutritious diet and the per-
centage of the food weight that contributed to
daily nutrient coverage. We then calculated the
ratio of the price of one hundred calories of

Ratios between the daily cost to access a nutritious diet for a
child 10-11 years compared to an adolescent girl and an adult

woman, in Timor Leste and Burundi
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in Burundi.

each food to the price of one hundred calories
of a representative basket of starchy staple food
in each country, following the method recom-
mended by Headey and Alderman (2019). Main
local staple foods were identified based on avail-
able market data and customary local food
practices; we compared the cost of these foods
to these pre-identified staples in their dry, un-
cooked form. Lastly, across all the zones for
which diet costs were calculated, we showed
the range of the contribution of each food item
to the overall cost of the nutritious diet.

Results
Comparison of diet costs between

an adolescent girl and an adult male
Across the FNG analyses of these 20 countries,
the cost ratio for the energy-only diet ranged
between 0.77 and 0.91, meaning that the cost
of a diet that met energy requirements was con-
sistently less for the adolescent girl than for the
adult male (Figure 1).

This pattern was reversed for the cost ratio
for the nutritious diets which ranged from 1.01
to 3.38, meaning that the cost of a diet that
covered nutrient requirements was consistently
higher for the adolescent girl than for the adult
male. The average of the ratio for countries in-
cluded in this analysis was 1.63.

For most countries, the cost share of a nu-
tritious diet for an adolescent girl was the
greatest among the members of the standard
five-person household modelled in FNG (Figure
2). On average, an adolescent girl contributed
33% of the household’s cost of a nutritious diet
whereas an adult male contributed 20%.

Evolution of cost of nutrient
adequacy across the life stages
from before until after adolescence

in Timor Leste and Burundi

We estimated the lowest cost of a nutritious
diet for three individuals: a child aged 10-11
years, a girl aged 14-15 years and a woman
aged 30-59 years in Timor Leste and Burundi
(Figure 3). The results presented are shown in
proportion to the cost of the nutritious diet
for a child aged 10-11 years. We found that, as
a girl went from 10-11 years into adolescence,
the cost of the nutrient adequate diet increased
by 252% in Timor Leste and by 139% in
Burundi. After adolescence, this cost decreased
but was still higher than pre-adolescent costs
in both countries.

Cost of top three micronutrient-
rich food items in nutritious diets
of adolescent girls in Timor Leste
and Burundi

In both Timor Leste and Burundi, we examined
to what extent the micronutrient content of each
of the three main food sources in the optimised
diet for an adolescent girl would contribute to

4 We selected a child aged 10-11 years not specifying sex
as the nutrient requirements for male and female
children are the same, assuming equal weights and
activity levels, until puberty.
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Talllﬂ 1 Top three foods contributing to covering the micronutrient needs of an adolescent girl in Timor Leste and Burundi

Contribution of Food Item in the
specified amount to overall cost
of the nutritious diet across

Price Ratio
between Food
Item and Staple

Contribution to
coverage of
nutrient needs in

Grams Included
in Daily Diet for
the AG**

Food Item MDD-W Food Group*

AG** (%) Food modelling zones (%)
Iron Taro greens Dark green leafy vegetables 693 347 3.10 14
Dried meat (beef) Meat, poultry and fish 99 33.7 26.9 34-51
Leaf, cassava, raw Dark green leafy vegetables 649 325 8.07 14-25
Calcium Taro greens Dark green leafy vegetables 693 82.1 3.1 14
Leaf, cassava, raw Dark green leafy vegetables 649 81.0 8.10 14-25
Soy bean tofu Pulses 184 1.4 6.3 7-12
Zinc Dried meat (beef) Meat, poultry and fish 99.0 334 26.9 34-5
White rice - imported Cereals, roots, and tubers 359 29.0 1 7-17
Leaf, cassava, raw Dark green leafy vegetables 649 19.4 8.07 14-25
Folate Taro greens Dark green leafy vegetables 693 85.3 3.1 14
Leaf, cassava, raw Dark green leafy vegetables 649 85.0 8.07 14-25
Chicken eggs Eggs 11 7.10 18.4 24-27
. Bwwa
Iron Leaf, cassava, raw Dark green leafy vegetables 576 51.0 2.46 6-27
Leaf, amaranth, raw Dark green leafy vegetables 132 13.2 3.70 3-19
Cowpea, dried, raw Pulses 107 12.8 1.01 15
Calcium Leaf, amaranth, raw Dark green leafy vegetables 576 60.8 2.46 6-27
Leaf, amaranth, raw Dark green leafy vegetables 132 19.1 3.70 3-19
Fish, small, dried, fresh water Meat, poultry and fish 14.7 9.7 2227 5-32
Zinc Cowpea, dried, raw Pulses 107 27.6 1.01 15
Leaf, cassava, raw Dark green leafy vegetables 576 25.8 2.46 6-27
Soybean, flour, raw Pulses 84.9 21.1 1.16 15
Folate Leaf, cassava, raw Dark green leafy vegetables 576 39.8 2.46 6-17
Cowpea, dried, raw Pulses 107 23.7 1.01 15
Bean, kidney, dried, raw Pulses 94.4 19.4 0.907 2-10

* MDD-W: Minimum diet diversity for women; ** AG: adolescent girl
Note: The sum of the percentages may add up to over 100% by case study and micronutrient as not all modelling areas included the same foods in the optimised nutritious diet, i.e., one kind of
green leafy vegetable covered over a third of iron needs in one of the modelling zones while a different type of leafy green vegetable covered over a third of iron needs in another modelling zon

covering her micronutrient needs. Table 1 shows
the price ratio between the caloric price of each
food compared to the caloric price of staples.

In Timor Leste, the optimised diet included
comparatively more low-calorie, high-nutrient
density foods such as dried beef meat and leaves
than in Burundi.

For Timor Leste, the caloric costs of non-
staple foods that most cheaply covered iron,
calcium, zinc, and folate were between 3 to 27
times more expensive per 100 calories than
the standard staple (rice). Animal-source foods
in Timor Leste were particularly expensive;
dried beef and eggs were included in the opti-
mised diet for iron and folate coverage re-
spectively and, despite being included in portions
of roughly 100g (around 7% of the diet’s
weight®), accounted for between a quarter to
half of the total cost.

In Burundi, adolescent girls’ nutrient needs
were covered by foods containing both energy
and micronutrients at comparatively low prices.
Beans and pulses cost only slightly more per
calorie than the staples (cassava and maize)
therefore allowing for relatively inexpensive
coverage of iron, zinc and folate.

Caloric price ratios for green leafy vegetables
were less in Burundi than in Timor Leste. As
in Timor Leste, animal-source foods (dried
fish) had a high caloric price ratio; however,
in Timor Leste, animal-source foods were
identified as the lowest cost options for coverage
of three of the four micronutrients analysed
while in Burundi only dried fish was selected
for calcium coverage.

Discussion

When only considering their energy needs, we
found the diet of an adolescent girl costs less
than that of an adult man because an adolescent
girl has lower energy needs. However, we found
that the least-cost nutritious diet for the adolescent
girl was, on average, 1.63 times more costly than
that of an adult man. Because adolescent girls
have higher absolute needs for protein, calcium,
iron and zinc, they require more foods that are
nutrient-dense, i.e., foods that contribute to filling
nutrient gaps without providing much energy.

Nutrient needs change along the lifecycle,
as does the cost of nutrient adequacy, leaving
adolescent girls among the most vulnerable
members within a household. The costs of nu-
trient-dense foods vary, specifically with regard
to their content of iron, calcium, zinc and

protein. These foods can often be expensive
particularly when they are animal-source foods.
The case studies of Timor Leste and Burundi
showed that differences in how sharply the cost
of a nutritious diet increased as a female child
became an adolescent was determined by the
types and cost of foods that were the most
cost-efficient source of these nutrients.

In Timor Leste, for which we estimated one
of the highest ratios between the cost of a nu-
tritious diet for an adolescent girl and that of
an adult male (2.80), the relative caloric price
of nutritious foods was high and households
had to spend considerable resources to access
animal-source foods and vegetables to meet
their nutrient needs. In Burundi, where the
ratio between the cost of the nutritious diet for
an adolescent girl and that of an adult male
was one of the lowest (1.22), nutrient-dense
foods did not cost much more than foods that
were mainly good sources of energy. In particular,
pulses were a good source of both energy and
specific nutrients (e.g., iron, zinc, folate and
calcium) and leafy vegetables were nutrient-
dense and relatively cheap. The differences

5The total daily weight of foods included in the diets for
Timor Leste for the AG ranged between 1342g and 1658g.
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Food markets with a diverse selection of fresi
nutn;itious foods, like this'one in Bangladesh,
help support adolescent girls’ access to nutrients

identified between Timor Leste and Burundi
point to characteristics of the food environment
such as good sources of different nutrients and
their relative cost compared to staples.

The differences identified between the food
environments of Timor Leste and Burundi did
not translate into differences in the affordability
of diets nor of nutrition outcomes. In Burundi,
for example, although beans are available and
inexpensive, low income and high poverty keep
household food expenditure levels low; it can
therefore not be assumed that households can
afford to include beans in their diets. FNG ana-
lyses estimated that both Timor Leste and Bu-
rundi had a high percentage of households that
would not be able to afford the nutritious diet
(77% and 70%, respectively) and national surveys
find high rates of stunting in children under
five (46% and 56% respectively) (GDS, 2018;
MPBGP, 2017).

In most low- and middle-income settings,
the political, developmental and agricultural
policies of the past several decades have been
oriented primarily towards the production of

staple foods to ensure adequate food supply
(Pingali, 2015) rather than nutritious foods
(OECD, 2021). Programmes promoting food
production and food security should be expanded
to focus not only on cereal staples but also on
comparatively cheap local sources of nutrients
like beans which, as can be seen in the Burundi
example, provide both energy and a significant
share of the micronutrients needed to cover
nutrient needs.

To meet the needs of an adolescent girl,
households must be able to purchase and/or
produce an adequate quantity of nutritious
foods. Across the FNG analysis included in this
paper, 39% to 76% of households could not
afford a nutrient-adequate diet in low-income
countries and 11% to 78% in low-middle income
countries. If the household cannot afford the
lowest-cost nutritious diet, the needs of those
with the highest costs of the nutritious diets —
such as adolescent girls — are most likely not
met. Interventions that focus on social protection,
that support income-generation or strengthen
livelihoods with diversification of food production

and the transformation or preservation of nu-
tritious foods can help to reduce the barriers to
accessing nutritious diets.

Efforts to add micronutrients to the diets of
vulnerable groups, including adolescent girls,
need to be increased. Fortification and bio-for-
tification of staples and commonly consumed
foods and condiments, such as fish sauce, bouil-
lon cubes and salt, can inexpensively provide
nutrients for the general population (WHO &
FAO, 2006). Adolescent girls, whether they are
pregnant or not, can also benefit from iron and
folic acid or multiple-micronutrient supple-
mentation (Engle-Stone et al, 2019).

Conclusion

The costs of nutrient-adequate diets based on
real food prices offer insights into how food
systems promote or hinder access to nutritious
diets. Evidence on the high cost of nutritious
diets for adolescent girls can highlight the eco-
nomic obstacles faced by this vulnerable group
and can serve as a powerful advocacy tool to
prioritise the inclusion of adolescent girls’ needs
in food and nutrition policies. Access to inex-
pensive, micronutrient dense commodities
within a food system decreases the comparative
vulnerability of adolescent girls and other groups
with higher needs as compared to less nu-
tritionally vulnerable members in the household.

It is therefore imperative that multi-sector
coordination between the education, gender
equality, agriculture and infrastructure and
social protection sectors is in place to ensure
that: (1) healthy nutritious foods are available
at costs that benefit both producers and con-
sumers, (2) households are economically em-
powered to purchase nutritious foods, (3)
cultural behaviours ensure that the most nutri-
tionally vulnerable, e.g., adolescent girls, receive
foods that meet their needs and (4) interventions
such as supplementation and fortification are
considered to increase the availability and intake
of micronutrients and prevent malnutrition.

For more information, please contact
Zuzanna Turowska at
Zuzanna.turowska@wfp.org
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