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ABSTRACT

Dietary diversity is one of the diet quality. Poor dietary diversity is associated with malnutrition, stunting, poor gut
health, pregnancy complications, and cognitive impairment. Overcoming the underlying and basic causes of poor
dietary diversity is imperative through policymaking. This current literature review discussed about intervention policies
to improve dietary diversity at the individual and population levels. Literature search was carried out in some databases,
i.e., Pubmed/Medline, Google Scholar, and Google with key word search such as dietary diversity, improvement,
programs, interventions, and policies. The synthesized articles included observational studies, experimental studies,
and grey literature on Dietary diversity programs and interventions. Articles on biodiversity and microbial diversity
were not included. Dietary diversity can outgrow by knowing the policy on food-based interventions which are closely
related to the food system and non-food-based interventions to improve socio-economic aspect and knowledge. Food-
based interventions include food production, food prices, agricultural diversification, market development, and food-
based dietary guidelines. Meanwhile, non-food-based interventions involve a country’s development and economic
growth, social behavior change, communication strategy, cash transfer, and mass media campaigns. Interventions to
improve dietary diversity must be carried out in multi-sectors, for example, by improving family welfare, knowledge
and behavior change, and stable food access.
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INTRODUCTION urban areas (Choudhury and Headey, 2017; Geng
etal., 2018).

The number of food groups consumed is
positively related to the adequate macronutrient
and micronutrient density and nutritional status
(Kennedy et al., 2011; Nithya and Bhavani, 2018).
Stunting in under-five children is also known
to occur partly due to poor dietary diversity,
especially in children at the age of 6-11 months
(Oldewage-Theron and Kruger, 2008; Roesler et
al., 2019; Utami and Mubasyiroh, 2020). Other
effects of poor dietary diversity are cognitive
impairment (Otsuka et al., 2017; Yin et al.,
2017; Zhang et al., 2020; Zheng et al., 2021) and
poor gut health (Heiman and Greenway, 2016;
Laitinen and Mokkala, 2019; Valdes et al., 2018).
Meanwhile, an adequate intake of dietary diversity
helps pregnant women reduce the occurrence of
pre-eclampsia, anemia, low birth weight, and
premature birth (Agrawal et al., 2015; Zerfu et

Dietary diversity, which represents a major
part of dietary quality, is the amount of food
consumed in a food group in a certain period
(Arimond et al., 2011). Globally, two out of three
children aged 6 to 23 months do not meet the
minimum recommended dietary diversity and only
consume at least five out of eight food groups in a
day. Only Asia and upper-middle-income countries
can provide the amount of fruit and vegetables
according to FAO/WHO recommendations that
mention a minimum food intake is 400 g/person/
day. Less than 40% of children in seven of eleven
subregions (i.e., Southern Africa, Eastern Asia,
Northern Africa, Western Africa, Eastern Africa,
Southern Africa, and Middle Africa) did not
meet the minimum dietary diversity (Food and
Agriculture Organization et al., 2020). Dietary
diversity in low-income countries and rural areas
is lower compared to middle-income countries and
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al., 2016). The high dietary diversity may prevent
metabolic syndrome because it contributes to
reduce low serum triglycerides, systolic blood
pressure, and adiponectin serum (Farhangi and
Jahangiry, 2018).

Household food diversity is useful to
determine the level of resources available in a
household. Due to the relevance of dietary diversity
as a pillar of food security, several factors i.e., food
availability, accessibility, utilization, and stability
influence the adequacy of food diversity (Obayelu
and Osho, 2020). Poor household and child dietary
diversity is closely related to household socio-
economic status, such as low education level, big
household size, low household food expenditure,
small house size, and poor hygiene and sanitation
of toilet facilities and drinking water (Cordero-
Ahiman et al., 2021; Obayelu and Osho, 2020;
Powell et al., 2017).

A market has a great influence on the dietary
diversity of the population (Ambikapathi et al.,
2019; Masters et al., 2018). Households who
contract with food markets more frequently are
more likely to have diversified diets related to food
purchase diversity (Matita et al., 2021). However,
a drastic increase in food prices causes a decrease
in purchasing power (Cordero-Ahiman et al., 2021;
D’Souza and Jolliffe, 2016). Food availability as
one of the pillars of food diversity is closely related
to agriculture and agrobiodiversity. For instance, it
has a relationship with the use of land varieties and
landscape heterogeneity. Besides, food availability
depends on home garden ownership, seasons, and
geography (Custodio et al., 2019; Powell et al.,
2017).

Preventions and interventions to improve
dietary diversity at the individual and population
levels should be carried out through cross-
sectoral collaborative programs. Many strategies
could improve dietary diversity, but there is no
categorization of the policies yet. In this review,
policies were reviewed based on two broad groups,
namely food-based intervention (related to the food
system) and non-food-based intervention (related
to socio-economic aspects and knowledge).
Therefore, it is necessary to improve dietary
diversity at the individual and population levels.
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METHODS

This current literature review synthesized
several previous studies to gain more understanding
about dietary diversity policies and interventions
in a broader population. A non-systematic,
explorative literature search was conducted
in some electronic database platforms such as
Google Scholar, Pubmed/Medline, and Google.
The synthesized studies included observational
studies (cross-sectional, case-control, and cohort),
experimental studies, and grey literature which
must contain relevant keywords such as dietary
diversity or diversification which were searched
alone or in combination with several keywords
such as interventions, policies, and programs.
Those keywords along with their synonyms were
obtained using the Boolean search methods. All
articles were free accessed full texts published in
Indonesian and English. Articles which talked over
other topics such as biodiversity, and microbial
diversity were excluded.

RESULTS AND DISCUSSION
Dietary Diversity Improvement Interventions

Nutrition interventions at the community level
can be carried out using two approaches: food-
based and non-food-based nutrition interventions.
Food-based interventions have something to do
with the food system aimed to improve food
production and availability, supply, processing,
conservation, commercialization, as well as
food access and consumption (Moron, 2006).
Meanwhile, non-food-based interventions aim
to improve dietary diversity through supporting
factors, e.g., socio-economic aspects and
knowledge.

These two interventions indicated a
multisectoral approach on nutrition interventions
could address the underlying causes and basic
causes of malnutrition. To comply with quality
diets, a diverse diet ensures that each individual
has access to food as an adequate source of macro
and micronutrients. Nair et al. (2016) found that
successful dietary diversity strategies can tackle
hidden hunger by integrating the interventions
with bioavailability, such as food synergy on
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food accessibility, affordability, and lifestyle
modification.

Food-based Intervention Strategy
Food Production and Supply Management

Interventions to improve population food
diversity can be applied through improved
food security (Chiang and Capina, 2018). Food
production and supply management can meet the
population needs with sufficient food quantity.
Supply management not only includes producers
and suppliers but also deals with logistics flows,
transporters, warehouses, retailers, and consumers
(van der Vorst et al., 2007). Increased food
production likely lead to local food availability.
Higher production generally means lower food
prices and access to greater quantities of food in
markets (Dorward, 2014).

Increased crop diversity alone may not be
sufficient to ensure more food diversities (Dillon et
al., 2015). Better market access in peri-urban and
rural areas in smallholder households in Kenya and
Tanzania generally result in lower food production
diversity, but higher food diversity. Such access
can expand opportunities for product sales and
purchase of diversified food items (Kissoly et
al., 2020). In Indonesia, the control of food
production, which reflects the food sufficiency of
the population, is carried out by taking into account
the level of food availability in an area, either
originating from domestic production, reserves/
stocks, or imports (Food Security Agency, 2018).
An increase in food availability and control of food
stocks leads to improved desirable dietary pattern
scores in Indonesia, ranging from 86.2 in 2016 to
92.51n 2019 (Food Security Agency, 2021).

Homestead food production programs in
four Asian countries (Bangladesh, Cambodia,
Nepal, and the Philippines) could increase dietary
diversification. Moreover, it could result in more
frequent vegetable consumption in children by
1.6 times higher through home gardening, animal
husbandry, and nutrition education (Talukder et
al., 2010).

Agricultural diversity

Agricultural diversity is “the variety and
variability of animals, plants and micro-organisms

that are used directly or indirectly for food and
agriculture, including crops, livestock, forestry
and fisheries® (Dulloo, 2019). Agriculture
increases food diversity through diversification
of food production by considering the seasons
(Habtemariam et al., 2021). Strong agricultural
biodiversity can support healthy diets through
easy access to diverse crop availability and better
soil quality (Chiang and Capifia, 2018). Other
interventions related to agricultural production
and diversification include subsidies and assistance
to distribution, tax deduction, technology, and
government-funded farm research. These policies
need to be carefully designed and implemented
to avoid unintended consequences (Food and
Agriculture Organization of the United Nations,
2019).

Agroecological control can improve diversity
through swelling small-scale production of
micronutrient-rich foods for personal or local
consumption and higher commercial production of
micronutrient-rich foods (Thompson et al., 2014).
Agroecology is the simultaneous application of
ecological and social concepts and principles
for food and agricultural system design and
management (Nannipieri et al., 2002). Such control
can also preserve micronutrient levels of commonly
eaten foods through reduced postharvest loss and
selected breed plants (Thompson et al., 2014).

Indonesia has applied agroecology in its
agricultural diversity policy. For example, the
country has established a food self-sufficient area
program by involving community representatives
from selected villages to enforce independent
communities through a labor-intensive and stunting
reduction in regions prone to food deficiency
(Food and Agriculture Organization of the United
Nations, 2019).

Food-based Dietary Guidelines

Food-based dictary guidelines (FBDGs) are
valuable tools for nutrition policy and public
health strategies to promote healthy eating with
various food groups and physical activities. These
guidelines aim to increase public awareness
of evidence-based healthy eating and lifestyle
habits, which are tailored to the eating habits of
the target population. More than 100 countries
around the world have developed food-based
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dietary guidelines that recommend a variety
of foods based on dietary patterns and culture.
Some of the holistic approaches often used are the
healthy eating pyramid or food pyramid and my
plate (Food and Agriculture Organization of the
United Nations, 2021). FBGDs are also the basis
for assessing the dietary diversity of the population
(Verger et al., 2019).

Interdisciplinary experts, including
policymakers, legislators, nutrition and other health
professionals, have developed dietary guidelines in
agriculture, education, consumer science, non-
government organizations, communications, as
well as private sectors such as food and health
industries, as well as media (World Health
Organization, 1998). Before being distributed to
the target population, the guidelines will be tested
to ensure practicability and comprehensiveness.
The target population of the FBDGs should include
the general population, infants, children, adults,
pregnant and lactating mothers, and elderly. Certain
dietary preference groups i.e., vegetarians and
people with diseases e.g., cardiovascular disorders
and diabetes require special diets (World Health
Organization, 2011).

Food Price Controls

High food price volatility (significant and
frequent changes in the direction and magnitude
of food prices) harms food security and lead
to reduced purchasing power (Kalkuhl et al.,
2016). Price control is a government regulation
in limiting the price of goods and services in
the market. Food price management policies
carried out by 81 countries in Asia, Africa, Latin
America, and the Caribbean during the food price
volatility period include 1) domestic market-
based measures (released stock at the subsidized
price and suspension/reduced VAT (Value Added
Tax)) and other taxes, and price control or restrict
private trade); 2) trade policy measures (reduction
of tariffs and customs fees on imports and
restricted or banned exports); 3) safety nets such
as cash or food transfer; 4) increased disposable
income; 5) non-market based production support
(production support programs and fertilizers and
seeds programs; and 6) market-based interventions
(Rapallo, 2011).
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Food price subsidies help the community
access food. For example, India provides food
subsidies on staple food commodities such as
rice, millet, pulses, and vegetables which then
have significantly improved food consumption
(Malaiarasan et al., 2021). However, subsidizing
low-nutrient staple foods (cereals, oil, and sugar)
can encourage unbalanced diets and higher risk
of malnutrition and health problems among the
population (Food and Agriculture Organization of
the United Nations, 2019).

Market Development

Food diversity in the market can be the
potential mitigation to increase dietary diversity.
The rapid growth of supermarkets competing with
small retailers in low-income countries could
encourage the consumption of cheap but less
nutritious processed foods (Swinburn et al., 2019).
Besides, modern markets can also provide fresh
food at any time despite higher prices of goods
that suit their target market. Such modern markets
are easier to access than traditional markets due to
the weakened purchasing power of their customers
because the fuel price increases (Schipmann and
Qaim, 2011; Suryadarma, 2007).

The power asymmetry of the food system
needs to be addressed through policies that
empower small and medium-sized farmers, local
and regional markets, and short food chains. Small
and medium-sized farmers and local and regional
markets mostly maintain the diversity of food, e.g.,
vegetables, fruits, and grains that are used as the
basis of traditional cuisines and diets (Swinburn
etal., 2019).

Some market development interventions can be
carried out in new development industries such as
emerging private pharmaceuticals, food processing,
and retail firms. Moreover, entrepreneurship and
trade that cut long distribution chains can lower
the food price (Dupouy and Gurinovic, 2020).
In Indonesia, Toko Tani program becomes the
government’s effort to cut the food supply chain
from 8-9 parties to only 3-4 parties (Food Security
Agency, 2019). To achieve good food chains,
infrastructure has a vital role in market access.
Poor access to roads, railways, and other basic
transportation will limit market access despite



Ginting et al. Media Gizi Indonesia (National Nutrition Journal). 2022.17(1): 95-105 99

https://doi.org/10.204736/mgi.v1711.95-105

the adequate purchasing power (Thompson et al.,
2014).

Non-Food Based Intervention Strategy
Country’s Economic Development

Choudhury and Headey (2017) conducted a
cross-country analysis related to what drives the
diversification of national food supplies. Food
diversification scores are closely related to the level
of country’s development in general, consumption
per capita, and economic growth. However, in
some instances, such as in rural Indonesian areas,
despite economic development, the average
dietary diversity of the population declined. It
may occur likely due to market access (physically
and economically) and perception of a healthy diet
(Mehraban and Ickowitz, 2021).

Other economic development factors that
influence food diversification scores are the
transition of population structure (younger to
older), urbanization, and increased dependence on
the food trade. Research showed that high levels
of population density are negatively associated
with food diversification scores (Choudhury and
Headey, 2017). The relationship between food
diversification and urbanization could occur due
to increasing reliance on food trade. In some
cases, urbanization does not affect increasing
food diversification due to low incomes and the
transition of food choices to high sugar food and
instant food (Pandey et al., 2020).

Social Behavior Changes and Communication

Social behavior changes and communication
(SBCC) become one of the public health
interventions that significantly improve health
status. It is a systematic approach of interactive,
theory-based, and research-driven communication
strategies to change individual behaviors and social
norms (USAID Wildlife Asia, 2020).

SBCC in the field of nutrition have widely
been performed to increase the community’s
dietary diversity. The approach includes school
feeding programs, general food assistance, and
other nutrition-sensitive programs. It is also
broadcasted to various channels such as community
radio shows, television programs, caregiver support

groups, and policy-level working groups (World
Food Programme, 2020).

Education has strong and significant
effects on household dietary diversity and child
nutrition (Chegere and Stage, 2020). Educational
and social marketing activities are critically aimed
at increasing the consumption of micronutrient-
rich food (Thompson et al., 2014). Community-
based nutrition education with a participatory
approach for caregivers can increase children’s
dietary diversity even in areas with food insecurity
(Kuchenbecker et al., 2017). Another example
of participatory community approach is that
community health workers (CHW) through small
neighborhood units (SNU) likely improve dietary
diversity and child nutrition practices by and
caregiver attitudes towards recommended feeding
(Hitachi et al., 2020).

The Farmer Nutrition School (FNS) program
for mothers and children in the first 1,000
days in Bangladesh demonstrated a significant
increase in food diversity consumption because
of education and consultation related to nutrition,
water, sanitation, and hygiene (WASH), and
agriculture (Strengthening Partnerships, Results,
and Innovations in Nutrition Globally (SPRING),
2017). Apart from crop and livestock diversity,
purchasing power, infrastructure, supply, and price
stability, well-run food system for dietary diversity
could improve cultural norms. Cultural norms
will affect food allocation and dietary diversity at
household and community levels (Thompson et
al., 2014).

Cash and Voucher Programs

Direct cash transfers can impact nutrition
status through nutrition-sensitive channels such
as improved food diversity and food consumption
for all household members. Cash transfers are
one of the social protection interventions aimed
at increasing and stabilizing household income
(Food and Agriculture Organization of the United
Nations, 2020).

Both conditional and unconditional transfers
could improve the diversity of food recipients
(Grellety et al., 2017; Grijalva-Eternod et al., 2018;
Harris-Fry et al., 2018; Irenso and Atomsa, 2018;
Potts et al., 2019; Cahyadi et al., 2018; Martins
and Monteiro, 2016). Conditional cash transfers
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are available when the beneficiary must meet
certain conditions. Meanwhile, unconditional cash
transfers are available anytime for the beneficiary
that must be at below the poverty standard (World
Bank, 2018).

In contrast to cash transfers, voucher schemes
allow beneficiaries to exchange paper or electronic
cards for goods and services at pre-selected stores.
Meanwhile, food transfers are almost the same as
cash transfers but provide food exchange (Food and
Agriculture Organization of the United Nations,
2016). Both interventions have a positive effect
on food diversity. In Ethiopia, the provision of
cash transfers resulted in better household dietary
diversity than those who received food only due
to an ongoing increase in food prices (Baye et al.,
2014). While in Northern Ecuador, vouchers gave
the most significant effect on increasing dietary
diversity compared to cash transfers and food
transfers. Vouchers give households the ability to
consume a variety of food on a longer period and
to buy cheaper food (Hidrobo et al., 2014).

Mass Media Campaign

Mass media campaign for behavior change
related to healthy eating behavior is a method to
provide education to large populations. Positive
behavior changes occurred due to this mass
campaign (Korda and Itani, 2013; Wakefield et
al., 2010). Mass media communications in India p
could increase the intake of vitamin A-rich foods
among preschool children by fourfold. It was then
followed by improved knowledge, attitudes, and
practices on vitamin A food consumption among
mothers of preschool children (Nayak et al.,
2001). Several mass media platforms that can
serve as campaign platforms include television,
radio, newspaper, magazines, posters, leaflets,
and internet media (website, emails, podcasts,
and blogs). Another highly developed method
is internet communication using social media,
such as Tiktok, Youtube, Twitter, Facebook, and
Instagram (Haslam et al., 2019; Korda and Itani,
2013; Maryon-Davis, 2012; Saei et al., 2021;
Santarossa and Woodruff, 2018; Zhu et al., 2020).

Health promotion must uplift health
information to the public, social marketing
(engaging and motivating people to adopt a healthy
lifestyle), and media advocacy (raising awareness
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of health topics to change policies in facilitating
health promotion) (Maryon-Davis, 2012).

Food-based and non-food-based interventions
are interconnected to improve dietary diversity. For
example, poor management of food production
and supply can affect food availability such as
food price inflation, which reduces the community
purchasing power. The provision of nutrition
education and cash transfers will not be sufficient
to overcome this problem because the community
has inadequate access to food. Therefore, the
government should carry out all interventions
involving the community and multisectoral
participation to achieve dietary diversity.

Above all, none of the existing research
compares the effectiveness of all programs to
improve dietary diversity. None examines the
success of the food-based dietary guidelines
program alone to improve dietary diversity.

CONCLUSION

Intervention and policy to increase individual
and population dietary diversity are closely related
to understanding of problems and their causes.
Intervention policies are categorized as food-based
interventions and non-food-based interventions.
Food-based interventions take parts in handling
of the food system, such as food production and
supply management, agriculture diversity, food-
based guidelines, food price controls, and market
development. Non-food-based interventions can
be done by improving economic aspect, social and
behavior change communication, cash transfer, and
mass media campaigns.

These interventions are expected to address
the basic causes of malnutrition because of
insufficient food diversity consumption at
individual and population levels. There is no single
policy that can replace other policies in improving
dietary diversity. Therefore, it is imperative that
all policies, both food-based and non-food-based
interventions, must be simultaneously implemented
to improve dietary diversity.
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