Original research

BM]J Nutrition,
Prevention & Health

To cite: Aiga H, Nomura M,
Langa JPM, et al. Spectrum

of nutrition-specific and
nutrition-sensitive determinants
of child undernutrition: a
multisectoral cross-sectional
study in rural Mozambique. BMJ
Nutrition, Prevention & Health
2020;3:6000182. doi:10.1136/
bmjnph-2020-000182

For numbered affiliations see
end of article.

Correspondence to

Professor Hirotsugu Aiga, School
of Tropical Medicine and Global
Health, Nagasaki University,
Nagasaki, Japan;
hirotsugu.aiga@nagasaki-u.
ac.jp

Received 25 September 2020
Revised 7 November 2020
Accepted 15 November 2020
Published Online First

4 December 2020

| '.) Check for updates

© Author(s) (or their
employer(s)) 2020. Re-use
permitted under CC BY-NC. No
commercial re-use. See rights
and permissions. Published by
BMJ.

Open access

Spectrum of nutrition-specific and
nutrition-sensitive determinants of
child undernutrition: a multisectoral
cross-sectional study in

rural Mozambique

Hirotsugu Aiga

,"2 Marika Nomura,?® José Paulo M Langa,*

Mussagy Mahomed,’ Rosa Marlene,6 Albertina Alage,7 Nilton Trindade,8
Dino Buene,® Hiroshi Hiraoka,'® Shunichi Nakada,'® Edgar Arinde,
José Varimelo,'? Américo Jeremias Chivale'®

ABSTRACT

Background Despite an increasing need for multisectoral
interventions and coordinations for addressing
malnutrition, evidence-based multisectoral nutrition
interventions have been rarely developed and implemented
in low-income and middle-income countries. To identify
key determinants of undernutrition for effectively designing
a multisectoral intervention package, a nutrition survey
was conducted, by comprehensively covering a variety of
variables across sectors, in Niassa province, Mozambique.
Methods A cross-sectional household survey was
conducted in Niassa province, August—October 2019.
Anthropometric measurements, anaemia tests of children
under 5 years of age and structured interviews with their
mothers were conducted. A total of 1498 children under

5 years of age participated in the survey. We employed
107 background variables related to possible underlying
and immediate causes of undernutrition, to examine their
associations with being malnourished. Both bivariate (x2
test and Mann-Whitney’s U test) and multivariate analyses
(logistic regression) were undertaken, to identify the
determinants of being malnourished.

Results Prevalence rates of stunting, underweight and
wasting were estimated at 46.2%, 20.0% and 7.1%,
respectively. Timely introduction of solid, semi-solid or
soft foods to children of 6-8 months of age was detected
as a determinant of being not stunted. Mother—child
cosleeping and ownership of birth certificate were a
protective factor from and a promoting factor for being
underweight, respectively. Similarly, availability and
consumption of eggs at the household level and cough
during the last 2 weeks among children were likely to be
a protective factor from and a promoting factor for being
wasted, respectively.

Conclusion Timely introduction of solid, semi-solid or soft
foods could serve as an entry point for the three sectors to
start making joint efforts, as it requires the interventions
from all health, agriculture and water sectors. To enable us
to make meaningful interprovincial, international and inter-
seasonal comparisons, it is crucially important to develop a
standard set of variables related to being malnourished.

What this paper adds?

» Despite a rapidly increasing need for multisectoral
planning and implementations of nutrition-specific
and nutrition-sensitive interventions, multisectoral
nutrition surveys covering a spectrum of variables
across sectors have been rarely conducted globally.

» Timely introduction of solid, semi-solid or soft foods
should be a key intervention for childhood stunting
in Niassa province, Mozambique, calling for the joint
interventions from health, agriculture and water
sectors.

» To ensure a better-designed package of evidence-
based multisectoral interventions, it is recommend-
ed that a multi-stakeholder platform proactively
work beyond respective sectoral interests in each
country so that the initial step could be a joint multi-
sectoral nutrition survey.

INTRODUCTION

Undernutrition accounts for 35% of total
under-five mortalities globally." Thus, malnu-
trition has been drawing a great deal of atten-
tion as a key global development agenda from
both developed and developing nations since
the launch of the Millennium Development
Goals (MDGs) in 2000.2 Under the Sustain-
able Development Goals, a greater emphasis
continues to be placed on the critical need
for addressing malnutrition as an unfinished
agenda for the post MDG era.” One of the
major reasons that malnutrition remains
the unfinished agenda was a significant lack
of multisectoral and multistakeholder joint
efforts when addressing malnutrition.* It must
be admitted that fragmented efforts previ-
ously made by respective sectors (eg, health
and agriculture) ended up producing not
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only inadequate desirable outcomes but also sometimes
even intersectoral confusions and conflicts.” Malnutrition
is not an independent issue that could be addressed and
resolved by a single sector but a multifaceted complex
issue that must be addressed and resolved by multiple
sectors (eg, health, agriculture, environment, education,
manufacturing and trading).®” To encourage and accel-
erate better integrated or coordinated efforts towards the
reduction in prevalence of malnutrition in each country,
Scale Up Nutrition (SUN) was launched as a global move-
ment to end malnutrition in 2010. SUN advocates for the
importance of and need for multisectoral planning and
implementations of necessary interventions, by setting
‘multiple stakeholders come together’ as step 1.°

In Mozambique, where 43%, 15% and 6% of children
under 5 years of age suffer from stunting, underweight
and wasting, respectively,” '’ undernutrition has been one
of the major public health concerns. The prevalence of
stunting, in particular, remains extremely high around
42%-43% during the last 12 years, after its reduction
from 60% in 1995 to 43% in 2008."" Also, 2%-3% loss
of gross national product in Mozambique is estimated to
be attributed to chronic undernutrition.'” Having thor-
oughly understood the critical need for a multisectoral
coordination in addressing high prevalence of malnu-
trition in the country, the Government of Mozambique
(GoM) launched the Technical Secretariat for Food Secu-
rity and Nutrition (SETSAN), a national multisectoral
coordination mechanism for reducing undernutrition as
a public health and social problem." Yet, despite a series
of efforts made by the SETSAN and its participating part-
ners since 2010, the country’s nutritional status has not
significantly improved. One of the possible factors to
which the inadequate progress in reduction in malnutri-
tion is attributed should be a lack of detailed evidence-
based multisectoral programming.

The determinants and underlying causes of malnu-
trition differ one country to another, and one province
to another. Thus, designing a local setting-specific and
context-sensitive multisectoral nutrition programme in
an evidence-based manner is the key to ensuring more
effective and efficient interventions.® ' Nevertheless,
there have been few earlier studies that systematically
address the variables related to both nutrition-specific and
nutrition-sensitive interventions'” and three underlying
causes of undernutrition (household food insecurity,
inadequate feeding and caring practices and unhealthy
household environment)'® despite its importance and
needs.'” '® While some earlier studies employed exclu-
sively the variables related to feeding and caring practices,
or water, sanitation and hygiene,'"™* others employed
exclusively those related to household food security.** *
Few employed the variables related to both types of inter-
ventions and three types of underlying causes of child
undernutrition in a well-balanced manner. The contra-
diction between an emphasised need for multisectoral
interventions and insufficiency of multisectoral nutrition
studies is obvious.'” %

To design an evidence-based nutrition programme
for Niassa province, the least developed province with
the highest malnutrition prevalence in the country, the
GoM and Japan International Cooperation Agency jointly
conducted a multisectoral nutrition survey in the prov-
ince. All the ministries responsible for addressing the
three types of underlying causes of child undernutri-
tion (ie, Ministry of Health, Ministry of Agriculture and
Food Security and Ministry of Public Works, Housing and
Water Resources) participated in the survey. No compre-
hensive multisectoral nutrition survey has been previ-
ously conducted in Mozambique. Therefore, the results
of the survey will serve as the key foundation not only
for designing an upcoming evidence-based multisectoral
nutrition programme in Niassa province butalso for devel-
oping the national technical standard and guidelines for
multisectoral nutrition survey. This study is aimed at iden-
tifying key nutrition-specific and nutrition-sensitive deter-
minants of child undernutrition, by employing a series
of variables across three sectors (health, agriculture and
water sanitation and hygiene) in Niassa province. Note
that this is the first fully comprehensive multisectoral
nutrition household survey in Mozambique.

METHODS

Study objectives and study design

A cross-sectional household survey was conducted in two
typical rural districts of Niassa province (Majune and
Muembe), Mozambique, to estimate prevalence of under-
nutrition among children under 5 years of age and iden-
tify its key determinants in relation to nutrition-specific
and nutrition-sensitive interventions across the three
sectors (ie, health, agriculture and environment).

Study areas and study group

Majune district is located in the geographic centre of
Niassa province and composed of 92 enumeration areas
(EAs) for the Census 2017. Muembe district is bordered
with Majune district in southeast and composed of 132
EAs. The total populations were estimated at 38 453 and
44 042 in Majune and Muembe, respectively, as of 2017.%
Ajawa is the major ethnic group in the both districts. The
most commonly spoken languages in the districts are
Ajawa and Macua. Agriculture accounts for the greatest
proportion of local industries in the two districts. The
both districts are positioned in the extremely rainy high-
land (annual precipitation 1171 mm and altitude 1500-
1600 m). The targets of the study were children under 5
years of age living in Majune and Muembe districts.

Sample size and sampling methods

Demographic and Health Survey 2011 reported 46.8%,
18.2% and 3.7% as the prevalence of stunting, under-
weight and wasting among children under 5 years of age
in Niassa province, respectively.11 Assuming no significant
change in those prevalence rates since 2011, the sample
sizes were calculated for prevalence of the three types of

Aiga H, et al. bmjnph 2020;3:e000182. doi:10.1136/bmjnph-2020-000182

321



8 BMJ Nutrition, Prevention & Health

undernutrition with o (error)=0.05, 1-B (power)=0.80 and
d (precision)=0.05, by applying the provincial prevalence
as of 2011. This is a reasonable and realistic approach
because the aforementioned prevalence rates were the
only province-specific ones available and no significant
changes were identified at least nationally during the last
12 years."" As a result, 783 494 and 148 children under 5
years of age were calculated as the sample sizes required
for estimating the prevalence of stunting, underweight
and wasting, respectively, in the two districts. Then,
of the three sample sizes calculated, the greatest one
(=783 for stunting) was selected as the common sample
size as it satisfied the sample sizes for underweight and
wasting, too. Then, a design effect of 1.8 was multiplied,
as two-stage sampling was employed for the survey (ie,
783x1.8=1409). Assuming non-response rate of 7.5%
and cases of unknown child age of 2%-3%, 1556 was
determined as the final sample size.

Of a total of 224 EAs (=92+132) in the two districts for
the Census 2017, 94 EAs are randomly selected. Then,
the number of households having children under 5 years
of age to be selected in each of 94 EAs was calculated,
by applying probability-proportional-to-size. The list of
households for the Census 2017 was not readily available
for the both districts.”” Thus, household listing was under-
taken in all the 94 selected EAs, to develop the sampling
frames from which target households having children
under 5 years of age were selected. Then, in proportion
to the population size of each selected EA, 7-38 house-
holds having children under 5 years of age were randomly
selected from the household lists. Two repeated house-
hold visits were made, when children under 5 years of
age, mothers and other caregivers were either absent or
not available upon the initial visits. When a household
was totally unavailable despite three visits, a substitute
household was adopted by mechanically sampling the
next eligible household in the household lists.

By targeting those randomly selected households,
anthropometric measurements and anaemia tests of chil-
dren under 5 years of age and structured interviews with
their mothers or other caregivers were conducted during
the period from 21 August 2019 to 4 October 2019, the
postharvest season in Niassa province.

Anthropometric measurements

Weight measurements were undertaken for the children
to the nearest 0.1 kg, using the electronic scale for chil-
dren and adults (Seca 876, Hamburg, Germany). Their
heights were measured to the nearest 0.1 cm, using the
stadiometer for children and adults (Seca 213, Hamburg,
Germany). Children younger than 2 years of age and
unable to stand properly were measured lying down
(recumbent length), using the length scale for infants
(Seca 416, Hamburg, Germany).

Biochemical tests
Children of 6-59 months of age were tested for anaemia
by the certified nurses, using the rapid blood analyzer

HemoCue 301 (Quest Diagnostics, Norrképing, Sweden).
Table salt available at households was sampled and tested
for iodine, by using the field test kit (MBIKO0O1, MBI Kits
International, Tamil Nadu, India).

Household interviews and observations
A total of 107 background variables were employed as the
potential determinants of undernutrition among chil-
dren under 5 years of age. These background variables
were selected from those representative of nutrition-
specific interventions, nutrition-sensitive interventions
and enabling environments, which were defined in the
framework for actions to achieve optimum fetal and
child nutrition and development.”” Those variables
were selected so as to be in line with immediate causes
and underlying causes of child undernutrition in the
UNICEF’s conceptual framework of the determinants
of child undernutrition, t00.1%0f the 107 variables, five
were derived from immediate causes in the conceptual
framework (ie, disease symptoms). Thirty-eight, 28 and 8
were derived from three underlying causes of undernu-
trition in the conceptual framework (ie, household food
insecurity, inadequate feeding and caring practices and
unhealthy household environment, respectively). And,
the rest (28 variables) were sociodemographic and socio-
economic variables. Moreover, we attempted to ensure
that a series of these variables were consistent with the
independent variables employed in earlier studies.? **~**
The questions on those background variables were
included in the structured questionnaire. Of them, the
data on type of and travelling time to drinking water
source, type of toilet, presence of soap/ash for hand-
washing, food storage, utensil maintenance and house
building materials were collected through enumerators’
direct observations and measurements. The data on
other variables were collected through interviews with
mothers and caregivers of children under 5 years of age.
Of three locally spoken languages (ie, Ajawa, Macua and
Portuguise), the most comfortable one for interviewees
was selected as the language for an interview.

Data analysis

The data obtained through household interviews, obser-
vations, anthropometric measurements, anaemia tests
and iodine tests were entered into a microcomputer. By
using Anthro,” zscores for height-for-age, weight-for-age
and weight-for-height were calculated based on the 2009
WHO standard reference population under 5 years of
age.” Those having been assumed to be under 5 years
of age by parents but later found to be older by refer-
ring to the home-based records were excluded from the
analysis. Wealth index was calculated for each household,
by applying socioeconomic variables to principal compo-
nent analysis, to categorise all the households into wealth
index quintiles.”” Household Dietary Diversity Score
(HDDS) was calculated by summing up the number of
12 food groups available at and consumed by each house-
hold during last 24 hours.”™® The values for six standard
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indicators for Infant and Young Child Feeding (IYCF)
were calculated, by using the IYCF indicator measure-
ment guide.37

The statistical analyses were conducted, by using SPSS
for Windows, V.22 (IBM/SPSS, Chicago, USA).

Bivariate and multivariate analyses were undertaken to
identify the determinants of and risk factors for whether
being malnourished (dependent variables). While the
dependent variables are dichotomous, the independent
variables are composed of interval ratio variables and
categorical variables. Therefore, two types of bivariate
analyses were employed. First, the associations between
94 categorical variables and whether being malnourished
were examined, using X2 test (Fisher’s exact test). Note
that a total of 16 dummy variables were created for the
mutually exclusive categorical variables having three or
more categories (ie, primary income source, primary
birth attendant). The category with the greatest frequency
was designated as the reference for the dummy variables.
Second, the associations between 13 interval ratio vari-
ables and whether being malnourished were examined,
using a non-parametric method (Mann-Whitney’s U test),
as it was expected and actually confirmed in Levene’s test
that those variables were not normally distributed.

The background variables significantly associated
with being malnourished (p<0.05 in XQ/Fisher’s exact
test or Mann-Whitney’s U test) were selected as the
possible independent variables for multivariate anal-
yses. Prior to applying them to multivariate analyses,
multicollinearity between those possible independent
variables was systematically examined. To address
possible multicollinearity between two interval ratio
variables, those having a variance inflation factor (VIF)
smaller than 10 were selected as the independent vari-
ables for multivariate analyses. To examine possible
multicollinearity between two categorical variables, x>
test (Fisher’s exact test) was conducted. When a statis-
tical significance (p<0.05) was detected between them,
one having a smaller p value with the dependent vari-
able in X2 test (Fisher’s exact test) was selected as an
independent variable. Similarly, to examine possible
multicollinearity between interval ratio and categorical
variables, Mann-Whitney’s U test was conducted. When
a statistical significance (p<0.05) was detected between
them, one having a smaller p value with the dependent
variables in Mann-Whitney’s U test was selected as an
independent variable.

Ethical consideration

An informed consent to participate in the study was
obtained in a written form from mothers or caregivers of
children under 5 years of age. Children found to suffer
from anaemia through blood tests were guided to the
nearest health facilities for medical consultations and
treatment. A small pack of iodised salt (approximately 5
g) was provided to households as a substitute for table salt
sampled for iodine test.

RESULTS

Undernutrition prevalence

Of 1556 sampled children, 58 were excluded from data
analysis since their ages were either unknown and difficult
to estimate, or found to be 5 years of age or older. Thus,
the data collected from 1498 (=1556-58) children under
5 years of age, their mothers and other caregivers were
analysed. Of the 1498 children under 5 years of age, boys
(736; 49.1%) and girls (762; 50.9%) were almost equally
represented. While children of 0-11 months of age (0
year old) account for the largest proportion (25.6%),
those 48-59 months of age (4 years old) account for
the smallest (11.6%). The prevalence rates of stunting,
underweight and wasting were 46.2% (95% CI 43.6% to
48.8%),20.0% (95% CI18.0% to 22.1%) and 7.1% (95%
CI5.9% to 8.6%), respectively (table 1)."

Bivariate analyses

Table 2 shows the results of bivariate analyses between
child undernutrition and socioeconomic/demographic
status.”” Tables 3-5 show the results of bivariate anal-
yses'” 959 petween child undernutrition and variables
related to the three types of underlying causes, that are
(1) household food insecurity, (2) inappropriate parental
feeding and caring practices and (3) unhealthy house-
hold environment. In addition, table 6 shows the results
of bivariate analyses between child undernutrition and
disease symptoms (including anaemia), as the imme-
diate causes.'® They are also categorised into three types
of key interventions: (1) nutrition-specific interventions,
(2) nutrition-sensitive interventions and (3) enabling
environment in tables 3-6."° A total of 107 background
variables examined on their bivariate relationships with
child undernutrition, seven were significantly associated
with whether being stunted (p<0.05). Similarly, 5 and 10
background variables were significantly associated with
whether being underweight and whether being wasted
(p<0.05), respectively. Of the seven variables significantly
associated with whether being stunted, two were excluded
from the independent variables for the logistic regression
model for stunting due to their multicollinearity. For the
same reason, 3 of 5 and 7 of 10 variables were excluded
from the independent variables for the logistic regression
models for underweight and for wasting, respectively.

Multivariate analyses

As the results of bivariate analyses and multicollinearity
testing, five, two and three background variables were
employed as the independent variables for the logistic
regression models for stunting, underweight and wasting,
respectively. Simultaneous variable entry was applied to
logistic regression analyses. Table 7 shows their results.
Timely introduction of solid, semi-solid or soft foods to
children was the only independent variable whose OR
was significant (p<0.05) in the logistic regression model
for stunting. This implies that introduction of solid, semi-
solid or soft foods to children at the age of 6-8 months
is likely to have reduced the risk of becoming stunted by
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Prevalence of undernutrition among children under 5 years of age in comparison with the previous survey

Table 1

Wasting weight-for-height

Underweight: weight-for-age

Stunting: height-for-age

95% Cl

n %

95% ClI

95% Cl n

%

Majune and Muembe district as of 2019

(3.7 to 4.8%)
(5.9 t0 8.6%)

91.4 to
94.1%)

3.6

56

(7.6 to 10.6%)

28.3 (26.0 10 30.7%) 135

424
692
806

(+) Severe (z-score <-3)

20 (18.0 t0 22.1%) 107

80

(43.6 t0 48.8%) 300
(51.2 to 56.4%)

46.2

(+) Moderate and severe (z-score <-2)

92.9

(77.9 to 82.0%) 1391

1198

53.8

(-) Non-malnourished (z-score > -2)

Niassa province as of 2011*

(n.a.)

1.3
37

(n.a.)

(n.a.)

5.1

(n.a.)

24 (n.a.)

(n.a.)

(+) Severe (z-score <-3)

(n.a.)
(n.a.)

(n.a.)
(n.a.)

(n.a.)
(n.a.)

18.2

(n.a.)
(n.a.)

46.8 (n.a.)
(n.a.)

(n.a.)
(n.a.)

(+) Moderate and severe (z-score <-2)

96.3

81.8

53.2

(-) Non-malnourished (z-score >-2)

Mozambique as of 2011*

(n.a.)
(n.a.)
(n.a.)

2.1

(n.a.)
(n.a.)
(n.a.)

(n.a.)
(n.a.)

41

(n.a.)
(n.a.)
(n.a.)

(n.a.)
(n.a.)

19.7

(n.a.)
(n.a.)
(n.a.)

(+) Severe (z-score <-3)

519
94.1

14.9

42.6
57.4

(+) Moderate and severe (z-score <-2)
(-) Non-malnourished (z-score > -2)

(n.a.)

85.1

(n.a.)

*Mozambique Demographic and Health Survey (National Institue of Health 2011).°
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68.3% (= (1-0.317)x100). In the logistic regression model
for underweight, a significant OR (p<0.05) was detected
for both two independent variables, that is, mother—child
cosleeping and ownership of birth certificate. Mother—
child cosleeping is likely to have reduced the risk of
becoming underweight by 66.7% (= (1-0.333)x100).
Those having birth certificate are 1.656 times more likely
to be underweight. Of 113 birth certificate holders, 103
(91.2%) owned it as the only home-based record. A
birth certificate does include not the data and informa-
tion related to maternal and child health but exclusively
the name, sex and date of birth of a child and his/her
parents’ names.* Thus, ownership of birth certificate
implies either absence or extreme lack of opportunities
for parents to practice self-monitoring and self-care of
their maternal and child health. Two independent vari-
ables whose ORs were significant (p<0.05) were detected
in the logistic regression model for wasting (availability
and consumption of eggs generally household members
and cough during the last 2 weeks). It was found avail-
ability and consumption of eggs were protective against
becoming wasted, by indicating 91.6% (= (1-0.184)x100)
reduction of risk of becoming wasted. Cough during the
last 2 weeks was highly associated with being wasted, by
producing a greater OR (ie, adjusted OR=1.713).

DISCUSSION

All the three types of undernutrition prevalence rates are
at the similar level to both provincial and national prev-
alence as of 2011 (table 1). This implies that there has
been probably neither an improvement nor a worsening
in prevalence of all three forms of child undernutrition
during 8 years from 2011 to 2019. In particular, very high
prevalence of stunting (46.2%) we identified is in line
with its Mozambique’s national trend that prevalence of
stunting stays around 42%-43% during the last 12 years."'
This should be attributable not only to inadequate multi-
sectoral coordination and fragmented efforts by relevant
sectors and stakeholders but also to generally slower prog-
ress of reduction in prevalence of stunting than in those
of underweight and wasting.*'

This study identified timely introduction of solid, semi-
solid or soft foods to children as the only significant
determinant of or risk factors for being stunted (p<0.05)
(table 7). Several studies reported that timely introduc-
tion of solid, semi-solid or soft foods at the age of 6-8
months provides children with significant protection
against becoming stunted.”*™* Thus, the results of our
study are consistent to these earlier studies. Yet, giving
solid, semi-solid or soft foods to children 6—-8 months of
age needs to be supported by mothers’ previous exclusive
breastfeeding practices at the age of 0-5 months. In other
words, giving solid, semi-solid or soft foods not accom-
panied by previous exclusive breastfeeding may often
involve premature introduction of those foods prior to
6 months of age. A multicountry study in Africa reported
that infants suffering from diarrhoea and respiratory
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+ - infections were significantly likely to be introduced solid,
% s 2 S 9 % semi-solid or soft foods prematurely between the age of
4B . EE B 3 and 5 months.* As stunting, diarrhoea and respiratory
- . infections are mutually attributable,*® *’ the importance
k3 = B 28w s of timely introduction of solid, semi-solid or soft foods at
|7 o . . . . .
g = @ the appropriate age must be rehighlighted. This is also
g = < . B because timely introduction of solid, semi-solid or soft
N . . .
o c s foods plays a key role in smoothly responding to an addi-
g . .- tional energy requirement derived from the increase in
< - < <~ . . .
3 <lgl° o - o & - child’s activities during 6-8 months of age. In our study,
° 21~ @ of 97 children 6-8 months of age given solid, semi-solid
B s o § o Y or soft foods, 79 (81.4%) used to be exclusively breastfed
= )= = during 0-5 months of age (p<0.05 in %*/Fisher’s exact
- N B test). Thus, a majority of mothers and other caregivers
% s 2 é 2 % giving solid, semi-solid or soft foods to their children of
al 8 g S 2 8 5 6-8 months of age in Majune and Muembe districts have
o @ o 5 = been continuously practising appropriate infant feeding
<zl - a = o ja since their childrens’ births.
L | e . . .
21~ @ Mother—child cosleeping serves not just as the general
3 g . - 2 - 5 . proxy for desirable caring attitude, but rather as a reliable
g TEl| T 8 channel that ensures breastfeeding timely and frequently
iz - enough during night time and nap time. Several earlier
5 - O , .
Ele < s 5 25 a2 studies indicated that mothers’ physical contacts through
= g . . . . . . .
g 5 = @ cosleeping with their children predict feeding in response
3|5 ~ & . K P o early hunger cues.”™ other—child cosleeping,
5 e t ly h 550 Mother—child  cosl
—_ D . .
5|2 c = however, may increase the risks of Sudden Unexpected
- N B Death in Infancy (SUDI), through regulating infant’s
% E 85 8 g breathing by the rocking movement of the mother’s chest
al o & Sy & I while breathing.51 Thus, while mother—child cosleeping
- - v o is generally recommended not only for ensuring timely
2 < - - @ < . oy .
€ T o i and adequate breastfeeding but also for facilitating phys-
8 iological, cognitive and socioemotional development of
° — — . e .
z -~ 8 P B children, efforts to minimise the risks of SUDI should be
| - . .
g~ = = carefully made. A typical example of those efforts is to
- | & § E 8 avoid cosleeping on sofa or couch which increases the
£ 2|E 2 likelihood of child’s breathing regulation.” The enumer-
c .
£ 2 < ~ ~ ators employed for this survey rarely observed sofa and
& z|z|® |8 N N couch during household visits. Thus, the risks of SUDI
to be derived from mother—infant cosleeping in the two
£ districts should be quite limited.
4| o| E e, The ownership of a birth certificate largely implies
) .
s 5| £ ] non-ownership of health-related home-based record
'g &8 = X x I x x T._s (eg, child vaccination, maternal health card, child
< E health card, maternal and child health card). Those
< [ . . . N . . . . P
s §2 ie having their children’s birth certificates might think it is
== KoR=)
2 E g 83 unnecessary to have health-related home-based records,
) D oas . . . . .
% ' B B 23 assuming as if a birth certificate sufficed all require-
£ g0 iz ments as an all-round home-based record unique to
z,_ g “§ g% their children (eg, eligibility for school enrollment). Of
F 28| Lo o B 1498 children under 5 years of age, 341 (22.8%) did not
o . .
> s |8 33 have health-related home-based records (ie, either only
o a . . 1
9 2 é % 8 - ge_ birth certificate or no home-based record). In view of
% % 3 g - B §§§~ the WHO’s recommendation of health-related home-
8 =) > — SRR B
38 §| = 9 £ % 8 2 Sgge based records as an effective tool for maternal and
] S ~ 5 5 Sco . 3 .
I 5 88 E&3 |gEsg child health,” the recent commitment of the Mozam-
@ c < R
c; g 2 . é %g S :§ Lz bican Ministry of Health to developing a nationally
-— [0} o =__ B =1 OB & . .
= s 1% 58 2 2E S E %§ 28 standardised home-based record for maternal and child
3@ & 8 & & SO°R . .
= O - - G| AR health is highly valued.
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In this study, availability of eggs at households and
their consumption generally by household members
was measured as a food security variable for calculating
HDDS. On the other hand, consumption of eggs by each
child under 5 years of age was separately measured as a
feeding/caring practice variable for calculating the IYCF
minimum diet diversity. Thus, availability and consump-
tion of eggs generally at household level are defined
and measured differently from child-specific consump-
tion of eggs, in this study. There is a possibility that eggs
might have been consumed exclusively by the household
members other than children at some households. In
view of this, of 148 studied children of 6-59 months of age
whose households had readily available eggs and actually
consumed them, 114 (77.0%) actually ate eggs during
the last 24 hours (p<0.05 in XQ/Fisher’s exact test). Thus,
mothers and caregivers of children of 6-59 months of age
in Majune and Muembe districts tend to proactively prac-
tice introduction of eggs during complementary feeding,
as far as eggs are readily available at households. Several
studies reported that early introduction of eggs in comple-
mentary feeding significantly improved growth and nutri-
tional status of young children.” Thus, the results of our
study support those earlier studies. Yet, instability of egg
production and supplies in Niassa province™ are likely to

make it generally difficult for households in Majune and
Muember districts to access and consume eggs.

A significantly positive association between having
cough during the last 2 weeks and being wasted (adjusted
OR = 1.713) implies that appetite reduced by respiratory
infections might have caused inadequate food intake and
digestion, and thereby acute undernutrition. There are a
number of earlier studies on the causality between cough
and undernutrition.*” ™ Particularly, severe acute
malnutrition (z-score for weight-for-height < -3) is often
accompanied by cough and fever. Thus, the association
between having cough and being wasted we identified not
only is in line with the results of those earlier studies but
also signals a certain need for therapeutic feeding.

Figure 1 shows the hypothetical process of becoming
malnourished based on the findings of our study. None
of the determinants of and risk factors for whether being
malnourished we identified was common across three
types of undernutrition (ie, stunting, underweight and
wasting) (table 7). This probably does not necessarily
indicate that each determinant contributes exclusively to
a specific type of undernutrition. For instance, mother—
child cosleeping was significantly associated with both
being stunted and being underweight in bivariate anal-
yses. Yet, due to possible multicollinearity, it was excluded
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ance and learning
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Hypothetical process of becoming stunting, underweight and wasted. oOR, adjusted OR. Adapted from Black et al.

Aiga H, et al. bmjnph 2020;3:e000182. doi:10.1136/bmjnph-2020-000182 335



BMJ Nutrition, Prevention & Health

from the independent variables in the logistic regression
model for stunting.

Some could be critical about adopting such a great
number of independent variables. Yet, in a total absence
of a standard set of variables and indicators for identifying
the determinants of and risk factors for child undernutri-
tion, taking all the possible variables, was an inevitable
choice. In fact, mother—child cosleeping, a variable never
employed in earlier studies, was identified as a determi-
nant of and risk factor for whether being underweight in
this study. Note that this was one of the key findings we
reached by broadly screening all possible determinants.

This study has limitations in generalisability of determi-
nants of and risk factors for child undernutrition due to
employment of a cross-sectional study as the study design.
We must particularly admit that possible overestimation of
household food security status might have prevented this
study from thoroughly identifying all the possible food-
security-related determinants and risk factors. Generally,
diverse food crops (including livestock products) are
more available, accessible and affordable during the study
period from August to October than yearly average.”
Thus, household food security we measured may not be
representative of its year-round status. A further study is
necessary to more precisely estimate associations between
food security variables and undernutrition, as seasonal
variation of food security data is generally greater than
that of feeding and caring practice data and household
environment data.

CONCLUSION

This study identified that timely introduction of solid,
semi-solid or soft foods to children of 6-8 months of age
as a determinant of being not stunted. Mother—child
cosleeping and ownership of birth certificate were a
protective factor from and a promoting factor for being
underweight, respectively. Similarly, availability and
consumption of eggs at the household level and cough
during the last 2 weeks among children were a protec-
tive factor from and a promoting factor for being wasted,
respectively.

Note that the aforementioned determinants and risk
factors are likely to be very applicable neither to other
provinces of Mozambique and other countries nor to
different seasons. This is because causality and association
between undernutrition and its background factors vary
according to local settings and seasons. To enable us to
make meaningful interprovincial, international and inter-
seasonal comparisons, it is crucially necessary to develop
a standard set of variables and indicators related to imme-
diate and underlying causes of child undernutrition.
Yet, it is reality that the numbers and types of indepen-
dent variables employed for multivariate analysis largely
differ between the studies. Some studies employed less
than 10 independent variables,” ’ other employed more
than 30.%°% Moreover, the types and definitions of those
variables are not consistent and standardised enough to

allow us to meaningfully compare the data between the
studies. Thus, it is an urgent task to develop an interna-
tionally standardised set of variables and indicators. SUN
has proposed a standard set of 79 indicators from eight
technical domains.®! Yet, they are the indicators appro-
priate not for identifying determinants and risk factors
but rather for monitoring policy milestones and opera-
tional progress. Therefore, WHO, as the UN specialised
agency responsible for health, should take responsibility
for undertaking the task in collaboration with other key
partners such as Food and Agriculture Organisation,
UNICEF and SUN.

Conducting a multisectoral nutrition survey jointly
between several key ministries (ie, typically, ministry of
health, ministry of agriculture and ministry of public
works) provides them with an invaluable opportunity to
open a policy dialogue and further attempt to design,
implement, monitor and evaluate a multisectoral nutri-
tion programme in a joint or coordinated manner. Timely
introduction of solid, semi-solid or soft foods, a possible
key intervention we identified, could serve as a great entry
point for the three sectors to start making joint efforts. To
appropriately introduce solid, semi-solid or soft foods to
a child, food production, water for cooking and feeding
practising need to be undertaken by agriculture, water
and health sectors, respectively. Though 54 of 61 SUN
member countries (88.5%) set up national multistake-
holder platform,” it is not clear whether those platforms
facilitate conducting multisectoral nutrition surveys as
the joint efforts among the stakeholders. To ensure a
better-designed package of evidence-based multisectoral
interventions, it is recommended that the multistake-
holder platform proactively work beyond sectoral inter-
ests in each country and that its initial step be to jointly
conduct a multisectoral nutrition survey.
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