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The dual burden of malnutrition (DBM) is a serious public health issue affecting billions all over the globe
resulting in disability-adjusted life years (DALYs), productivity losses, and economic burden. The primary
fuel to the rising global disease burden is the poor-quality diet and lifestyle responsible for multiple forms of
malnutrition. This review paper discusses the present challenges, interventions, and approaches to target
the root of DBM problems, as healthcare treatment is unaffordable and inaccessible to all, especially for
those at the bottom of the pyramid. Also, this review focuses majorly on the double duty actions targeting
both undernutrition and overweight and obesity simultaneously that can help in taking appropriate
measures to control the prevalence of the disease burden. The outcome of this study provides an overview
of double-duty actions for an integrated DBM management system as a preventive measure that could be
helpful in policymaking, strategy development, and program planning to put less burden on the healthcare
system.

Keywords: Obesity; Undernutrition; Dietary Assessment; Anthropometrics; Dual Burden of Malnutrition;
Nutrition Surveillance Framework

Abbreviations: DBM: Dual Burden of Malnutrition; DALYs: Disability-Adjusted Life Years; HDDS: Household
Dietary Diversity Score; IDDS: Individual Dietary Diversity Score; FCS: Food Consumption Score; CNNS:
Comprehensive National Nutrition Survey; NNMB: National Nutrition Monitoring Bureau; NFHS: National
Family Health Survey; DLHS: District Level Household Survey; RSoC: Rapid Survey on Children

Introduction

The current dietary transitions and changing food environments

achieve SDG 2 and Target 3.4 and the Rome Declaration on Nutrition’s
Commitments within the U.N. Decade of Action on Nutrition (WHO,
2017). DBM is posing a serious threat and also taking a faster pace as

result in the double burden of malnutrition, including undernutrition
(stunting, wasting, underweight, and micronutrient deficiencies) and
overweight, obesity, and diet-related non-communicable diseases
(WHO, 2017). According to the 2017 Global Nutrition Report, prog-
ress in addressing global malnutrition challenges and meeting targets
set for 2025 is slow. The report states that a significant number of
children are affected by malnutrition, with 150.8 million experiencing
stunted growth, 50.5 million suffering from wasting, and 38.3 million
being overweight. Additionally, the report notes that a large propor-
tion of adults are also overweight or obese, with 2.01 billion affected.
There is an urgent need to address malnutrition in all its forms to

a silent epidemic in the country, and the present healthcare system is
not conducive to solving the crisis, especially for the vulnerable pop-
ulation (Plan, et al. [1]). 5.87 million deaths, i.e., nearly 60% of total
deaths, are due to NCDs in India, and it accounts for nearly two-thirds
of all deaths in SEAR of WHO due to NCDs (Global Status Report on
NCDs [2]). It is projected that diet-related health costs could be more
than 1.3 trillion U.S. dollars a year, and GHG emissions cost the U.S.
$1.7 trillion a year by 2030. Shifting to healthy diets can reduce health
costs by up to 97% and climate costs by 74% (SOFI). Hence, there is
an urgent need to transform food systems towards the household lev-
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el to overcome malnutrition’s double burden. There is a raging nutri-
tion transition in LMICS even amongst the rural population that now
have access to processed and high calorie but nutrient deficient and
high salt and sugary food that has replaced the traditional Indian di-
verse diets (The Lancet [3]). The Disability-adjusted life years (DALY)
attributed to malnutrition is of major concern as malnutrition is the
leading risk factor in all age groups, indicating 4% of the total DALY of
64% population in 2017 (Swaminathan, et al. [4]). The dual burden of
malnutrition (DBM) is a serious public health issue affecting billions
all over the globe resulting in disability-adjusted life years (DALYs),
productivity losses, and economic burden. Hence this review aims to
study integrated and multifaceted approaches to address this issue.

This review discusses in detail about the co-existence of DBM,
drivers, determinants and risk factors, current challenges, interven-
tions majorly related to double duty actions and throws light on the
major surveillance systems in India for malnutrition monitoring.
Also, it provides an overview of the present progress and research
gaps in the existing literature are discussed along with future scope.
A range of literature was searched from various databases like Web
of Science, NCBI, Scopus, Google Scholar, and Science Direct for the
related articles. The keywords used were double burden malnutri-
tion, double duty actions, surveillance, monitoring, policy, strategy, or
interventions. The search was focused on literature from the last de-
cade (2011-2021). A search using the following keywords search was
performed, and the retrieved documents were analysed: ((dual OR
double ) burden AND malnutrition ) AND ( surveillance OR monitor*
OR evaluat* ) AND ( double AND duty OR dual OR action* OR strateg*
OR polic* OR intervention*))

Discussion

The global problem of co-existence of DBM is characterized by the
prevalence of undernutrition resulting in either stunting, wasting, or
micronutrient deficiencies or diet-related non-communicable diseas-
es parallelly with overweight or obesity. As per WHO, this can occur at
multiple levels: individually, within a household, at a community level,
or across a population. Overweight/obesity and undernutrition can
occur in the same being. For example: At the individual level, it is com-
monly observed that one may experience stunted growth while also
being overweight or obese; may have a short stature and carry excess
weight around the abdomen; Overweight/obesity with micronutrient
deficiencies (e.g., iron deficiency anemia) in children and adults. Pre-
natal undernutrition that results in less birth weight of the child may
result in more adiposity at later stages of life. The co-existence at the
household level is more common in middle-income countries.

Drivers of DBM

The main drivers of the DBM are behavioural factors such as life-
style-related, habits, psychological factors; social factors and demo-
graphics such as SES, food insecurity in that region, environmental
factors such as food systems, food supply, food cost, trade policies,

built environments, cultural and social aspects, and biological factors
such as epigenetics, inheritance and early life experience (Wells, et al.
[5]). The nutrition transition results in complex intergenerational cy-
cles of undernutrition associated with energy/ micronutrient inade-
quate diets and overweight associated with an energy-dense diet. The
undernutrition cycle leads to the decreased metabolism for homeo-
stasis and hampers the growth of an individual. On the other hand,
the overnutrition cycle results in increased adiposity, compromising
homeostasis. Hence, nutrition transition helps to link the biological
connection with DBM (Dietz [6]). Inadequate and uncertain access to
food in terms of quality, quantity, and continuity relates to the multi-
ple forms of malnutrition. Inappropriate intake of calories, vitamins,
protein, and minerals results in stunting, wasting, and micronutrient
deficiencies taking undernutrition pathway. On the other hand, high
calorie, nutrient-poor food, and disordered eating pattern take an
obesogenic pathway resulting in overweight and obesity.

Anthropometrics as an Indicator of Malnutrition

The anthropometric status indicators that are used to measure
nutritional imbalances are stunting (low height for age), wasting (low
weight for height), underweight (low weight for age) and overweight
(high weight for age); MUAC (mid-upper-arm circumference) in chil-
dren and BMI for adults (Anthropometric Status Indicators) Accord-
ing to WHO, BMI cut-offs for adults above 20 years of age is depicted
in the Table 1.

Table 1: BMI Cut-offs as an Indicator of Malnutrition for adults.

BMI value Diagnosis
<16 Underweight (grade 3 thinness)
16-16.99 Underweight (grade 2 thinness)
17-18.49 Underweight (grade 1 thinness)
18.5-24.99 Normal
18.5-24.99 Overweight (Pre-obese)
>30 Obese

Note: For adolescents, as per 2007 WHO growth references the operational
definition values (Hadush, et al. [9]) is depicted in the table 2.

Other Indicators of DBM

Other indicators that are also used to track the progress on mal-
nutrition as per the Global Nutrition Report as nutrition indicators
are: minimally acceptable diet, minimal dietary diversity, raised blood
pressure, salt intake, minimal meal frequency, low birth weight and
breastfeeding (Global Nutrition Report [7]).

Dietary Diversity as an Indicator of Malnutrition

Dietary diversity plays a very important role in tackling the chal-
lenges related to nutritional imbalances and a diverse diet helps in
combating multiple forms of malnutrition. It represents the house-
hold’s availability and accessibility to a range of different type diverse
foods and This metric is used as a representation of the nutritional
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needs being met for a person and is seen as a measure of their nutri-
tional adequacy. FAO recommends two dietary diversity scores HDDS
(Household Dietary Diversity Score) and IDDS (Individual dietary di-
versity score) based upon twelve and nine food groups respectively
The HDDS system categorizes food items into the following groups:
cereals, white tubers and roots, vegetables, fruits, meat, eggs, fish and
other seafood, legumes, nuts and seeds, milk and milk products, oils
and fats, sweets, spices, condiments and beverages. IDDS categorizes
food items into nine groups: staples such as grains and roots, dark
green leafy vegetables, fruits and vegetables high in vitamin A, oth-
er fruits and vegetables, organ meats, animal-based protein sources
such as meat and fish, eggs, legumes, nuts and seeds, and dairy prod-
ucts. The majority of diets consumed are heavily focused on starchy
staples and lack variety, with inadequate or less intake of fruits and
vegetables and more intake of grains, resulting in deficiencies in es-
sential nutrients. IDDS is used to predict the nutrient adequacy in an
individual and is calculated based upon the food consumption score
(FCS), frequency of consumption of the nine food groups recommend-
ed by an individual in a week (Islam, et al. [8]) If an individual con-
sumes more than 4 or 4 out of the nine food groups then it is consid-
ered as adequate else inadequate if lesser than 4 out of the nine food
groups recommended by WHO (Hadush, et al. [9]).

Prevalence of DBM and Current Challenges

The pathways from inadequate food access results in DBM tak-
ing obesogenic and undernutrition pathway (SOFI - The State of Food
Security and Nutrition in the World, n.d. [10]). The primary fuel to
the rising global disease burden is the poor-quality diet responsible
for multiple forms of malnutrition. The lack of any system to moni-
tor what the population is consuming is a big challenge. Moreover,
there is insufficient information on the collection of indicators of diet
quality in terms of individual dietary data within a population across
countries. One primary concern is related to the calories coming from
non-staple food. The calories could be comparable from a population
that consumes more fruits and vegetables to consuming more sugar
and fats (Global Nutrition Report [11]). Biological pathways show a
link with DBM, indicating that a person who suffered from undernu-
trition in childhood is at a high risk of becoming obese or overweight
in adulthood and is more prone to diet related NCDs. There is a raging
nutrition transition in LMICS even amongst the rural population that
now have access to processed and high calorie but nutrient deficient
and high salt and sugary food that has replaced the traditional Indi-
an diverse diets (The Lancet [3]). The Disability-adjusted life years
(DALY) attributed to malnutrition is of major concern as malnutrition
is the leading risk factor in all age groups, indicating 4% of the total
DALY of 64% population in 2017 (Swaminathan, et al. [4]). Childhood
malnutrition resulting in overweight in later stages of life could be
a result of gut dysbiosis, metabolic imbalances and dysregulation,
inflammations, and impaired insulin signaling that results in a high
risk for NCD’s later with a degraded potential for homeostasis due to
increased metabolic loads (Wells, et al. [12]).

Interventions Targeting DBM

Interventions that aim to improve diet quality and lifestyle
change are cost-effective and efficient ways to target the root of mal-
nutrition problems as the healthcare treatment is unaffordable, with
increased side effects and antimicrobial resistance related to drugs.
Dietary interventions can play an essential role in improving health
and reducing healthcare costs by contributing to rural areas’ overall
development. Due to rapid urbanization and globalization, western-
ized diets have become the go-to food due to their availability and
affordability and have replaced the traditional indigenous nutritional
wisdom of ethnic foods and have many health implications. There is a
vast wealth of traditional knowledge within rural communities relat-
ed to traditional food systems and ethno-dietary practices. Many In-
dian fermented foods prepared by households have many health-pro-
moting roles owing to beneficial microorganisms in them (Tamang, et
al. [13]). Food-based intervention focusing on enhanced quality and
diversity through household production and consumption or at the
community level can help tackle the malnutrition and related nutri-
tional deficiencies in that region. Community-based actions to more
decentralized approaches are crucial where each household can en-
sure their food security and well-being by utilizing existing knowl-
edge and resources and empowering women and marginal groups
(Bisht [14]).

Primary Prevention to Address DBM

The most cost-effective and efficient solution for addressing DBM
is primary prevention, including determining the major risk factors.
Knowledge related to major risk factors from a population can help
in taking preventing measures to control the prevalence of the dis-
ease burden. Hence there is a need for an efficient surveillance sys-
tem for the assessment of significant risk factors of DBM for targeted
interventions to address the issue. An integrated DBM surveillance
system is crucial to take necessary preventive measures and help in
policymaking, strategy development, and program planning to take
preventive measures than corrective actions.

Knowledge of Shared Common Drivers as an Approach to
Target DBM

Knowledge related to shared common drivers can help strategize
the dual duty actions to target DBM. The DBM challenge calls for dual
duty actions to address both the challenges simultaneously. There is
little evidence suggesting that the dietary factors that results in un-
dernutrition could also possibly lead to stunting and obesity in the
same individual. For example, certain foods that are used as comple-
mentary foods containing breastmilk alternatives or snacks or any
kind of processed foods might provide calories but not the appropri-
ate nourishment and micronutrients to the body and therefore could
result in a higher incidence of both undernutrition and obesity or
stunting in the same individual. Thus, understanding the consump-
tion patterns can help understand the linkages between the co-exis-
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tence of DBM with the dietary pattern to understand the causal rela-
tionship between them and help strategize the double duty actions to

target DBM (Dietz [15]). Table 2 highlights the current work done on
strategies, interventions, factors and policies to target DBM.

Table 2: Landscape exploration of the dynamics of DBM, highlights and research contribution.

S.No Authors Title Year Source Title Highlights
The poenal of g Eyamining i egloring b ponil
Garbero A, Jackering L (Gar- cultural programs for Global Food . oL agr progre
1 w . . . o 2021 . enhancing accessibility to food, reducing
bero & Jackering, 2021) [25] improving food security: A Security . . .
. . food insecurity and enhancing the overall
multi-country perspective scenario
[No author name available] .
(“Who Global Meeting to Ac- WHO global meeting to . Strategies, policies and action plans bringing
lerate P Sde T " accelerate progress on sdg Eastern Mediter- different stakeholders tozether to add
2 celerate Fropress on oy Jarge target 3.4 on noncommuni- 2021 ranean Health HIerent stakeholcers togetaer Lo address
3.4 on Noncommunicable . challenges associated with NCDs, mental
. » | cable diseases and mental Journal L
Diseases and Mental Health1, health and malnutrition.
2021) [52] healthl
Role of food aid and Policy, programs and interventions and
assistance in addressing the BM]J Nutrition, different approaches related to food aid and
3 Tort(gtl\élz/[, B;Oﬁv I;%lzl(g ][35{]Forto double burden of malnutri- 2020 Prevention and | assistance and the impact on addressing the
ownet tion in Ghana: A qualitative Health DBM along with how these can be leveraged
q & 8
policy analysis to tackle the issue.
Miller V. Webb P. Micha R Defining diet quality: a Assessmznt of dietary metlri:s, defining a
iller V, We , Micha R, . - o matrics and assessing its validity to monitor
4 Mozaffarian D, Global Dietary Sﬁ?ett}; ff;saiziﬁ;a;zg?;#ty 2020 The Lancet Plan- | the DBM. Association between metrics and
Database(Miller et al., 2020) Y etary Health DBM is studied for better understanding the
for the double burden of . . : :
[36] malnutrition dietary intake measurement using the matrics
and tackling DBM.
A comprehensive scopus review providing
Inteerating nutrition and information on the successful strategies,
Casu L, Gillespie S, Nisbett gravis nu interventions and efforts for integrating
5 physical activity promo- 2020 PLoS ONE . .. e -
N(Casu et al. 2020) [20] o . . physical activity and nutrition along with ex-
tion: A scoping review
) ploring synergies and challenges for overall
health improvement.
Berhane HY, Jirstrom M Social stratification, diet The assessment of the relationship between
Abdelmenan S, Berhane Y ’ AL diversity and malnutrition social stratification and socio-economic
6 sanius B, Tre nl,xolm] Ekstesm among preschoolers: A 2020 Nutrients factors, dietary diversity and its linkages
E-C (Be;hane ot al éOZO) [19] survey of Addis Ababa, with malnutrition is examined to plan for
T v Ethiopia interventions to tackle the issue.
Double burden of malnutri-
" .. | tion amongst patients with South African Investigating the DBM and unique challeng-
7 OnuJu, O;g]zbl;lﬁig?nu, Osuji, first-episode schizophrenia 2020 Journal of Psychi- | es faced by people with schizophrenia and
in a psychiatric hospital: A atry study of the factors majorly responsible.
1-year follow-up study
Evidence on nutritional
therapy practice guidelines Establishing the guidelines the implementa-
Mooi NM, Ncama BP(Mooi & and implementation in - tion along with evidence on the importance
8 P 2019 Curationis 8
Ncama, 2019) [37] adult critically ill patients: of Nutritional therapy for patients in health-
A systematic scoping care settings.
review
Regional Overview on
De Silva A, Untoro | Maternal Nutrition and Annals of Initiatives and policies review for under-
o ! Examples of Health System o stating the state of maternal nutrition to
9 Blankenship J, Udomkesmalee . 2019 Nutrition and . . . -
. Programme and Policy . contribute and improve the status in Asia
E(de Silva et al, 2019) [21] R A Metabolism s .
esponses: Asia and the Pacific region.
Pacific
Strengthened Data Systems
Owino VO, Mouratidou éﬁ%;ﬁ%ﬁ&igﬁgﬁ Annals of Importance and reliable and accurate data
10 T(Owino, Mouratidou, 2019) The Role of Stable Isotobe 2019 Nutrition and and the role of stable isotope technique to
[41] P Metabolism tackle DBM by strengthening data systems.

Technique-Derived Nutri-
tion Indicators
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Economic growth, con-

Agricultural Eco-

Exploration of the impact of economic
growth on agricultural development, and

11 Martin W (Martin, 2019) [33] vergence, and agricultural 2019 nomics (United d .
¢ . ynamics of convergence patterns for overall
economics Kingdom)
development.
. . Assessment of overweight, obesity and
Heidari-Beni M, Kelishadi Prevalence of Weight Dis- Archives of Irani- | underweight and insights into the nutrition-
12 S . orders in Iranian Children 2019 . .
R.(Heidari-Beni, 2019) [26] an medicine al status and weight related problems and
and Adolescents . .
disorders and causes for the issue.
The prevalence of malnutri- L
13 Nyati LH, Pettifor JM, Norris | tion and growth percentiles 2019 BMC Public a]izggl?ﬁ?g ;25:12:3; ;:éi iil; O‘;\;t?o};ﬂ:fgzé?_
SA (Nyati, et al. 2019) [39] for urban South African Health prevalenc - P
- tion in Children.
children
Prevalence and risks of Diabetes and I ioatine th . h - d
. hypertension among Indian Metabolic Syn- nvestigating the unique characteristics an
Kshatriya GK, Acharya SK(K- yp - e factors associated with the hypertension in
14 . tribes and its status among 2019 drome: Clinical . . A e o
shatriya, Acharya, 2019) [30] . the tribal population along with finding an
the lean and underweight Research and L .
S . association between hypertension and DBM.
individuals Reviews
Ishikawa M, Yokoyama T, DdlagncEsmg1 the dguble l_:)ur- Assess(ringnt .of _nutrltllonalfsta.tus .u%ngl
Sagehashi M, Kunugita N en of ma nufrlt.lon using estlmatfe eviation values for individuals
15 - it / estimated deviation values 2018 PLoS ONE suffering from both undernutrition and
Miura H(Ishikawa, et al. 2018) inl dl id ioht and obesi
[27] in low- and lower-mid- overweight and obesity to present a new
dle-income countries approach to evaluate DBM.
- Examining the nutritional status trends and
Trends of nutritional status .. . . .
. . SO Clinical Epidemi- | analysis of the prevalence of the DBM and
Swain S, Chowdhury S (Swain, | among rural adults in six s s .
16 P 2018 ology and Global | patterns of nutritional transition over time
Chowdhury, 2018) [48] states of India: findings - I . S
. Health in rural areas and insights into nutritional
from national survey data
challenges.
Djordjic V, Jorga ], Radisavl- Thinness in young school- Exploration on the prevalence of the thinness
17 jevic S, Milanovic I, Bozic P, children in Serbia: Another 2018 Public Health and its association with DBM and nutritional
Ostojic SM(Djordjic, et al. 2018) | case of the double burden Nutrition status highlighting the dynamics and com-
[23] of malnutrition? plexity of the issue.
Enache G, Rusu E, Ilinca A, Prevalence of overweight Examinine the nutritional status and weicht
Rusu F, Costache A, Jinga M, and obesity in a Roma Acta Endocrino- Ing 18
18 < . . 2018 . related issues and prevalence of overweight
Panull C, Radulian G(Enache | population from southern logica and obesity alone with disparities faced
et al. 2018) [24] Romania - Calarasi county ty 8 P :
Assessing the effectiveness and impact
Mersini E, Hyska J, Burazeri Evaluation 'o.f natior}al food Zdravstveno of policy 1jelated to food and nutrition, '
19 . and nutrition policy in 2017 coherence with the guidelines and strategies
G(Mersini, et al. 2017) [35] . Varstvo . - ot
Albania for implementation to address nutritional
challenges.
Cardiovascular diseases
in mega-countries: The Assessment of sociodemographic status and
Barquera S, Pedroza-Tobias challenges of the nutri- Current Opinion the association between the present epidemi-
20 A, Medina C(Barquera et al. tion, physical activity and 2016 in Lipi doqo ologic transitions with DBM along with nutri-
2016) [18] epidemiologic transitions, P 8y tional challenges and physical activity-related
and the double burden of factors.
disease
The evaluation of maternal Examining the specific challenges faced by
2 Pei L, Ren L, Wang D, Yan health in rural western 2014 Ethnicity and mothers and their needs assessment includ-
H.(Pei, et al. 2014) [43] Health ing healthcare accessibility, antenatal care for

China

improved maternal health.
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Venezuelan experience in
t;gre\sittllljg %iteh,?x;\llmtg? Examining the shifts in the current dietary
Laurentin A (Laurentin, 2014) I group Anales Venezola- patterns and nutritional transitions over
22 [Experiencia venezolana 2014 s . R .
[32] . nos de Nutricion | time and throwing light on the major factors
para el estudio de la tran- influencine the shifts
sicion nutricional: El grupo 8 '
TAN]
The epidemiological transi-
Masquelier B, Waltisperger D, | tion in Antananarivo, Mad- Global Health Assessing the changing patterns of mortality
23 Ralijaona O, Pison G, Ravélo agascar: An assessment 2014 Action and the death causes over time as a result of
A(Masquelier et al. 2014) [34] based on death registers epidemiological transitions.
(1900-2012)
Nutritional status of adoles-
cent berber children from
Najeh H, Rguibi M, Kandil M, h?;gﬁ;l?gsﬁ%%niigicﬁ- Nutricion Clinica Assessing the prevalence of malnutrition
24 Belahsen R (Najeh, et al. 2012) nal de adolescentes v nifios 2012 y Dietetica Hos- | and examining factors related to nutritional
[38] bereberes de las Mo}rlltaﬁas pitalaria challenges in the given population.
del Anti Atlas en Marrue-
cos]
Sarmiento OL, Ramirez A, Examining the nutritional status and dietary
Ku/tschbach BS, Pinzén PL, Nutrition in Colombian Public Health pat_terns of expecting mothers, h}ghhghtlpg
25 Garcia S, Olarte AC, Mosquera reonant women 2012 Nutrition the importance of adequate nutrition during
T, Atalah E, Ojeda G, Forero pregn pregnancy and impact on maternal and fetal
Y (Sarmiento et al. 2012) [46] heath.
Kraak VI, Harrigan PB, Law- Bal_ancmg the l?enef'lts and Examining the potential of collaboration
. risks of public-private . A
2% rence M, Harrison PJ, Jackson . Public Health and convergence between public private
! partnerships to address the 2012 ., . . . .
MA, Swinburn B (Kraak et al., lobal double burden of Nutrition partnerships to devise effective strategies and
2012) [29] & malnutrition solutions to tackle DBM worldwide.
Exploration of the stable isotope technique
Hills AP, Davidsson L(P. Hills, Stable isotope technlques Cprrent Nutri- in studying nutrient abs.orpt‘lon,. metabolism
27 Davi to develop and monitor 2010 tion and Food | and body composition highlighting the effec-
avidsson, 2010) [42] L . . . S L
nutrition interventions Science tiveness of the monitoring tool for nutritional
interventions.
Community-based Nestle Nutri- . . . .
approaches to address tion Worksho Examining community level interventions
28 Shetty P(Shetty, 2009) [47] childhood undernutrition 2009 Series: Pae diatgc and strategies in improving the nutritional
and obesity in developing ) status and tackling DBM.
- Program
countries
Khan NC, Hoan PV (Khan, Vietnam recommended Asia Pac1f1.c Jour- | Establishing comprehensive dietary guide-
29 5008 . 2008 nal of Clinical lines taking into account nutritional require-
) [28] dietary allowances 2007 Y .
Nutrition ments and socio-cultural aspects.

Major Surveillance Systems to Address DBM

A surveillance system that can monitor these risk factors about
what population consumes and information on the lifestyle can help
in the primary prevention to address DBM. An integrated surveillance
system to monitor these risk factors would help policy planning and is
an essential part of any prevention program. It is evident that a more
robust surveillance system adds more success to any program. Pri-
mary prevention of DBM includes monitoring the risk factors related
to it that can be used as a tool to understand the current and future

prevalence of the disease in the region, and this knowledge can then
be applied to target possible interventions and programs beforehand
rather than taking corrective measures. Current surveillance systems
focus on collecting information on individual risk factors. For NCD,
risk factors focus on tobacco consumption, alcohol intake, and diet, or
significantly less emphasis is given to the information related to qual-
ity and quantity, and dietary diversity of food intake. A comprehen-
sive view of the collection of dietary risk factors information plays an
essential role in advocacy. Some of the major surveys and programs
that are used to collect data on malnutrition in India are discussed
(Table 3).
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Table 3: Indicators of malnutrition for adolescents.

Indicator Value

Stunting Height for age Z score < -2 SD

Severe Stunting Height for age Z score < -3 SD
BMI for age Z score < -2 SD
BMI for age Z score <-3 SD
Normal Weight: BMI> 18.5 kg/m2- 25 kg/m?

Underweight: BMI < 18.5 kg/m?

Thinness

Severe Thinness

Body mass index

(BMI)
Overweight: BMI > 25 kg/m?
Severe acute malnutrition: MUAC < 18 cm
MUAC Moderate acute malnutrition: MUAC 18-21 cm

Normal: > 21 cm

Comprehensive National Nutrition Survey: The CNNS of India
(2016-2018) conducted by MoHFW and UNICEF is the largest micro-
nutrient survey that was used to measure malnutrition by collecting
data on the nutritional status of school-age children of age group 5-9
years along with pre-schoolers of below five years of age and adoles-
cents of age group 10-19 years. The survey monitored the nutritional
status using interviews (food intake), anthropometric measurements
(height/ length, MUAC, triceps, and subscapular skinfold thickness;
waist circumference), and biochemical tastings (biological samples:
blood, urine, and stools) for biochemical, nutritional indicators like
anaemia, proteins, micronutrients, inflammatory markers, and NCDs.
The survey also measured NCD risk factors such as cholesterol, dia-
betes, hypertension measuring blood pressure, blood glucose levels,
lipid profile, renal function, along with the details on micronutrient
deficiency in children and adolescents. CNNS proved to help predict
the micronutrient deficiencies, risk factors of NCDs, and co-existence
of DBM (Comprehensive National Nutrition Survey [16]).

National Nutrition Monitoring Bureau (NNMB): ICMR set up
NNMB to assess the dietary intake at the individual and household
level along with assessing the ongoing national nutrition programs
for assessing the nutritional situation in rural and urban areas along
with tribal areas. NNMB’s main objectives are to access various nutri-
tional and dietary problems that are there in the community and to
monitor the nutritional situation of the country.

National Family Health Survey (NFHS): NFHS is a large-scale
country wide survey set up by MoHFW to collect information on nu-
trition, anemia, reproductive health, maternal and child health, fertil-
ity, family planning, infant and child mortality. NFHS - 5 (2019-2020)
collected data on child nutrition indicators: stunting, wasting, over-
weight along with other parameters and the data indicated that mal-
nutrition in the country has worsened (NFHS 5).

District Level Household Survey (DLHS): DLHS set up by
MoHFW is the first district level survey in India to access the data
related to maternal and child health (MCH), hemoglobin levels, re-
productive health, further to access information on the utilisation of

heathcare services (District Level Household & Facility Survey). Un-
der DLHS 4, the data related to health of individuals and households
was accessed on collecting information related to their anthropomet-
rics (weight, height) and biochemical parameters (BP, blood glucose
and hemoglobin and relevant data related to lifestyle related diseases
(Ladusingh, n.d.)

Rapid Survey on Children (RSoC): RSoC (2013-2014) conduct-
ed by Ministry of Women and Child Development with UNICEF was
used to access the status of malnutrition over NFHS-3. Under RSoC,
the nutritional status was accessed by recording data on height and
weight of children (0-4 years) and adolescent females (10-18 years).
The survey helped in the assessment of prevalence of child stunting
(low, medium and high) and wasting (low, medium and high) across
the country (Rapid Survey of Wasting and Stunting in Children) [17-
52].

Research Gaps in The Existing Literature

There is a lack of an integrated surveillance system that can tar-
get the co-existence of both undernutrition and overnutrition within
a population. Current surveillance systems focus upon behavioral,
physical, and biochemical measurements that are exhaustive and ex-
pensive. Biochemical measurements are not always culturally accept-
ed by some individuals, and these use invasive methods, for example,
drawing out blood samples. Carrying out biochemical measurements
also requires technical expertise and proper storage and handling of
the samples, which increases the process’s overall cost. Current nutri-
tion surveys focus on calories, total fat, saturated fat without consid-
ering food type, quality, and processing. Energy adequacy is calculat-
ed in calories only without considering if calories are obtained from
a healthy or unhealthy source. Current studies don’t touch upon the
importance of desired quality and quantity of food, its nature, ingredi-
ents in it, proper food, appropriate consumption manner, appropriate
utensils and cooking methods and techniques as a whole. Current ac-
tions to target the dual burden of malnutrition focus on reductionistic
approaches of considering single nutrient or micronutrient deficien-
cies linked to a specific disorder rather than working upon holistic
approaches. There is a lack of a multidisciplinary framework that can
address DBM by exploring the synergistic potential of integrated ap-
proaches.

Conclusion

The co-existence of the dual burden of malnutrition is a major
public health problem. The current interventions to target DBM focus
either on reducing the prevalence of stunting, wasting, and micronu-
trient deficiencies or on overweight, obesity, or non-communicable
diseases. There needs to be an integrated system that can address
DBM in a single approach. The double-duty actions targeting multiple
forms of malnutrition can help take appropriate measures to control
the prevalence of the disease burden. An integrated DBM system is
crucial to assist in policy making, strategy development, and program
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planning. Holistic Nutritional Interventions might help decision-mak-
ers strengthen Healthcare Environment to address the double bur-
den of malnutrition and primarily target those at the bottom of the
pyramid.
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