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Abstract The study aimed to evaluate relative
validity and reproducibility of seven WHO indi-
cators of dietary practices in children aged 6-23.9
months. Data from probabilistic sample of chil-
dren who used primary healthcare services in
Rio de Janeiro, Brazil were collected using a 24h
dietary recall (24HR) and a closed questionnaire
(Q1) on feeding in the day before the study. The
last one was reapplied (Q2) around 16 days later.
Validity was assessed by comparing the prevalence
rates estimated by 24HR and QI and calculating
the positive (PPV) and negative (NPV) predictive
values, sensitivity (Se), specificity (Sp), and accu-
racy index (Al) for the resulting indicators. For
reproducibility, estimated prevalence rates based
on QI and Q2 were compared and the kappa in-
dex and prevalence-adjusted bias-adjusted kap-
pa were estimated. Of the seven estimated indi-
cators, the prevalence of two was overestimated
(Continued breastfeeding: 50.0% vs 40.0%; Sweet
beverage consumption: 65.1% vs 52.7%) and the
prevalence of one was underestimated (Zero veg-
etable or fruit consumption: 6.5% vs 18.1%). For
most indicators, Se and PPV were higher than Sp
and NPV. The prevalence rates determined with
Q1 and Q2 were similar for 6 indicators. More
than half showed good, very good or excellent
agreement.

Key words Data accuracy, Validity, Reproduc-
ibility, Breastfeeding, Complementary feeding

Resumo O estudo avaliou a validade relativa e
a reprodutibilidade de sete indicadores da OMS
sobre alimentagdo de criangas de 6-23,9 meses.
Dados de amostra probabilistica de usudrios de
servicos bdsicos de sauide na cidade do Rio de Ja-
neiro, Brasil, foram coletados por meio de recorda-
torio alimentar de 24 horas (R24h) e questiondrio
fechado (Q1) sobre alimentagio no dia anterior ao
estudo. Este ultimo foi reaplicado (Q2) em torno
de 16 dias depois. A validade foi avaliada com-
parando-se as prevaléncias estimadas pelo R24h
e QI e calculando-se os valores preditivos positivo
(VPP) e negativo (VPN), sensibilidade (Se), espe-
cificidade (Esp) e indice de acurdcia (IA) dos indi-
cadores resultantes. Para reprodutibilidade, as pre-
valéncias estimadas com base em QI e Q2 foram
comparadas e estimados o indice kappa e o kappa
ajustado pela prevaléncia. Dos sete indicadores
estimados, houve superestimagdo da prevaléncia
de dois (aleitamento continuado: 50,0% versus
40,0%; consumo de bebidas adogadas: 65,1% vs.
52,7%) e subestimagdo da prevaléncia de um (ndo
consumo de frutas e hortali¢as: 6,5% vs. 18,1%).
Para a maioria deles, Se e VPP foram maiores do
que Esp e VPN. As prevaléncias determinadas com
QI e Q2 foram semelhantes para seis indicadores.
Mais da metade dos indicadores apresentaram
concorddncia boa, muito boa ou excelente.
Palavras-chave Acurdcia, Validade, Reprodutibi-
lidade, Amamentagdo, Alimentagdo complemen-
tar
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Introduction

Feeding plays a fundamental role in adequate
growth and development in early childhood'.
Given the impact of feeding on infant morbidi-
ty and mortality? and the influence of childhood
feeding practices on health in adulthood®*, com-
plementary feeding is an undeniably relevant
theme for the public health agenda. This high-
lights the need for policies to promote healthy
feeding in childhood to support and protect
breastfeeding and adequate complementary
feeding®”.

However, recommended feeding practices for
children have not been achieved in various coun-
tries®, including Brazil>*. The following practices
are commonplace: early introduction of foods
and beverages' ", low dietary diversity®'>'¢, low
variety (or absence) of fruits and vegetables'®",
and high consumption of ultra-processed
foods'", even in the first year of life'>*-22,

Dietary assessment in infant and toddlers is a
challenge because feeding practices in this phase
of life changes quickly and more often than in
other phases®. The most used methods to mea-
sure food intake in children under two years of
age are the food frequency questionnaire (FFQ)
or the measurement of food markers and the 24h
dietary recall (24HR), but there are also surveys
available which have used direct weighing and
food diaries™*.

Both questionnaires and 24HR have pros and
cons. While 24HR provides more detailed data,
questionnaires require less time to apply. Howev-
er, for reporting habitual food consumption, the
food frequency questionnaire depends more on
the respondent’s memory, whereas, when filling
out a recall, memory efforts only have to be made
for the previous day. The choice of the dietary
method will depend on the characteristics and
objectives of each study, the target population,
as well as the number of resources available. It
is noteworthy that important changes in feed-
ing practices occurring in fast succession during
the first year of life can limit the use of the food
frequency method for measurement of food in-
take®.

Measures are known to be potentially affect-
ed by various aspects: evaluators, sample char-
acteristics, type of instrument, and administra-
tion method. The collection tool can also be a
source of error, thus compromising the quality
of the resulting evidence *. Tools for collecting
dietary data should be validated with reference
methods whose reliability is widely-accepted®?.

The available research on validation of childhood
food intake instruments includes children at least
two years old and food frequency questionnaires
as the major test method in use®.

Monitoring children’s dietary practices over
time is an essential activity to evaluate public
policies and inform on improvements required.
Intending to support this process of public pol-
icy evaluation, the World Health Organization
(WHO) and the United Nations Children’s Fund
(UNICEF) have recently updated the set of indica-
tors for monitoring feeding practices based on the
food consumed on the day prior to the interview*".
The current scope covers unhealthy foods, di-
etary diversity (i.e., intake of a wide range of food
groups), and non-consumption of fruits and veg-
etables. However, the small number of studies on
psychometric evaluation of instruments that have
assessed feeding practices among young children
predate this publication®**, and were directed to
other age groups and had different objectives.

The current study proposes to help fill the
knowledge gap on the performance of instru-
ments used in the evaluation of young children’s
food intake in epidemiological surveys. The
objective was to assess the relative validity and
reproducibility of the set of dietary indicators
proposed by WHO and UNICEEF in 2021 in Bra-
zilian children aged six to 23 months.

Methods
Study design, population, and sampling

This was a relative validity and reproducibility
study of an instrument nested within the survey
“Feeding Practices and Nutrition in Preschool
Users of the Unified Health System”, conducted
in the city of Rio de Janeiro, Brazil, in 2014. The
probabilistic survey sample (n = 536) was repre-
sentative of children six to 59 months of age living
in Rio, who received primary health care (PHC)
at community health centers from the Unified
Health System (SUS), located in neighborhoods
in different administrative districts of the city.
Sampling was divided into two stages: first, selec-
tion of the 33 PHC centers; after that, selection
of children from the enrollment lists provided by
such centers. Details on the sampling design for
the survey are available in Carneiro et al. (2019).
The current study analyzed data on children in
the stratum under 24 months of age (n = 190)
who had complete information for the data anal-
ysis. The validity study included individuals that



had answered the 24-hour dietary recall (24HR)
and the questionnaire applied on the first inter-
view (Q1) (n = 187). The reproducibility study
used data on children with questionnaires com-
pleted at the first and second interviews (Q1 and
Q2) (n = 83), as detailed below.

After the survey data had already been col-
lected for the validity study reported in this man-
uscript, sampling sufficiency was calculated a
posteriori. The calculation was performed with
the sskdlg routine (sample size for the kappa sta-
tistic of interrater agreement) in Stata v.10, con-
sidering the following parameters: the event with
the lowest occurrence according to the 24HR,
reference method (prevalence of zero vegetable
or fruit consumption, 18.1%) and kappa ob-
served for this indicator (0.22); absolute preci-
sion of the study of 0.20 and reliability of 95%.
These parameters suggested that a sample of 140
children would be enough.

For the reproducibility study, sampling suffi-
ciency was checked, as proposed by Bujang and
Baharum®, who indicated the need for 72 in-
dividuals for an agreement study with 80% test
power and 95% confidence, considering kappa
values of 0.30 (k1) and 0.60 (k2) for test of hy-
potheses.

Data collection and variables
for characterization of the study group

The parents or guardians of the selected chil-
dren were invited by telephone contact from the
researchers. Those who agreed to participate
were scheduled for data collection at the PHC
center. Data were collected in paper forms from
June to December 2014, in a quiet room at the
PHC unit, by nutritionists that had been trained
in a 16-hour training session.

All data collection procedures were standard-
ized according to a field manual. Before the be-
ginning of data collection, the instruments were
previously tested and a pilot study was carried
out in a PHC center in the same city where the
study was conducted; such center was not includ-
ed in the sample.

On the scheduled day, the interview was
held with the child’s mother or another guardian
(father, grandmother, grandfather, or aunt) for
completion of the 24HR and QI, in this order.
Between the application of 24HR and Q1, we car-
ried out an anthropometric assessment.

For completion of the 24HR, the parent or
guardian was asked to describe the foods and
beverages consumed by the child on the day
prior to the interview. The procedure involved

recording the types of foods, amounts, prepara-
tion, time, place of consumption, and in the case
of processed and ultra-processed foods”, the re-
spective brand names and flavors. To help the in-
terviewee recall the portion of food served to the
child, utensils and replicas of the foods were used
to determine household measures.

In the research in which the present study
was nested, the participants had a blood sample
drawn and, up to around 16 days later (mean of
16.0 + 8.4 days), were supposed to return to the
PHC center to collect the results of the laborato-
ry analyses. On that occasion, a second interview
was conducted; the children’s parents or guard-
ians answered the same closed questionnaire
again (Q2), applied under similar conditions to
those of Q1. Despite the reminder calls, only 83
children (43.6%) attended the scheduled inter-
view. Nevertheless, the minimum sample size (n
= 72) was achieved for the reproducibility study.

To describe the study group and to compare
participants that answered only Q1 with those
that answered Q1 and Q2, the following demo-
graphic and socioeconomic variables were cho-
sen: children’s sex and age group (6-11.9 and 12-
23.9 months), maternal age, maternal schooling
(some primary education, completed primary
education, completed secondary education, or
completed higher education), monthly family
income (USD values equivalent to minimum
wages in BRL - less than 1, 1-2, 2 or more), gov-
ernment benefits (such as the Bolsa Familia con-
ditional cash transfer program), and household
food security (using the Brazilian Food Insecuri-
ty Scale’®). When mother was not present at the
moment of data collection, maternal education
was informed by the respondent.

Questionnaire

A structured questionnaire was designed by
the authors, based on other models available**.
It contained 42 closed questions on food con-
sumption on the previous day, including af-
ter-midnight hours on the day of the interview,
a particularly important period for infants. The
food list included markers of food groups, iron
and vitamin A sources and unhealthy foods. Par-
ticipants were asked whether or not the child had
consumed each food or food group and could an-
swer “yes’, “no” or “don’t know”. Questions used
to compose the indicators are shown in Chart 1.

The questionnaire does not measure all the
elements provided by the WHO in an identical
way. However, in general, the items were quite
similar.
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Chart 1. WHO/UNICEF indicators for the assessment of feeding practices in children six to 23.9 months of age and questions
used in their construction. Rio de Janeiro, Brazil.

WHO/UNICEF indicators*

Study

Indicator Description Questions used to compose the
indicator in the study (referred to the
previous day)
Continued Definition: percentage of children 12-23 months of age | Did the child receive breastmilk?
breastfeeding who were fed breast milk during the previous day.

12-23 months

Numerator: children 12-23 months of age who were fed
breast milk during the previous day.
Denominator: children 12-23 months of age.

Introduction of solid,
semi-solid or

Definition: percentage of infants 6-8 months of age who
consumed solid, semi-solid or soft foods during the

Did the child receive...

soft foods previous day. Mango, papaya, or guava?
6-8 months Numerator: infants 6-8 months of age who consumed
solid, semi-solid or soft foods during the previous day. | Other fruits besides mango, papaya, or
Denominator: infants 6-8 months of age. guava?
Note: For this indicator, we considered only natural and
minimally processed foods. Regular foods (e.g. stews, purees, soups)?
Minimum Definition: percentage of children 6-23 months of age | Did the child receive...
dietary who consumed foods and beverages from at least five out | For Group 1:
diversity of eight defined food groups during the previous day. Breastmilk?
6-23 months Numerator: children 6-23 months of age who consumed | For Group 2:
foods and beverages from at least five out of eight defined | Rice, potato, yam, cassava?
food groups during the previous day. Pasta?
Denominator: children 6-23 months of age. For Group 3:
Note: The eight food groups: Beans or other types of grains like lentils,
1. breast milk; peas?
2. grains, roots, tubers and plantains; For Group 4:
3. pulses (beans, peas, lentils), nuts and seeds; Other milk besides breastmilk?
4. dairy products (milk, infant formula, yogurt, cheese); | Porridge with milk?
5. flesh foods (meat, fish, poultry, organ meats); For Group 5:
6. eggs; Any kind of meat (beef, chicken, pork,
7. vitamin-A rich fruits and vegetables; and fish, other)?
8. other fruits and vegetables. Liver?
Giblets, like gizzard or heart?
For Group 6:
Egg?
For Group 7:
Mango, papaya, or guava?
Carrot, squash, sweet potato?
Dark greens: kale, spinach, taro,
broccolis?
For Group 8:
Other fruits besides mango, papaya,
guava?
Vegetables, not including potato/yam/
cassava?
Other greens besides kale, spinach, taro,
broccolis?
Egg and/or flesh food | Definition: percentage of children 6-23 months of age | Did the child receive...
consumption who consumed egg and/or flesh food during the previous | Egg?
6-23 months day. Any kind of meat (beef, chicken, pork,

Numerator: children 6-23 months of age who consumed
egg and/or flesh food during the previous day.
Denominator: children 6-23 months of age.

Note: for this indicator, we considered only natural and
minimally processed food.

fish, other)?
Liver?
Giblets, like gizzard or heart?

it continues



Chart 1. WHO/UNICEF indicators for the assessment of feeding practices in children six to 23.9 months of age and questions
used in their construction. Rio de Janeiro, Brazil.

WHO/UNICEF indicators*

Study

Indicator

Description

Questions used to compose the
indicator in the study (referred to the
previous day)

Sweet beverage
consumption
6-23 months

Definition: percentage of children 6-23 months of age
who consumed a sweet beverage during the previous day.
Numerator: children 6-23 months of age who consumed
a sweet beverage during the previous day.

Denominator: children 6-23 months of age.

Note: sweet beverages include:

o commercially produced and packaged, sweetened
beverages such as soda pop, fruit-flavoured drinks, sports
drinks, chocolate and other flavoured milk drinks, malt
drinks etc.

o 100% fruit juice as well as fruit-flavoured drinks,
whether made at home, by informal vendors or packaged
in cans, bottles, boxes, sachets, etc.

« home-made drinks of any kind to which sweeteners
(e.g. sugar, honey, syrup, flavoured powders) have been
added.

Did the child receive...

Industrialized juice in carton, bottle, or
powdered form?

Soda?

Matte tea or natural guarand?

Was the milk chocolate-flavored?

Unhealthy food
consumption
6-23 months

Definition: percentage of children 6-23 months of age
who consumed selected sentinel unhealthy foods during
the previous day.

Numerator: children 6-23 months of age who consumed
selected sentinel unhealthy foods during the previous
day.

Denominator: children 6-23 months of age.

Note: Unhealthy foods are:

- Candies, chocolate and other sugar confections, includ-
ing those made with real fruit or vegetables like candied
fruit or fruit roll-ups.

- Frozen treats like ice cream, gelato, sherbet, sorbet, pop-
sicles or similar confections.

- Cakes, pastries, sweet biscuits and other baked or fried
confections which have at least a partial base of a refined
grain, including those made with real fruit or vegetables
or nuts, like apple cake or cherry pie.

- Chips, crisps, cheese puffs, French fries, fried dough,
instant noodles and similar items which contain mainly
fat and carbohydrate and have at least a partial base of a
refined grain or tuber. These foods are also often high in
sodium.

Did the child receive...

Candy;, lollypops, or other sweets?
Hamburger, nuggets, sausage, ham, or
baloney?

Cookies or crackers?

Packaged salty snacks?

Any milk-based sweets (pudding, flan
and/or ice cream)?

Instant noodles?

Zero vegetable or
fruit consumption
6-23 months

Definition: percentage of children 6-23 months of age
who did not consume any vegetables or fruits during the
previous day.

Numerator: children 6-23 months of age who did not
consume any vegetables or fruits during the previous day.
Denominator: children 6-23 months of age.

Did the child receive...

Mango, papaya, or guava?

Other fruits besides mango, papaya, gua-
va?

Vegetables, not including potato/yam/
cassava?

Carrot, pumpkin or sweet potato?

Dark greens: kale, spinach, taro, brocco-
lis?

Other greens besides kale, spinach, taro,
broccolis?

Was there fruit in the milk?

* Indicators for assessing infant and young child feeding practices: definitions and measurement methods.

Source: World Health Organization (WHO) and the United Nations Children’s Fund (UNICEF), 2021.
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Dietary indicators

Chart 1 shows the indicators adopted. They
were calculated as recommended in the WHO/
UNICEF?! reference document. Healthy dietary
indicators are based on diet attributes, such as
timely introduction of foods (fruit and solid
foods for children 6-8m29d of age), dietary di-
versity (expressed by food groups), energy den-
sity (expressed by the frequency of meals with
adequate consistency) and presence of food
sources of specific micronutrients. Indicators
for unrecommended practices assess consump-
tion of ultra-processed foods and sugar or other
sweeteners.

Although the question “Did the child eat car-
rots, squash, or sweet potato?” includes two veg-
etables, it was not included in the composition of
the variable “consumption of vegetables”, because
we opted to take a more conservative stance,
since the question contains a tuber, which is not
part of the vegetable group. Even so, we tested
the indicators by both including and excluding
this question, and the results were similar for the
evaluation of both validity and reproducibility.

The questions considered in the construction
of the indicator “Introduction of Solid, Semi-Sol-
id or Soft Foods” were different from those pro-
posed by the WHO. The indicator proposed
by the WHO is based on the question “Did the
child consume solid, semi-solid or pasty foods?”,
which was not well understood by the respon-
dents in the pre-test. Also, this question includes
all foods, even ultra-processed ones. In the pres-
ent study, the indicator was constructed based on
questions regarding the consumption of fruits
and regular foods.

Importantly, three of the indicators proposed
by WHO/UNICEF could not be produced ow-
ing to the lack of information on the frequency
of meals and number of times children drank
milk: “Minimum Meal Frequency”, “Minimum
Milk Feeding Frequency for non-breastfed chil-
dren” and “Minimum Acceptable Diet”. Also,
analyses for the indicator “Introduction of Solid,
Semi-Solid or Soft Foods” were not consistent
because of the small number of sampled children
(n = 10) in the age group for this indicator (from
6 months to 8 months and 29 days).

In the food groups, although the legume
group includes nuts and seeds in the indicator
proposed by WHO/UNICEE, in the present study
only beans, peas and lentils were considered for
inclusion as the question in the questionnaire
focused on these foods. In the indicator “Sweet

Beverage Consumption’, we did not consider
natural fruit juice, as we did not have informa-
tion in the questionnaire on whether or not sugar

had been added.
Data entry and analysis

Data from QI, Q2 and sociodemographic
characteristics form were entered by two differ-
ent individuals and consistency of the data entry
was assessed using the Epi Info software*!, version
3.5.2. Prior to 24HR data entry, the information
about home-cooked meals was disaggregated for
their ingredients. In addition, all the quantities
reported in household measures have been con-
verted to grammage. Double entry of data from
the 24HR used Microsoft Excel, and consistency
of this data entry was assessed using the EpiData
3.1 software®.

Data on the 24HR underwent standardiza-
tion and coding prior to typing. The homemade
culinary preparations mentioned by the partic-
ipants were broken down into their ingredients
and all the homemade measures mentioned by
the mothers or guardians were converted into
units of mass and volume. For the validity and re-
producibility studies, indicators from the 24HR
were designed on the basis of the presence or
absence of foods/food groups, in the same way
as the ones adopted for the indicators from the
closed questionnaire.

Validity was assessed by using Q1 as the test
method and 24HR as the reference method.
Prevalence rates were calculated, based on each
of the instruments, and comparison of pairs of
proportions used the McNemar chi-square test
with significance set at 0.05. We also estimated
the test method’s sensitivity, specificity, positive
and negative predictive values, and accuracy in-
dex, which can be defined as the proportion of
correct classifications (true positives plus true
negatives among the study individuals)*.

The 24HR was chosen as the reference meth-
od because it allows us to measure children’s eat-
ing practices in more detail than the FFQ. The
intention was to ascertain whether the results
found for indicators built based on Q1 would
be similar to those designed on the basis of the
24HR if they had been applied on the same day.
For this reason, a single 24HR was adopted for
the validity study.

Reproducibility was assessed by comparison
of the designed indicators, based on the answers
recorded in Q1 and Q2. Prevalence rates were
calculated, and McNemar chi-square test with



significance at 0.05 was used to assess potential
differences between the proportions. Given that
indicators were classified as being present or ab-
sent for each participant, the degree of agreement
between answers in Q1 and Q2 was determined
by calculation of kappa index *. Since the use of
kappa is limited by the prevalence of the mea-
sured attribute, because it shows lower values
when the frequency of the target event is far from
50% (a recurrent situation in this study), we also
calculated the prevalence-adjusted bias-adjusted
kappa (PABAK)*. Values greater than 0.92 indi-
cate excellent agreement; from 0.91 to 0.80, very
good agreement; from 0.79 to 0.60, good agree-
ment; from 0.59 to 0.40, fair agreement; from
0.39 to 0.20, superficial agreement; and below
0.19, poor agreement®. To support the interpre-
tation of PABAK values, the prevalence index
and the bias index were calculated***.

All the analyses were performed with SPSS
Statistics 17.0.

Ethical aspects

The study was approved by the Ethics Com-
mittee for Research with Humans, Rio de Janeiro
Municipal Health Office (case no. 93/2013).

Participation of the children’s parents/guard-
ians was voluntary, without any financial com-
pensation, and they were offered the possibility
of quitting the study at any time. Children were
only allowed to be included in the study after
their parents or guardians had signed an in-
formed consent form. Children with nutrition-
al disorders (anemia, vitamin A deficiency, low
stature, underweight, and excess weight, indica-
tors assessed in the main study) were referred
for care in the same PHC centers where the data
were collected. The parents also received edu-
cational materials on the promotion of healthy
feeding on the second day of data collection, af-
ter completing the interview, to avoid behavioral
changes and socially accepted responses.

Results

Mothers were the main respondents of interviews
on both days (88.0% and 80.9%, on the first and
second days, respectively), followed by grand-
mother/grandfather (5.9%; 11.9%) and father
(2.3%; 4.4%). In 83% of cases, Q2 was answered
by the same respondent who had answered Q1.

Characterization of the study group

Table 1 shows the socioeconomic character-
istics of all children (n = 187), of those who had
only one interview (n = 104) and of those with
two interviews (n = 83). In general, both groups
had similar sociodemographic characteristics,
except for sex (53.8% female among children
who answered only one questionnaire vs. 38.6%
among those who answered two questionnaires).

Of the total of 187 children in the sample,
52,9% were boys, 74.3% were aged between one
and two years and 92.3% were children of adult
mothers (mean age = 26.9 years (SD = 6.7)). Most
of the mothers had at least secondary education.
As for monthly family income, most of the fam-
ilies earned up to US$ 310.72 monthly, and 41%
lived in food insecure households (Table 1).

Validity

In general, there were higher prevalence rates
in the indicators produced with data from Ql
when compared to those with data from 24HR
(Table 2), with statistically significant difference
for three indicators: “Continued Breastfeeding”,
“Sweet Beverage Consumption” and “Zero Veg-
etable or Fruit Consumption”.

Of the seven estimated indicators, there was
an overestimation of the prevalence of two in-
dicators (“Continued Breastfeeding” and “Sweet
Beverage Consumption”) and an underestima-
tion of the prevalence of one indicator (“Zero
Vegetable or Fruit Consumption”), as calculated
by Q1 compared to 24HR (statistically significant
differences). For six of the seven indicators, the
test method’s sensitivity was higher than its spec-
ificity. Concerning sensitivity, the questionnaire
performed better in the identification of chil-
dren who consumed unhealthy food, breastmilk,
sweetened beverage, and eggs on the day prior to
the study’s data collection day. Concerning spec-
ificity, the questionnaire performed better in the
identification of children who did not consume
vegetables or fruits. Specificity was particularly
low for unhealthy food consumption (18.1%).
Positive predictive values ranged from 78.5% to
95.0% and negative predictive values, from 40.0%
to 98.5%. The accuracy index achieved 75.0% or
more for all indicators.

Reproducibility

Although higher prevalence rates were found
for most of the indicators in the first application
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Table 1. Socioeconomic characteristics of all children, children with only one and children with two interviews.

Rio de Janeiro, Brazil, 2014.

Frequencies
Variables All . Only‘l ) 2_ Qui-square®
interview interviews
n % n % n %
Sex (n = 187)
Female 88 47.1 56 53.8 32 386
0.037*
Male 99 529 48 46.2 51 614
Age group (n = 187)
6-11.9 months 48 25.7 26 25.0 22 265 0.815
12-23.9 months 139 743 78 75.0 61 735
Maternal age group (n = 168)
14-19 years 13 7.7 5 5.5 8 104 0237
20+ years 155 923 86 94.5 69 89.6
Maternal schooling (n = 184)
Primary 88 47.7 53 525 35 422 0.164
Secondary or University 96 52.2 48 475 48 57.8
Monthly family income (n = 169)
Less than $310.72 24 142 12 128 12 16.0
$310.72 or more 145 85.8 82 87.2 63 84.0 0-550
Government benefit (n = 185)
Yes 52 28.1 29 284 23 27.7 0.914
No 133 719 73 71.6 60 723
Food and nutrition security (n = 173)
Security 102 59.0 56 56.5 46 622 0.459
Insecurity 71 41.0 43 434 28 37.8

* Chi-square test between children with only Q1 and with Q1 + Q2. * Bold values indicate statistical difference.

Source: Authors.

of the questionnaire (six out of seven), there was
a statistically significant difference between prev-
alence rates obtained with Q1 and Q2 only for the
indicator “Minimum Dietary Diversity” (Table
3). Agreement of the answers according to kappa
values between Q1 and Q2 ranged from -0.07 to
0.97, with most being classified as fair or super-
ficial. The analysis of PABAK values shows that
more than half presented good, very good, or ex-
cellent agreement (four of seven). The following
indicators showed worse performance (PABAK
less than or equal to 0.59): “Introduction of Sol-
id, Semi-Solid or Soft Foods”, “Minimum Dietary
Diversity”, and “Sweet Beverage Consumption”

Discussion

The findings suggest good reliability of the indi-
cators for the population and context assessed. As
for validity, higher prevalence rates for the indi-
cators produced with the data from the question-

naire were an expected result, considering that it
may be easier for the respondent to remember
what the child consumed when asked direct-
ly about a specific food (or food group) than to
answer spontaneously, as with the 24HR. As for
reproducibility, the prevalence rates produced
in the first and second measurements show sta-
tistically significant differences for only one in-
dicator; thus, the indicator can be considered as
stable when applied at the group level.

The current study included children from
six to 23 months of age and compared the test
method with the reference method by assessing
the presence (yes/no) of food markers. In the
relative validity assessment, as the questionnaire
had questions that grouped foods together (for
example, “fruits” rather than some fruits individ-
ually, which could not cover all those ingested by
the child), it seemed to be able to cover the items
listed in the 24HR.

As commented before, in 17% of cases, Q2
was not answered by the same respondent who



Table 2. Prevalence of dietary indicators according to questionnaire (Q1, test method) and 24-hour dietary recall
(24HR, reference method) and sensitivity, specificity, predictive values, and accuracy index of Q1 in children six
to 23.9 months of age, users of the Unified Health System (SUS) in the city of Rio de Janeiro (n = 187). Rio de

Janeiro, Brazil, 2014.

Prevalence McNemar® Sens® Especc AI‘ PPV¢ NPV
Indicators (%) (%) () (%) (%) (%)
Q1 24HR
Continued breastfeeding 50.0  40.0 0.001* 981 829 891 79.7 985
Introduction of solid, semi-solid or soft foods 70.0  65.0 1.000 846 571 750 785 66.6
Minimum dietary diversity 803 76.6 0.311 90.2 522 813 86.0 62.1
Egg and/or flesh food consumption 83.0 787 0.134 952 625 881 903 781
Sweet beverage consumption 65.1  52.7 0.001 969 763 88.0 842 950
Unbhealthy food consumption 973 926 0.146 982 181 935 9500 40.0
Zero vegetable or fruit consumption 6.5 18.1 0.000 343 993 881 91.6 87.8

“ McNemar chi-square test. ® Sensitivity. < Specificity. ¢ Accuracy Index. ¢ Positive predictive value. { Negative predictive value. *

Bold values indicate statistical difference.

Source: Authors.

Table 3. Prevalence and agreement (kappa and prevalence-adjusted and bias-adjusted kappa) for dietary indicators according to
application of questionnaire at two moments (Q1, Q2) in children six to 23.9 months of age, users of the Unified Health System

(SUS) in the city of Rio de Janeiro (n = 83). Rio de Janeiro, Brazil, 2014.

Indicators Prex(';:)ence McNemar® Kappa Agreement BI® PI° PABAK! Agreement
Q1 Q2

Continued breastfeeding 49.2 46.8 1.000 0.97  Excelent 0.01 0.03 097  Excelent
Introduction of solid, semi-solid or 80.0 40.0 0.219 -0.07  Poor 0.40 020 -0.20  Superficial
soft foods
Minimum dietary diversity 814 674 0.029* 0.23  Superficial 0.13 048 040  Fair
Egg and/or flesh food consumption 814 791 0.804 0.41  Fair 0.02 060 0.63 Good
Sweet beverage consumption 61.6 59.8 1.000 0.52  Fair 0.01 020 054  Fair
Unhealthy food consumption 94.1 94.0 1.000 0.74 Good 0.00 090 095  Excelent
Zero vegetable or fruit consumption 47 73 0219 0.22  Superficial 0.04 090 0.85 Very Good

* McNemar chi-square test. ® Bias Index. < Prevalence Index. ¢ Prevalence-adjusted Bias-adjusted Kappa (PABAK). © PABAK classification according

to Byrt criteria (1996). * Bold values indicate statistical difference.

Source: Authors.

had answered Q1. We believe that this is not a
problem, since what mattered was for the respon-
dent to know what the child had consumed the
previous day.

Of the three indicators with worst perfor-
mance in the reproducibility study, “Introduc-
tion of Solid, Semi-Solid or Soft Foods” was
calculated with a small number of participants.
The second one, “Minimum Dietary Diversity”,
suggests that these food groups are not offered to
the children daily or that there is greater variabil-
ity in daily consumption**. The last one, “Sweet
Beverage Consumption”, suggests that although
the prevalence rates were similar, it was not the
same children who consumed these products on
both days, as the agreement was fair.

Methodological differences between our
study and others that examined the perfor-
mance of dietary indicators directed to young
children preclude a comparison of our findings
with theirs. The report by the Food and Nutrition
Technical Assistance project (“FANTA”)*, which
backed previous publications on childhood di-
etary indicators by the WHO®, showed that food
diversity indicators based on food groups were
able to discriminate different levels of micronu-
trient adequacy.

A study that examined the relative validity of
telephone interviews on infants’ diet and adher-
ence to a nutritional intervention® used a short
questionnaire, and the information was com-
pared to data from two 48-hour recalls (48HR).
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The kappa index for the evaluation between the
questionnaire and the 48HR showed very good
agreement between the methods. The question-
naire even captured the unrecommended foods
for those consuming the intervention diet. In
the present study, the indicators calculated from
the questionnaire also showed good validity, but
the 24HR captured more unrecommended foods
than those listed in the questionnaire.

It is noteworthy that the questionnaire was
not designed to capture three types of ultra-pro-
cessed foods that were consumed by participants,
as observed in the 24HR: sugary breakfast ce-
reals, artificial spices or readymade seasonings,
and soy-based beverages. The first two were not
explicitly mentioned in the questionnaire, so
they could not be computed in the indicators on
ultra-processed foods. As for the third item, the
question on ultra-processed beverages (“indus-
trialized juices in cartons, bottles, or powdered
form”) did not mention soy-based beverages.

The fact that Q1 did not capture sugary
breakfast cereals, readymade seasonings and soy-
based beverages did not compromise the results
of the study: all participants that reported con-
sumption of soy-based beverages in the 24-hour
dietary recall also answered affirmatively to the
question on industrialized beverages; those who
reported consumption of sugary breakfast cere-
als and readymade seasonings on the 24HR also
reported at least one of the other ultra-processed
foods listed in the questionnaire. In other words,
the results of the indicator “Sweet Beverage Con-
sumption” and “Unhealthy Food Consumption”
would not have changed if these foods had been
included in Q1.

The study has some limitations. The first is the
fact that three of the 10 indicators proposed by
the WHO for children > 6mo were not designed.
To overcome this, the questionnaire would have
to contain items about the frequency of meals
and the number of times the child consumed
milk, but these aspects were not of interest to the
survey in which the present study was inserted.

A second weakness was the small number of
children aged 6-8 months (n = 10), which com-
promised analyses related to the indicator “Intro-
duction of Solid, Semi-Solid or Soft Foods”. Stud-
ies with larger samples are needed to confirm the
performance of this indicator.

Applying 24HR to assess the food consump-
tion of young children is a challenging task. Spe-
cific issues of the age group need to be taken into
account; for example, checking the consumption
of breast milk. A weakness of this study was the

failure to include a checklist at the end of the in-
terview to capture foods that are habitually for-
gotten during reporting on food consumption on
the previous day, including breast milk. This led
to underreporting of breastfeeding in the 24HR
by 16 mothers who later responded positive-
ly to the question on breastfeeding in QI. This
suggests that, during 24HR application, some
respondents focused only on complementary
foods, overlooking breastmilk.

A fourth weakness of the study was the sam-
ple loss in the reproducibility study. But this
loss does not seem to have been selective, since,
except for sex, the children who answered two
questionnaires had socio-demographic charac-
teristics similar to those who answered only one
questionnaire.

The average number of days between the ap-
plication of Q1 and Q2 was 16 days. This could
have been a problem for children under one year
of age, since, in this age group, there can be im-
portant changes to their diet in a short period of
time. However, it was found that this was not a
problem, as there was no statistically significant
difference in the analyses for any of the indica-
tors when only children under one year old were
selected.

The strengths of the study include: the use of
PABAK, which complemented and improved the
reproducibility analyses, showing the importance
of considering the prevalence of the outcome and
observer bias in agreement studies; and the adop-
tion of more updated indicators of WHO, with
information about prevalence of consumption of
unrecommended foods. This expands the scope
of the indicators proposed by the WHO in the
past**®!, which had, for years, focused only on
recommended complementary feeding practices.
The current indicators are in line with epidemio-
logical data, which indicate early consumption of
ultra-processed foods.

Conclusion

The findings suggest very good validity and good
reproducibility of the indicators, obtained with
the test method for the population and the con-
text assessed. However, the questionnaire needs
some reformulations to fully capture information
for all the indicators proposed by the WHO.

The questionnaire seems to be promising for
use in nutritional monitoring systems, surveys
aimed at describing the prevalence of mark-
ers for healthy and unhealthy feeding in early



childhood, or ecological studies on this subject
in similar contexts. Its adoption can be advanta-
geous, since its application is simpler and quicker
than that of the 24HR (5-7 minutes for Q1 and

more than 20 minutes for 24HR). Further studies
are needed to assess the performance of the in-
strument in other contexts and according to age
range.
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