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Abstract

Background: There is a marked increase in the intake of foods associated with higher risks for
hypertension and obesity in Indonesia.However, studies assessing the relationship between
dietary patterns and health outcomes are few. Objective: The purpose of this study was to
characterize dietary patterns and investigate their relationship with hypertension and obesity in
Indonesia . Methods: Exploratory factor analysis was used to derive dietary patterns from a brief
food scanner filled by 31,160 respondents aged 15 y and older in the Indonesian Family Life Survey
wave 5 (IFLS 5). Age- and gender-specific quintiles of consumption were created for each pattern and
the association between quintiles of each dietary pattern and the odds for hypertension and
obesity were assessed using multivariate logistic regression analyses. Results: Two dietary patterns

were identified: a modern dietary pattern characterized by fast foods, soft drinks, sweet snacks, and

salty snacks and a traditional pattern characterized by fish, vegetables, and fruits. Younger age and
being male were significantly correlated with higher consumption of the modern pattern (P < 0.0001
and P = 0.03, respectively). Analyses showed no association between hypertension and the modern

pattern . However, the traditional pattern revealed lower odds for hypertension among those in the
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Perspective: Achieving Sustainable Healthy Diets Through Formulation
and Processing of Foods

Adam Drewnowski,"! Patrick Detzel,2 and Petra KIassen-Wigger3

TCenter for Public Health Nutrition. University of Washington, Seattle, WA, USA; 2Novartis, Basel, Switzerland; and 3Nestlé Research and Development,
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ABSTRACT

Food processing and food (re)formulation can contribute to achieving sustainable healthy diets. Distinct from product formulation, the main
purpose of food processing is to provide a stable and resilient supply of safe, shelf-stable, and affordable foods. Although efforts at reformulating
processed foods have focused on removing excess added fat, sugar, and salt, product formulation can also take the form of voluntary fortification
with protein, fiber, and micronutrients to improve dietary nutrient density and address population health needs. Advances in food technology have
also led to the addition of desirable ingredients, including plant-based proteins and fermentation products, to processed foods. Among continuing
challenges to product (re)formulation are the need to ensure product safety, maintain sensory appeal, control product cost, assure consumer
acceptance, and manage the environmental footprint across the value chain. Voluntary (re)formulation of processed foods by the food industry can
help improve diet quality and food security for all. ~ Curr Dev Nutr 2022;6:nzac089.

Keywords: formulation, food processing, fat, sugar, salt, fortification, micronutrients, nutrient profiling, regulation

© The Author(s) 2022. Published by Oxford University Press on behalf of the American Society for Nutrition. This is an Open Access article distributed under the terms of the Creative Commons
Attribution License (https://creativecommons.org/licenses/by/4.0/), which permits unrestricted reuse, distribution, and reproduction in any medium, provided the original work is properly cited.

Manuscript received December 13, 2021. Initial review completed February 9, 2022. Revision accepted April 22, 2022. Published online April 30, 2022.

The present analyses were supported by Nestlé.

Author disclosures: AD is a member of the Nestlé Scientific Advisory Board. AD has received grants, contracts, and honoraria from entities both public and private, with an interest in dietary
nutrient density and nutrient profiling of foods. PK-W is with Nestlé Research and Development. PD was with Nestlé at the time of this work and is now with Novartis.

Address correspondence to AD (e-mail: adamdrew@uw.edu).

Abbreviations used: ATNI, Access to Nutrition Initiative; LMIC, low- and middle-income countries; NP, nutrient profiling; OECD, Organization for Economic Co-operation and Development.

Introduction

Guiding principles for achieving sustainable healthy diets were recently
developed by the FAO and the WHO (1). Sustainable healthy diets need
to be healthy and safe, economically affordable, socioculturally accept-
able, and with low environmental impact (1, 2). The affordability of
healthy diets in the context of food security was the topic of another
FAO report (3). Based on FAO estimates (4), the cost of healthy diets was
far in excess of the international poverty line (US$1.90/d). One ques-
tion with implications for global public health nutrition is whether the
sought-after affordable nutrient density for all (3) can be achieved with-
out processed foods.

Although the promotion of fresh unprocessed foods remains the
primary health goal (5), experts do acknowledge that a parallel re-
formulation of processed foods would improve population diets. The
WHO has encouraged the private sector to produce more food prod-
ucts that eliminate trans fats, reduce saturated fat, and are lower in
sugar and salt (6). Industry policies, research, and development need
to encourage the production of lower cost and more nutrient-dense
foods.

Food processing and food (re)formulation are distinct concepts. The
role of food processing is to transform perishable agricultural products

into foods and beverages that people consume (7). Food processing con-
tributes to the stability of the food supply, helps minimize price spikes
and price volatility, and allows food systems to withstand emergencies,
disasters, and shocks (8). Though product reformulation has become
identified with reducing fat, sugar, and salt, it can also include enrich-
ment or food fortification with vitamins and minerals (9). Many low-
and middle-income countries (LMIC) still face the problem of inade-
quate nutrients and the frequent lack of high-quality protein (10). Some
challenges to product reformulation are discussed below.

Product Reformulation

Four approaches to product reformulation are identified in this report
and summarized in Table 1. The first involves total removal of indus-
trial trans fat and partial or total removal of added fat, added sugar, and
sodium. The second involves mandatory or voluntary product fortifica-
tion with protein, fiber, vitamins, and minerals. The third involves the
addition to processed foods of minimally processed desirable compo-
nents (whole grains, fruit, nuts, seeds). The fourth involves technologi-
cal innovation and the use of new functional ingredients to create a new
generation of processed plant-based foods.
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Acceptability and Experiences with the Use of 3D Scans to Measure
Anthropometry of Young Children in Surveys and Surveillance Systems
from the Perspective of Field Teams and Caregivers

Maria Elena D Jefferds,’ Zuguo Mei," Mireya Palmieri,2 Karla Mesarina,? Dickens Onyango,3 Rael Mwando,3 Victor Akelo,* Jianmeng Liu,>©
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Laboratory of Reproductive Health, Peking University, Beijing, China; and ’ Centers for Disease Control and Prevention Foundation, Atlanta, G

ABSTRACT

Background: Portable systems using three-dimensional (3D) scan data to calculate young child anthropometry measurements in population-based
surveys and surveillance systems lack acceptability data from field workers and caregivers.

Objective: The aim was to assess acceptability and experiences with 3D scans measuring child aged 0-59 mo anthropometry in population-based
surveys and surveillance systems in Guatemala, Kenya, and China (0-23 mo only) among field teams and caregivers of young children as secondary
objectives of an external effectiveness evaluation.

Methods: Manual data were collected twice and 12 images captured per child by anthropometrist/expert and assistant (AEA) field teams
(individuals/country, n = 15/Guatemala, n = 8/Kenya, n = 6/China). Caregivers were interviewed after observing their child’s manual and scan data
collection. Mixed methods included an administered caregiver interview (Guatemala, n = 465; Kenya, n = 496; China, n = 297) and
self-administered AEA questionnaire both with closed- and open-ended questions, and 6 field team focus group discussions (FGDs; Guatemala, n
= 2; Kenya, n = 3; China, n = 1). Qualitative data were coded by 2 authors and quantitative data produced descriptive statistics. Mixed-method
results were compared and triangulated.

Results: Most AEAs were female with secondary or higher education. Approximately 80-90% of caregivers were the child’s mother. To collect all
anthropometry data, 62.1% of the 29 AEAs preferred scan, while 31% preferred manual methods. In FGDs, a key barrier for manual and scan
methods was lack of child cooperation. Across countries, approximately 30% to almost 50% of caregivers said their child was bothered by each
manual and scan method, while >95% of caregivers were willing to have their child measured by scans in the future.

Conclusions: Use of 3D scans to calculate anthropometry measurements was generally at least as acceptable as manual anthropometry
measurement among AEA field workers and caregivers of young children aged <60 mo, and in some cases preferred.  Curr Dev Nutr
2022;6:nzac085.

Keywords: young children, anthropometry, 3D imaging system, acceptability, caregivers, anthropometrists, surveys, surveillance systems
Published by Oxford University Press on behalf of the American Society for Nutrition 2022. This work is written by (a) US Government employee(s) and is in the public domain in the US.
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CDC/CDCF then traveled to the department of Huehuetenango in Guatemala for approximately 2 weeks to carry out training and pilot testing for the collection of acceptability data and of manual
and scan anthropometry data among 50 children <24 months and 50 children aged 24-59.9 months. The objectives of CDC/CDCF staff were to pre-test all training and field evaluation methods
integrated into the existing surveillance system procedures, revise data-collection instruments and field procedures, and identify, trouble-shoot, and resolve any practical or technical issues with the
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Xanthophylls in Human Milk and Maternal Diet: A Cross-sectional
Analysis of Data from the Japanese Human Milk Study Cohort
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"Research and Development Department, Bean Stalk Snow Co., Ltd, Kawagoe, Japan and 2School of Veterinary Medicine, Nippon Veterinary and Life Science
University, Musashin

ABSTRACT

Background: Maternal diet and sociodemographic factors influence xanthophyll concentration and composition in human milk. However, the
importance of dietary patterns regarding the intake of fruits, vegetables, and xanthophylls remains unclear.

Objective: The aim was to determine the composition of xanthophylls in the human milk of Japanese mothers and explore associations of
xanthophylls with dietary and sociodemographic factors.

Methods: This cross-sectional study was conducted in the early phase of the Japanese Human Milk Study. Xanthophyll content was measured
using liquid chromatography at 30-36 d postpartum. Maternal intake of foods, nutrients, and dietary supplements was estimated using a
food-frequency questionnaire. Linear regression models were established using xanthophylls, maternal diet, and sociodemographic factors.
Results: Xanthophyll concentrations were measured in human milk from 118 mothers. The xanthophyll concentration varied among individuals.
The median (IQR) concentrations of lutein, zeaxanthin, and g-cryptoxanthin were 65.6 ng/mL (51.6-103.4 ng/mL), 18.6 ng/mL (12.9-25.8 ng/mL),
and 15.6 ng/mL (9.0-26.0 ng/mL), respectively. In multivariate models, the lutein concentration was associated independently with dietary green
vegetables, exclusive breastfeeding, and education (2 = 0.153 for the model; B + SE: 0.468 + 0.198, 25.048 + 10.222, and 13.460 + 6.774;
standardized 8 = 0.210, 0.217, and 0.175; P=0.019, 0.016, and 0.049 for dietary green vegetables, exclusive breastfeeding, and education,
respectively). For zeaxanthin, exclusive breastfeeding was the most appropriate predictor (> = 0.085; g + SE: 7.811 + 3.300; standardized g =
0.218; P = 0.020). The highest predictive power for human milk g-cryptoxanthin was obtained with dietary p-cryptoxanthin (> = 0.258;  + SE:
0.089 4+ 0.015; standardized B = 0.468; P < 0.001), attributed to maternal citrus intake.

Conclusions: g-Cryptoxanthin in human milk was the xanthophyll most influenced by the maternal diet in Japanese women. The B-cryptoxanthin
concentration in human milk was reflected by the maternal B-cryptoxanthin intake, mainly attributed to Japanese citrus consumption. This trial was
registered in the Japanese Clinical Trials Registry (https://centeré.umin.ac.jp/cgi-open-bin/ctr_e/ctr_view.cgi?recptno=R000017649) as
UMINO000015494.  Curr Dev Nutr 2022;6:nzac093.

Keywords: xanthophylls, beta-cryptoxanthin, human milk, Japan, maternal diet
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Introduction of young infants is obtained from human milk fat, which contains
fatty acids, lipophilic vitamins, and bioactive components including fat-
Breastfeeding is beneficial to mothers and infants. It reduces the risk  soluble phytochemicals (4). We recently conducted an analysis of 1079

of diabetes, breast, and ovarian cancer for mothers and the risk of in- samples of human milk from Japanese women and showed that 46.7%
fectious illness for infants (1). At 3 mo postpartum, 55% of Japanese  of energy in human milk was supplied from fat (5).

mothers successfully continue exclusive breastfeeding for their chil- Carotenoids, which are bioactive phytochemicals, are a well-known
dren, while 90% of mothers breastfeed in either exclusive breastfeed-  natural pigment, and there are approximately 600 unique carotenoids
ing or mixed feeding (2). Early initiation of breastfeeding, early skin-  (6). Humans cannot synthesize carotenoids de novo; thus, the intake of

to-skin contact, and the rooming-in effect support the maintenance of ~ carotenoids is dependent on the diet. Dietary carotenoids vary among
exclusive breastfeeding (3). Approximately 50% of the energy intake  individuals, and their bioavailability is influenced by the nature of each
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A Quasi-Experimental Evaluation of a Nutrition Behavior Change
Intervention Delivered Through Women's Self-Help Groups in Rural India:
Impacts on Maternal and Young Child Diets, Anthropometry, and
Intermediate Outcomes
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ABSTRACT

Background: Women's self-help groups (SHGs) have become one of the largest institutional platforms serving the poor. Nutrition behavior change
communication (BCC) interventions delivered through SHGs can improve maternal and child nutrition outcomes.

Objectives: The objective was to understand the effects of a nutrition BCC intervention delivered through SHGs in rural India on intermediate
outcomes and nutrition outcomes.

Methods: We compared 16 matched blocks where communities were supported to form SHGs and improve livelihoods; 8 blocks received a 3-y
nutrition intensive (NI) intervention with nutrition BCC, and agriculture- and rights-based information, facilitated by a trained female volunteer;
another 8 blocks received standard activities (STD) to support savings/livelihoods. Repeated cross-sectional surveys of mother-child pairs were
conducted in 2017-2018 (n = 1609 pairs) and 2019-2020 (n = 1841 pairs). We matched treatment groups over time and applied
difference-in-difference regression models to estimate impacts on intermediate outcomes (knowledge, income, agriculture/livelihoods, rights,
empowerment) and nutrition outcomes (child feeding, woman'’s diet, woman and child anthropometry). Analyses were repeated on households
with >1 SHG member.

Results: Forty percent of women were SHG members and 50% were from households with =1 SHG member. Only 10% of women in NI blocks had
heard of intervention content at endline. Knowledge improved in both NI and STD groups. There was a positive NI impact on knowledge of timely
introduction of animal-sourced foods to children (P < 0.05) but not on other intermediate outcomes. No impacts were observed for anthropometry
or diet indicators except child animal-source food consumption (P < 0.01). In households with >1 SHG member, there was a positive NI impact on
child unhealthy food consumption (P < 0.05).

Conclusions: Limited impacts could be due to limited exposure or skills of volunteers, and a concurrent national nutrition campaign. Our findings
add to a growing literature on SHG-based BCC interventions and the conditions necessary for their success. ~ Curr Dev Nutr 2022;6:nzac079.

Keywords: infant and young child feeding, anthropometry, India, women’s self-help groups, behavior change communication
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