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ABSTRACT
Background: Community participation has the potential to improve the effects of interventions and reduce inequalities in child growth.
Multidimensional indicators capture such effects and inequalities.
Objectives: The objective of this study was to measure the association between multidimensional child growth and community participation in
2 nutrition-sensitive interventions.
Methods: A Multidimensional Index of Child Growth was calculated with the 5-y-old cohort of the Vietnam Young Lives Survey. Young Lives is a
unique dataset that has information on community participation in the design and implementation stages of 2 interventions: a health and a water,
sanitation, and hygiene (WASH) intervention. Community participation during the interventions was recorded retrospectively with interviews at the
household level. Ordinary least-squares and quantile regressions were estimated using data on 240 children. A Multidimensional Index of Child
Advantage, sex, and location (urban/rural) were included as control covariates.
Results: A positive association (post hoc statistical power = 0.859) was estimated for community participation during the design stage of the
WASH intervention, particularly for the most deprived children (P < 0.05). Negative effects were estimated for the health intervention during the
design stage (P < 0.05) and no significant effects were found for community participation during the implementation stage of the interventions.
Instead of the physical dimension, the significant associations in the design stage were related to the nonphysical dimension of child growth.
Inequalities in multidimensional growth were found for children living in rural areas, but not for girls.
Conclusions: The association between community participation and multidimensional child growth is indicative of the importance of community
participation during the design phase of interventions, in particular for the nonphysical dimensions of child growth related to social and
psychological factors. The benefits of participation were greater for urban children compared with rural children, which deserves further attention.
Curr Dev Nutr 2022;6:nzac022.
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Introduction

The UNICEF framework for malnutrition established in 1990 (1)
has contributed to child survival and has guided the development

of interventions that helped reduce undernutrition as assessed based
on anthropometry—that is, underweight, wasting, and stunting. How-
ever, new challenges have arisen as a result of the double bur-
den of malnutrition (2), in which overweight and obesity coexist
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with undernourishment and micronutrient deficiencies within a sin-
gle population in many countries. This is indicative of malnutrition
as a societal rather than an individual problem or responsibility
(3).

A multidimensional approach to child growth has been suggested by
the WHO-UNICEF-Lancet Commission for children not only surviv-
ing but thriving (4, 5). The Task Force “Towards a Multi-dimensional
Index to Child Growth,” of the International Union of Nutritional Sci-
ences, conceptualizes child growth not only as physical growth but
rather as the process of continuous physical and nonphysical (psycho-
logical and social) change that builds a child’s capacities to maximize
life chances at the individual and societal level (6). In line with the
Convention of the Rights of the Child, this multidimensional approach
aims to capture the indirect causes of malnutrition, such as constraints
from parents and caregivers, the ability of children to learn within
the proximal family environments, and distant factors that affect child
(dis)advantage (6, 7). A multidimensional approach can help to improve
the understanding of the root causes of malnutrition, it can identify who
is accountable for it, and can point towards novel actions to reduce in-
equalities in child growth (6).

Community participation is considered a potentially useful strat-
egy to reduce inequalities in the effects of nutrition-sensitive inter-
ventions (8–11). Community engagement makes interventions more
aligned with local priorities, and community participation can give a
voice to disadvantaged groups that tend to have poorer health and nu-
trition conditions (9). The evidence that links community participation
with improved health outcomes is, however, not strong (12) and the ef-
fects of community-level interventions on child nutritional status have
been difficult to assess (2). This could be explained by the outcome met-
rics and the study design. Studies evaluating the impact of community
participation have been based on randomized clinical trials and mono-
dimensional outcome indicators, such as weight and height, reflecting
the biomedical model that is used as a framework for understanding
health outcomes (12). For example, Perry and Zulliger (13) reflect on
the role of community health workers in relation to health outcomes
such as under-5 mortality, breastfeeding rates, or infectious diseases.
Rifkin (14) concludes that this approach may not be suitable for the
evaluation of the impact of community participation as both its imple-
mentation and effects are highly situational. She argues that we should
acknowledge this situational aspect, as it is needed to reach vulnera-
ble populations. Qualitative participatory approaches are able to cap-
ture the importance of context in the effectiveness of interventions (15)
and can identify barriers or levers (16). For monitoring and evaluation
purposes, we would need a quantitative approach that can pick up the
multidimensional aspects of the context as in qualitative research. To
achieve this goal, we propose a multidimensional index of child growth
that accounts for context at the parental and community level, while
also allowing the inclusion of multiple dimensions of child growth in
the outcomes.

The aim of this study is to measure the association between com-
munity participation and multidimensional child growth calculated
with the Young Lives (YL) cohort of 5-y-old children in Vietnam (YL
round 2, 2006). The YL is a unique dataset with information on com-
munity participation in the design and implementation stages of 2
nutrition-sensitive interventions: a health intervention and a water, san-
itation, and hygiene (WASH) intervention. Community participation is

considered to be beneficial during the design and implementation stages
of interventions, but there is little evidence on the effect of community
participation in terms of outcomes at both the community and individ-
ual level (11, 12). Moreover, there is no standard definition of “commu-
nity” and “participation” (12), as community participation is an elas-
tic concept, open-ended over what a community is and what behaviors
satisfy participation (17). Based on a previous meta-analysis (9), a com-
munity can be defined as a group of people with some common feature,
like their geographical location, since most people tend to identify the
spatial locality in which they live and work as their community (18). In
YL, geographical locations are called sentinel sites and represent a com-
mune with an average population of approximately 7000 persons who
have a local government, a primary school, a health center, post office,
and a market (19).

Participation, in turn, can be defined as the involvement of an active
group of people in an intervention or the involvement of a person who
is representative of the group (11, 20). In our study, being informed,
being consulted, and have taken part in the decision-making process
were all considered forms of participation. Even if the degree of involve-
ment could be low when people are only informed or consulted, both
being informed and consulted imply social inclusion and are considered
forms of participation in Arnstein’s and Pretty’s typologies of participa-
tion. Arnstein’s ladder of participation (21) goes from no participation
to tokenism and then to effective citizen power, with tokenism being a
form of participation that includes being informed or consulted (22). In
Pretty’s typology (18, 22, 23), being informed is a passive form of par-
ticipation, while participation by consultation implies playing a key role
defining problems and dictating directions (18).

Previous research (9) argued that in order to assess the potentially di-
verse impacts of community engagement in interventions, researchers
need to consider a spectrum of outcome measures. In our study, we
considered a spectrum of multidimensional indicators of child growth
at physical and nonphysical levels as potential outcomes. Multidimen-
sional indicators are needed to identify inequalities in both the phys-
ical and nonphysical dimensions of human development (3), because
mono-dimensional indicators of nutrition based on anthropometry
only measure inequalities at the physical level. A multidimensional ap-
proach grasps the complex interaction between physical and nonphysi-
cal determinants of child growth, and hence can suggest new routes for
improving the outcomes of nutrition-sensitive interventions. For exam-
ple, recent evidence (24) indicates that physical growth and cognitive
development respond differently to interventions: nutrient supplemen-
tation improves physical growth in children, and at the same time, non-
physical determinants like responsive caregiving, nurturing, and stim-
ulation improve cognitive development.

Methods

Description of data
Young Lives is an international study on childhood poverty that has
data on anthropometry and includes rich contextual information about
the children’s lives and facilities available to them. Four countries are in-
cluded in the YL study: Ethiopia, Peru, India, and Vietnam. Round 1 of
the YL study followed 2000 children aged between 6 and 18 mo in 2002
and their households, from both urban and rural communities, in each
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of the 4 countries (8000 children in total). Round 2 of the study returned
to the same children who were aged 1 y old in round 1 but were aged ap-
proximately 5 y old at the time of collecting data for round 2. Finally, in
round 3, the information was collected for the same children when they
were aged 7 to 8 y. The information of the cohort of children aged 5 y
old in round 2 of the YL study for Vietnam was used to calculate a Mul-
tidimensional Index of Child Growth (MICG) and a Multidimensional
Index of Child Advantage (MICA), since the experiences during early
childhood shape biological and psychological structures and functions
in ways that affect health and well-being throughout the life course (25).

The round 2 cohort of Vietnam has information on 5-y-old chil-
dren living in the provinces of Lao Cai, Hung Yen, Da Nang, Phu Yen,
and Ben Tre. Rather than being randomly selected across the country,
YL selected 100 children living in the 20 geographic clusters that were
chosen because these clusters 1) are located in the northern, central,
and southern areas of Vietnam; 2) include urban, rural, and moun-
tainous areas; 3) are relatively poor; and 4) reflect some unique fac-
tors of the country, such as areas prone to natural disasters and ar-
eas heavily affected by past wars (26). Face-to-face interviews using
structured questionnaires were used to collect the data in the YL sur-
vey. The caregivers and the children (if the children in the household
are old enough) were interviewed by fieldworkers every 3 to 4 y with
a quantitative survey. The height and weight of each child were mea-
sured, and community-level questionnaires were completed for each ge-
ographical cluster at every data-collection round. The questionnaires,
including the age-5 younger cohort household questionnaire as well as
the community questionnaire, can be downloaded from the YL website
(https://www.younglives.org.uk/content/round-2-questionnaires).

Community participation and nutrition-sensitive
interventions in Vietnam
In the YL study, fieldworkers asked retrospectively the level of par-
ticipation during the design stage and during the implementation
stage—procurement, management, and operations—of 2 nutrition-
sensitive interventions: a health intervention and a WASH intervention.
The health intervention is related to the creation of infrastructure for
medical stations in the sentinel sites of Vietnam, whereas the WASH
intervention is a clean-water project for the whole commune. This
type of water and sanitation project can improve children’s health and
well-being through indirect mechanisms, such as reducing the time
needed for obtaining and transporting water (2) or, in the case of the
intervention of Vietnam, by improving the quality of water for the
commune (19).

Community participation is understood as having been informed,
having been consulted, or having taken part in the decision-making pro-
cess of the health and WASH interventions in the sentinel sites (com-
munes) of YL. The answers of the YL study “veto in decision making,
vote in decision making, consulted during decision-making process and
informed, but not involved in decision making” are considered wide
forms of community participation in the interventions of the sentinel
sites of YL, and were coded as “with participation,” while the answer of
“no participation” was coded as “no participation.”

Multidimensional indicators
The YL round 2 cohort of Vietnam was used to build an MICG and an
MICA. The empirical estimates of MICG and MICA were constructed

building on the theoretical framework of capabilities for child growth
(Figure 1) that is grounded in the Convention of the Rights of the Child
(3, 6, 7).

The construction of the indices was dependent on the data avail-
able in the survey—hence, the choice of the YL survey as a contextually
rich database that includes nonphysical indicators besides anthropom-
etry. A detailed description of the construction of the indices using YL
data is given in Supplemental Table 1. In short, MICG was constructed
from 29 indicators that measure the physical and nonphysical capabil-
ities for a child’s well-being (27). MICA is constructed from 21 indica-
tors at the parental, household, and community level. MICG includes
physical indicators of growth (overweight, stunting, and wasting), nu-
trition (frequency and diversity of food intake), and nonphysical indica-
tors like, for example, those related to the love that children receive from
parents and caregivers, leisure activities of children, cognitive and ver-
bal development, or time autonomy (hours of domestic tasks). MICA,
in turn, includes mediators—called conversion factors in the capabil-
ity approach, as indicated in Figure 1—that capture situational effects
at the parental, household, and community level, like, for example, in-
formation on whether both parents are alive or not, the mother’s BMI
and height, parity, household economic situation and access to services,
crowding, and community-level variables such as the existence of health
and educational facilities and the occurrence of natural disaster in a
community.

The multidimensional indicators were aggregated into a single index
using the Alkire-Foster (AF) method (28). In the AF method, depriva-
tion cutoffs are defined for each indicator, and the cutoffs are applied to
identify deprived children. For example, for the indicator “stunting” in
the physical dimension, a child is considered deprived if she/he has a
length/height-for-age z score of less than 2 SDs, while in the nonphys-
ical dimension, a child is considered deprived for the indicator “verbal
development” if she/he has a Peabody Picture Vocabulary Test (PPVT)
below the first quintile. Finally, a weight is assigned to each indicator,
and the MICG and MICA indices are calculated as 1 less the weighted
sum of deprivations, to signify multidimensional growth, as they are
expressed as achievements. Higher values of MICG and MICA indicate
higher multidimensional achievements. The deprivation threshold for
each indicator and the weights are displayed in Supplemental Table 1
and Supplemental Table 2.

Ordinary least squares and quantile regressions
The association of community participation with MICG was estimated
with ordinary least squares (OLS) and quantile regressions (29, 30). OLS
provides a summary of the association of community participation with
the average distribution of multidimensional child growth. As OLS only
estimates average effects, quantile regressions are included in the anal-
ysis to measure the effects for children with low and high multidimen-
sional growth—that is, the effects of community participation on the
lower and upper quantiles of the MICG distribution.

The MICA, sex, and location (urban/rural) were used as control co-
variates in the regressions. MICA was incorporated in the regressions
as an aggregate covariate—instead of separate individual indicators—to
increase degrees of freedom and reduce multicollinearity. Interaction
terms were included in the regressions to account for the influence of
community location on the relation between participation and MICG.
As noted by Clark et al. (2), community engagement is different in urban
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FIGURE 1 Theoretical capability framework for multidimensional child growth. Adapted from (7). Reproduced with permission from
Springer Nature Customer Service Centre.

settlements compared with rural communities; hence, the interaction
between participation and location (urban/rural) was included as an ex-
planatory variable in the regressions to estimate the differences between
community participation in urban communes against community par-
ticipation in rural communes.

Results

The effective sample size in the YL cohort of Vietnam (round 2) is
1971 children. A complete dataset needed to calculate the indicators
of MICG and MICA is available for 1731 children, and of those 1731
children, only 240 children—110 male children (46%) and 130 female
children (54%)—live in communes where the health and the WASH
interventions took place. The post hoc statistical power to detect ef-
fects of community participation on child growth for the sample size
of 240 children is equal to 0.8586 (85.9%), given a significance level of
10% and an effect size (delta) of 0.0383 (3.83%), and is equal to 0.7748
(77.48%) for a significance level of 5% and the same effect size. See Sup-
plemental Material for details about the power calculations and the

representativeness of the subsample of 240 children against the com-
plete sample in the YL cohort of Vietnam. No differences in MICG and
MICA were found between the subsample of 240 children and the larger
sample of 1731 children.

Table 1 shows descriptive statistics of the data used to estimate the
multidimensional child growth and the regressions. Of the 240 chil-
dren, 99 (41%) live in households where caregivers participated in
the design stage of the health intervention, 139 (58%) live in house-
holds that participated in the design stage of the WASH intervention,
124 (52%) live in households that participated in the implementation
stage of the health intervention, and 141 (59%) live in households
that participated in the implementation stage of the WASH interven-
tion. Figure 2 shows the distribution of the MICG and the MICA cal-
culated with the information of the 240 children in Vietnam. More
dispersion (heterogeneity) in child growth is observed in rural re-
gions, compared with urban areas, particularly for the nonphysical
dimensions.

Table 2 shows the results of estimating the relation of MICG
with community participation, after controlling for sex, rural/urban
location, and child advantage (MICA). On average, differences in
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TABLE 1 Descriptive statistics of the data used in the study1

Design stage Implementation stage
Intervention Community participation Male Female Total Male Female Total

Health No participation 63 78 141 52 64 116
(26.3) (32.5) (58.8) (21.7) (26.7) (48.3)

With participation 47 52 99 58 66 124
(19.6) (21.7) (41.3) (24.2) (27.5) (51.7)

Total 110 130 240 110 130 240
WASH No participation 48 53 101 50 49 99

(20) (22.1) (42.1) (20.8) (20.4) (41.3)
With participation 62 77 139 60 81 141

(25.8) (32.1) (57.9) (25) (33.8) (58.8)
Total 110 130 240 110 130 240

1Percentage of total is shown in parentheses below each frequency. WASH, water, sanitation, and hygiene.

multidimensional growth were observed when community participa-
tion takes place during the design stage of the interventions, instead of
the implementation stage. Positive effects were estimated for the WASH
intervention (P < 0.10), particularly for the most deprived children (P
< 0.05)—that is, for those children with low multidimensional child
growth (the first quintile of MICG). No significant main effects were
found for children in the fourth quintile, and no statistically significant
results were obtained for community participation in the implementa-
tion stage. The main effects of community participation on child growth
were related to the nonphysical dimension (P < 0.10)—which includes
social and psychological characteristics—instead of the physical dimen-
sion that includes anthropometric indicators such as overweight, stunt-
ing, and wasting.

In terms of estimated marginal effects, no statistically significant dif-
ference in MICG was observed between male and female children, but
significant differences were found between urban and rural areas. The
interaction between rural/urban status and community participation
indicates that deprived children in urban areas benefited more from
community participation than those in rural areas, both in the physical
and nonphysical dimensions of child growth (P < 0.01). Figure 3 illus-
trates these differences by plotting marginal effects with 95% CIs against
the empirical distribution of MICG in rural and urban regions. On
average, higher marginal effects were observed in communities with
parti-cipation during the design stage of the WASH intervention,
particularly for the nonphysical dimensions of child growth (Figure
3A). Compared with rural regions, however, higher multidimensional

FIGURE 2 Differences in the distribution of MICG and MICA for female and male children living in urban and rural areas. The distribution
is similar between female and male children, but rural children have lower physical and non-physical multidimensional growth, as well as a
more dispersed MICA. MICA, Multidimensional Index of Child Advantage; MICG, Multidimensional Index of Child Growth.
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FIGURE 3 (A–D) Effects of community participation on multidimensional child growth: WASH intervention—design stage. (A) Marginal
effects of community participation on multidimensional child growth calculated with the ordinary least squares regression. Panels B, C, and
D show the fit of a kernel density to the distribution of MICG in rural and urban communities. The dotted lines represent the median of the
empirical distribution. MICG, Multidimensional Index of Child Growth; WASH, water, sanitation, and hygiene.

growth was observed in the median of overall MICG of children liv-
ing in urban communities with participation (Figure 3B), in both the
physical dimension (Figure 3C) and the nonphysical dimension of child
growth (Figure 3D).

Discussion

We developed an MICG with the YL cohort of 5-y-old children in
Vietnam as a way to evaluate the association between community
participation and MICG in 2 nutrition-sensitive interventions. A sig-
nificant association was found between multidimensional child growth
and community participation that takes place during the design stage of
the interventions, instead of during the implementation stage. Larger ef-
fects were found for the nonphysical dimensions of growth that include
social and psychological indicators, and for children with lower mul-
tidimensional growth. Inequalities in child growth were identified for
children living in rural areas, but not for female children.

The multidimensional conceptualization of child growth facilitates
the evaluation of community participation in the interventions. Multi-
dimensional indicators capture both the physical and nonphysical di-
mensions of child growth, and hence can identify the direct causes
of malnutrition—related to the number of times and the diversity
of food groups a child eats every day, both of which directly affect
anthropometry—as well as the indirect causes of malnutrition, such as
those related to the love and care received from parents and parents’
responsibility. Using anthropometry only, as an indicator in the phys-
ical dimension, would have suggested no effects of the interventions.
As Rifkin (14) suggests, and as underscored by our research (3, 6), the
biomedical framework can fall short in understanding complex life situ-
ations. The richer evaluation provided by MICG helps us to disentangle
how community participation contributed to other nonphysical indica-
tors of child growth. Hence, programs that fail in 1 dimension may still
be relevant in other dimensions of child growth—metrics matter (31),
and we need new metrics such as MICG to help us understand the root
causes of inequalities in the effects of intervention programs.
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In the case of the cohort of children from Vietnam, inequalities in
nonphysical dimensions of child growth were found for children liv-
ing in rural areas, but not for female children. These findings suggest
that urban children benefited from community participation more than
children living in rural areas, despite the fact that community engage-
ment should give a voice to disadvantaged groups with poorer health
and nutrition conditions (9). Ved (32) argues that, in rural areas, a bet-
ter alignment of health, sanitation, and nutrition committees between
village and communes can improve the participation of marginalized
populations. Further research in rural areas is needed to establish how
participation in community interventions could be leveraged to pro-
duce greater benefits for child growth and consequently improve the
targeting of the beneficiaries of interventions.

There are some important limitations to this study that need to
be considered when interpreting the findings. First, the observational
study design does not allow us to demonstrate causal associations. How-
ever, our findings are grounded in the complexity of a real-life situa-
tion and include contextual factors related to the situation of children,
parents, and communities, which are relevant when evaluating the im-
pact of community participation according to Rifkin (14). Second, the
YL data were not built to be a representative sample of Vietnam; ac-
cordingly, the conclusions are only valid for the sample of children an-
alyzed and cannot be generalized at the country level, as the data do
not have expansion factors. Despite these limitations, the MICG can
be applied for a ranking of countries, as it is done, for example, with
the Human Development Index (33), if representative and contextually
rich databases are available. Datasets like the Multiple Indicator Clus-
ter Surveys (MICS) and the Demographic and Health Surveys (DHS)
increase representability at the population level and facilitate cross-
country comparisons; however, these datasets are focused on the medi-
cal perspective of child growth based on anthropometry and are not rich
enough—in terms of including social and psychological indicators—to
allow a calculation of an MICG such as the one presented in this study.
Our results suggest that, in order to further investigate the impacts of
community participation, datasets have to be rich enough to build not
only mono-dimensional anthropometric indicators but also multidi-
mensional outcomes, as multidimensional outcomes grasp the situa-
tional aspects of community participation during the different stages
of nutrition-sensitive interventions.
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