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Abstract

We cross-culturally adapted and validated the Infant Feeding Style Questionnaire (IFSQ) in
Brazil. The cross-cultural adaptation and content validity assessment was conducted in five
steps: translation, synthesis of translations, back-translation, evaluation by experts, and
pre-test. To evaluate reliability, construct validity, and floor and ceiling effects, interviews
were conducted with 465 mother-infant pairs at Primary Health Centers in the Federal Dis-
trict, Brazil. The mothers answered the Brazilian Portuguese version of the IFSQ (IFSQ-Br),
which evaluated four feeding styles (laissez-faire, pressuring, restrictive, and responsive)
from 9 sub-constructs. The indulgent style was not evaluated due to time limitation. We per-
formed reliability analysis using Cronbach’s alpha coefficient and construct validity was eval-
uated through Confirmatory Factor Analysis. Higher means were found in the sub-
constructs of the responsive and restrictive styles. The IFSQ-Br presented adequate reliabil-
ity (a = 0.73) with values for the Cronbach’s alpha coefficient of the sub-constructs ranging
from 0.42 t0 0.75. In the Confirmatory Factor Analysis, the final models presented good fit,
with the Comparative Fit Indices (CFI) ranging from 0.86 to 1.0 and the Root-Mean Squared
Error of Approximation (RMSEA) between 0.0 and 0.09. The IFSQ-Br was shown to be a
valid and reliable questionnaire to evaluate maternal feeding beliefs and behaviors in Brazil.
Future studies should evaluate the psychometric properties of the indulgent style and
include mother-infant pairs from different cultural contexts in Brazil.

Introduction

Childhood obesity is a worldwide public health problem that increases the risk of chronic dis-
eases and psychological problems in childhood, as well as the chance of children remaining
obese in adulthood [1-4]. Among the risk factors for childhood obesity is a diet rich in ultra-
processed foods, with a high amount of sugar, fats, and sodium [1,5,6]. The first two years of
life are characterized as a window of opportunity to prevent childhood obesity and is a period
when preferences and eating habits are formed [6-8].
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At this stage of life, children depend on their caregivers to feed them. They are primarily
responsible for determining the social context of meals as well as the quantity and the quality
of the food offered to the child [7,8]. Feeding styles are behaviors and attitudes that parents use
in the context of feeding children [9,10] and can be positively or negatively related to food con-
sumption, weight gain, nutritional status, and eating behavior [1,9,10].

The responsive feeding style is currently recommended and is characterized by a reciprocity
between children and their caregivers, who recognize and respond to the child’s hunger and
satiety cues, promoting autonomy and development [1,4,7,10,11]. This parenting style has
been associated with healthier eating, better regulation of food consumption, and conse-
quently, with the prevention of obesity [1,7,10]. On the other hand, nonresponsive feeding
styles lack reciprocity, and there may be a lack of interaction between caregivers and the child
during feeding (as in the laissez-faire style), excessive control by the parents (as in restrictive
and pressuring styles), or complete control of feeding by the child (as in the indulgent style)
[4,7,9]. Nonresponsive styles can have negative consequences, impair the innate regulation of
hunger and satiety, favor unhealthy eating habits, and increase the risk of being overweight
[7].

To study this important theme, the Infant Feeding Style Questionnaire (IFSQ) was devel-
oped in the United States. It is a self-reporting instrument that assesses, based on the beliefs
and behaviors of caregivers of infants and young children, five feeding styles: laissez-faire,
restrictive, pressuring, responsive, and indulgent [9]. This instrument was initially developed
and validated with low-income African-American mothers and its Spanish version was vali-
dated with Latino families [9,12]. The IFSQ has been used widely in the United States and in
some studies conducted in other countries, such as England [2,13] and the Netherlands [14].
These include studies that evaluate maternal and nonmaternal caregivers feeding styles [15] as
well as the association of feeding styles with parental eating behaviors [10], parental accultura-
tion [13,16], duration of breastfeeding [17], and early introduction of solid foods [2,18]. The
instrument has also been used to evaluate interventions that seek to prevent childhood obesity
and/or encourage an adequate complementary feeding [3,14,19].

Despite the importance of research that evaluates feeding styles in the first years of life, this
theme has been studied in Brazil only in children over 2 years of age through the Child Feeding
Questionnaire (CFQ), which assesses, among other aspects the use of controlling child feeding
strategies, such as restriction and pressuring, among parents of children between 2 and 11
years old [20-22].

Due to the importance of studying infant feeding styles, there is a need for reliable instru-
ments that have been adapted and validated for the Brazilian population to evaluate these
aspects in children under two years of age, especially in the phase of introducing complemen-
tary feeding, when the infant has the first feeding experiences [6]. Thus, the present study
aimed to cross-culturally adapt and validate the IFSQ in Brazil (IFSQ-Br).

Material and methods
Infant Feeding Style Questionnaire (IFSQ)

The IFSQ assesses feeding beliefs and behaviors of mothers of infants and young children. It
consists of 83 items and evaluates, from 13 sub-constructs, five infant feeding styles: laissez-
faire (sub-constructs: attention and diet quality), restrictive (sub-constructs: amount and diet
quality), pressuring (sub-constructs: finish, cereal, and soothing), responsive (sub-constructs:
satiety and attention) and indulgent (sub-constructs: permissive, coaxing, soothing, and pam-
pering). Each item is assessed using a 5-point Likert scale, with different response options for
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items that assess beliefs (disagree, slightly disagree, neutral, slightly agree, agree) and behaviors
(never, seldom, half of the time, most of the time, always).

The 11 items referring to the laissez-faire style reflect an absence of limits about the quantity
and quality of food, as well a lack of interaction with the infant in the context of meals. In the
restrictive style (11 items), parents can adopt behaviors such as limiting the amount of food
consumed by the infant and their access to unhealthy foods. In the pressuring style (17 items),
parents can use food to soothe and are more concerned with increasing the amount of food
consumed by their infant. The responsive style (12 items) represents greater attention to the
infant’s hunger and satiety cues, as well as monitoring their diet’s quality. In the indulgent
style (32 items), there are no established limits for the quantity or quality of the food that the
infant consumes [9].

The IFSQ was originally developed by Thompson et al. [9], who verified an internal reliabil-
ity for the sub-constructs ranging from 0.75 to 0.95, factor loadings from 0.22 to 1.00, Compar-
ative Fit Indices (CFI) from 0.95 to 1.00, and Root Mean Squared Error of Approximation
(RMSEA) from 0.00 to 0.13. The Spanish version exhibited reliability coefficients ranging
from 0.28 to 0.83, CFI from 0.82 to 1.00, and RMSEA from 0.00 to 0.31 [12].

Cross-cultural adaptation of IFSQ-Br and content validity

The process of cross-cultural adaptation of the IFSQ to the Brazilian version (IFSQ-Br) and
evaluation of the content validity was conducted in five steps (Fig 1):

Steps for cross-cultural adaption

Translate original questionnaire
(versions T1 and T2)

Synthesize the translations
(creating a consolidated version)

Back-translate the consolidated version (creating
T1 and BT2)

Evaluation by experts
(creating pre-test version)
Pre-test
IFSQ-Br

Fig 1. Steps for the cross-cultural adaptation and evaluation of the content validity of the Infant Feeding Style
Questionnaire. Federal District, Brazil. 2018.

https://doi.org/10.1371/journal.pone.0257991.9001
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Step 1 (Translation of the original questionnaire): the original questionnaire in English was
translated into Brazilian Portuguese by two Brazilian translators, independently, creating
versions T1 and T2.

Step 2 (Synthesis of the translations): the researchers synthesized the two translations, gener-
ating a consolidated version.

Step 3 (Back translation of the consolidated version): back translation into English by two
translators, native English speakers, fluent in Brazilian Portuguese, resulting in versions BT'1
and BT2. The researchers checked the back translations (BT1 and BT2) looking for inconsis-
tencies in comparison with the original version (IFSQ).

Step 4 (Evaluation by experts): Twenty experts in nutrition or public health, Brazilian and
fluent in English, were invited via email to participate in this step. A link to an online ques-
tionnaire available on the Survey Monkey® platform was sent to each of the experts. The
questionnaire included the original version (IFSQ items in English) and the consolidated
version in Brazilian Portuguese. Below each question, a box was available in which the
experts could write any comments or disagreements. In addition, some specific questions
were asked. For these questions, previous suggestions were included, and the experts could
answer whether or not they agreed with the suggested modification or indicate another
option. We suggested: a definition of the age group referred to as infant (under 1 year old)
and toddler (1 to 3 years) at the beginning of the questionnaire, since these age categories are
not usual in Brazil; the replacement of the word “cereals” with “thickening cereals”, since in
Brazil the word “cereals” relate to breakfast cereals; the inclusion of examples of fast food,
junk food and thickening cereals; the addition of the option “I don’t know” to items that
evaluate beliefs; and the replacement of “finish breast milk” with “empty the entire breast” in
item PR3. In addition, we asked about the best translation for “keep track” in items LF6 and
LF7. Based on the experts’ opinions, a pre-test version of the questionnaire was created.

Step 5 (Pre-test): according to the number of participants suggested by Beaton et al. (2000),
the questionnaire was applied to 30 mothers in 9 primary health centers (PHC) of the Fed-
eral District [23]. The inclusion criteria consisted of adult mothers (> 20 years old) whose
infants were between 6 and 12 months old and attended immunization or growth and devel-
opment monitoring sessions in the PHC. We excluded infants with pathologies that could
directly or indirectly influence food consumption and infant feeding styles (seizures, cardi-
opathy, syphilis, mononucleosis, jaundice, glucose 6-phosphate dehydrogenase—G6PD—
deficiency, phenylketonuria, bronchitis, asthma, meningitis, and anemia).

The questionnaire was applied by the first author who verified whether the mother had

questions about any item. The IFSQ-Br included the modifications made. All mothers com-

pleted the whole questionnaire in the pre-test and no values were missing.

We obtained permission from the corresponding author of the original questionnaire [9] to

conduct the cross-cultural adaptation and validation of the IFSQ.

Assessment of the reliability, construct validity, and floor and ceiling
effects of the IFSQ-Br

To assess reliability, construct validity, and floor and ceiling effects, the final version of the
IFSQ-Br was applied in 20 PHC of the Federal District to 465 mothers of infants between 6 and

12 months old, which meets the sample size reccommended by Terwee et al. of a minimum of 7

individuals per item [24]. The same inclusion and exclusion criteria as the pre-test were used.
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The mothers answered a questionnaire that included the IFSQ-Br and sociodemographic
data: family per capita monthly income (up to % Brazilian minimum wage/> % and < % Bra-
zilian minimum wage/> % Brazilian minimum wage); maternal age (20 to 35 years/> 35
years), educational level (incomplete or complete elementary school/incomplete or complete
high school/incomplete or complete college education and above), race (white/non-white) and
marital status (married or living with a partner/single or divorced or separated); infant age (6
to 7 months/8 to 9 months/10 to 12 months), and sex. Items related to the indulgent style were
not included due to time limitation, as in the validation among Latino families [12].

Initially, we used SPSS software version 20.0 for descriptive analysis and to assess the reli-
ability of the scale and of each sub-construct using the Cronbach’s alpha coefficient. Cron-
bach’s alpha values >0.6 were considered as indicative of an adequate internal consistency
[25].

Confirmatory Factor Analysis (CFA) was conducted using the AMOS software version 22.0
to obtain the factorial loads and the model fit of each sub-construct, as performed by Thomp-
son et al. and Wood et al. [9,12]. The following criteria established a priori were used to assess
model fit: Comparative Fit Indices (CFI) > 0.95; Root Mean Squared Error of Approximation
(RMSEA) < 0.06 (CI 90% upper limit < 0.08); Chi-Square to Degree of Freedom ratio
(CMIN/DF) <3.0; Chi-squared test; and Bayesian Information Criteria (BIC) (for model com-
parison, with smaller values indicating better fit) [26,27]. The Asymptotic Distribution Free
(ADF) method was employed to estimate the parameters. When the initial model had poor fit,
modifications were made to improve it. The modifications followed the theoretical model,
excluding variables with low factor loads and/or including error covariance between similar
items. We did not conduct data imputation, as no variable had more than 10% missing values.
No missing values were found for the items of the IFSQ, but we did not consider the analysis
items responded to as “I don’t know/does not apply.” For the CFA, we excluded pairs in which
mothers responded to at least one item of the sub-construct “I don’t know/does not apply”.

We evaluated floor and ceiling effects by calculating the frequencies of the lowest (disagree
or never) or the highest scores (agree or always) on the Likert scale for each item. A frequency
lower then 15% on the lowest or highest scores was considered acceptable [24].

Ethical considerations

This study was approved by the Research Ethics Committee of the School of Health Sciences at
University of Brasilia (67069417.0.0000.0030) and by Research Ethics Committee of the Foun-
dation of Education and Research in Health Sciences (67069417.0.3001.5553). All mothers
agreed to participate in the study and signed the Informed Consent Form.

Results
Cross-cultural adaptation and content validity

The step of translation, synthesis of translations, and back-translation occurred satisfactorily
as proposed in the methodology (S1 Table).

The questionnaire was evaluated by six experts and modifications were made from the
responses. The definition of ages of infants and toddlers at the beginning of the IFSQ-Br was
unanimously recommended. All the experts agreed that it was important to add examples of
thickened cereals and junk food, thus, corn starch and other flours were given for thickened
cereal and processed snacks, candies, and stuffed cookies for junk food. In addition, 83.3% of
them indicated that it was important to include examples of fast food, which were selected
based on the examples provided in the National School Health Survey Questionnaire (food
served in snack bars, hot dog stands, pizzeria. . .) [28]. The “I don’t know/don’t apply” answer
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option was also included in the items that referred to beliefs, which presented answer options
on a Likert scale, varying between disagree and agree. [tem PR3 was modified according to
suggestions and in items LF6 and LF7, “keep track” was translated as suggested by most experts
(50.0%) (S1 Table). In addition, examples of sugary drinks were also included according to the
food consumption markers proposed by the Brazilian Ministry of Health (e.g., boxed juice,
powdered juice, boxed coconut water, fruit juice with added sugar, soft drinks) [29].

The pre-test verified good understanding of all items of the questionnaire, with observa-
tions by at least one mother on only 5 (PR3, PR5, RP3, RP11, LF1) of the 83 items. To improve
understanding, minor modifications were made.

Assessment of reliability, construct validity, and floor and ceiling effects

We found that 41.6% of the women participating in the study had a family per capita monthly
income lower than or equal to half Brazilian minimum wage, 61.9% did not have access to
higher education, 72.0% were married or living with a partner, and 24.5% were white. Most of
the infants were male (54.0%) and 40.4% were between 6 and 7 months old (Table 1).

For the 9 sub-constructs evaluated in the IFSQ-Br, the highest averages were in the sub-
constructs of the responsive style (satiety = 4.51; attention = 4.05) and in the sub-constructs of
the restrictive style (amount = 4.19; diet quality = 4.64). The lowest averages were observed in
the sub-construct diet quality (1.24) of the laissez-faire style and in the sub-constructs soothing
(2.24) and cereal (2.23) of the pressuring style (Table 2).

Table 1. Descriptive analysis of the 465 mother-infant pairs participating in the Brazilian Portuguese version of
the Infant Feeding Style Questionnaire (IFSQ-Br) validation. Federal District, Brazil. 2018.

Variables n %

Family per capita monthly income®

Up to % minimum wage 70 16.0
> % and < % minimum wage 112 25.6
> Y minimum wage 255 58.4
Maternal age

< 35 years 356 76.6
> 35 years 109 23.4
Maternal educational level

Incomplete or complete elementary school 64 13.7
Incomplete or complete high school 224 48.2
Incomplete or complete college education and above 177 38.1

Maternal race

Non-white 351 75.5
White 114 24.5
Maternal marital status

Married/living with a partner 335 72.0
Single/divorced/separated 130 28.0
Infant’s age

6 to 7 months 188 40.4
8 to 9 months 160 344
10 to 12 months 117 25.2
Infant’s Sex

Female 214 46.0
Male 251 54.0

“Minimum monthly wage in the year 2018 = R$ 954.00 equivalent to US$ 238.

https://doi.org/10.1371/journal.pone.0257991.t001
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Table 2. Mean, standard deviation, and Cronbach’s alpha coefficient for each sub-construct of Infant Feeding
Style Questionnaire. Federal District, Brazil. 2018.

Style (subcontract) Mean DP Cronbach’s alpha coefficient®
Laissez-faire (attention) 2.58 0.88 0.42
Laissez-faire (diet quality) * 1.24 0.41 0.46
Pressuring (finish) 3.12 0.82 0.62
Pressuring (cereal) 2.23 1.19 0.69
Pressuring (soothing) 2.24 1.15 0.70
Restrictive (amount) 4.19 1.02 0.67
Restrictive (diet quality) 4.64 0.61 0.75
Responsive (satiety) 4.51 0.51 0.49
Responsive (attention) 4.05 0.90 0.58

# Items LF6, LF7, LF8, and LF9 were recoded because they are negatively related to the Laissez-faire style.
P Items RS5 and RS6 were recoded because they are negatively related to the Restrictive style.
¢ Cronbach’s alpha coefficient calculated for the initial model of each sub-construct.

https://doi.org/10.1371/journal.pone.0257991.t1002

The questionnaire had an overall adequate reliability (o = 0.73) with the values of the Cron-
bach’s alpha coefficient of the sub-constructs varying from 0.42 to 0.75. Six of the nine sub-
constructs exhibited values close to or greater than 0.60, and the sub-constructs of the restric-
tive and pressuring styles had the highest values (Table 2).

The CFA results found a better fit of the laissez-faire/attention sub-construct model after
the removal of item LF4 (I think it is okay to prop an infant’s bottle), which had a low factor
load (RMSEA = 0.00; CFI = 1.00). The laissez-faire/diet quality sub-construct did not present a
good model fit (RMSEA = 0.05; CFI = 0.66). Items LF10 (A toddler should be able to eat what-
ever s/he wants for snacks) and LF11 (A toddler should be able to eat whatever s/he wants
when eating out at a restaurant) were then excluded, and an error covariance between items
LF8-9 (I make sure (child) does not eat sugary food like candy, ice cream, cakes or cookies; I
make sure (child) does not eat junk food like potato chips, Doritos and cheese puffs) was
included, improving the model (RMSEA = 0.00; CFI = 1.00) (Table 3).

The pressuring/soothing sub-construct model had a good initial fit and no modifications
were necessary (RMSEA = 0.06, CFI = 0.97). The pressuring/finish sub-construct model had a
better fit after the elimination of item PR5 (Insist re-try new food refused at same meal) and
the addition of an error covariance between items PR2-4 (If (child) seems full, encourage to
finish anyway; Try to get (child) to eat even if not hungry) and PR7-8 (Important for toddler
finish all food on his/her plate; Important for infant finish all milk in his/her bottle)

(RMSEA = 0.06, CFI = 0.88). In the pressuring/cereal sub-construct, the inclusion of error
covariance between PR12-13 (Cereal in bottle helps infant sleep thru the night; Putting cereal
in bottle good b/c helps infant feel full) and PR14-15 (An infant <6 mo needs more than for-
mula or breastmilk to be full; An infant <6 mo needs more than formula or breastmilk to
sleep through the night) improved overall model fit (RMSEA = 0.06, CFI = 0.99) (Table 3).

For the restrictive/amount sub-construct model, the inclusion of covariance between the
errors of items RS1-2 (I carefully control how much (child) eats; I am very careful not to feed
(child) too much) improved the fit of the model (RMSEA = 0.09, CFI = 0.96). The restrictive/
diet quality model showed a good model fit with the exclusion of item RS5 (I let (child) eat fast
food), which had a low factor load and with the inclusion of an error covariance between items
RS7-8 (A toddler should never eat fast food; An infant should never eat fast food) and RS9-10
(A toddler should never eat sugary food like cookies; A toddler should never eat junk food like
chips) (RMSEA = 0.00, CFI = 1.00) (Table 3).
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Table 3. Model fit indices from the Confirmatory Factor Analysis for each sub-construct of the Brazilian Portuguese version of the Infant Feeding Style Question-

naire (IFSQ-Br). Federal District, Brazil. 2018.

Model

Laissez-faire (attention)

Laissez-faire (diet

quality)

Pressuring (finish)

Pressuring (cereal)

Pressuring (soothing)

Restrictive (amount)

Restrictive (diet

quality)

Responsive (satiety)

Responsive (attention)

https://doi.org/10.1371/journal.pone.0257991.t003

Model detail Chi- CMIN/DF| RMSEA (90% | CFI | BIC
square CI)

Initial model (5 items) 11.78* 236 | 0.06(0.01-0.10) | 0.86 | 71.79

4-item model (without item LF4) 0.44 0.22 0.00 (0.00-0.06) | 1.00 | 48.45

Initial model (6 items) 18.99* 2.11 0.05 (0.02-0.08) | 0.66 | 92.67

4-item model (without items LF10 and LF11) and with error covariance between 0.83 0.83 0.00 (0.00-0.12) | 1.00 | 56.09
items LF8-9

Initial model (8 items) 63.36* 317 | 0.08(0.06-0.10) | 0.71 | 157.53

7-item model (without item PR5) and with error covariance between items PR2- 28.67* 2.39 0.06 (0.03-0.09) | 0.88 | 122.85
4 and PR7-8

Initial model (5 items) 52.88" 10.58 0.17 (0.13-0.22) | 0.82 | 110.63

5-item model with error covariance between items PR12-13 and PR14-15 6.86 2.29 0.06 (0.00-0.13) | 0.99 | 76.15

Initial model (4 items) 5.82 2.91 0.06 (0.00-0.13) | 0.97 | 54.87

Initial model (4 items) 26.07* 13.03 | 0.16 (0.11-0.22) | 0.76 | 75.14

4 -item model with error covariance between items RS1-2 4.54* 4.54 0.09 (0.02-0.18) | 0.96 | 59.74

Initial model (7 items) 28.88" 2.06 0.05 (0.02-0.07) | 0.72 | 114.81

6-item model (without item RS5) and with error covariance between items RS7-8 5.99 0.86 0.00 (0.00-0.05) | 1.00 | 91.92
and RS9-10

Initial model (7 items) 29.16* 2.08 | 0.05(0.02-0.07) | 0.54 | 115.03

5-item model (without RP5 and RP7) 8.33 1.67 0.04 (0.00-0.08) | 0.86 | 69.66

Initial model (5 items) 19.02 380 | 0.08(0.04-0.12) | 0.90 | 80.42

4 item model (without item RP12) and with error covariance between items RP8- 1.93 1.93 0.04 (0.00-0.14) | 0.99 | 57.19

9

The responsive/satiety sub-construct model initially had a poor fit (RMSEA = 0.05,

CFI = 0.54), which was improved by dropping items RP5 (I allow (child) to eat when s/he is
hungry) and RP7 (Child knows when hungry, needs to eat) that had a low factor load
(RMSEA = 0.04, CFI = 0.86). In the model of the responsive/attention sub-construct, the vari-
able RP12 (Important to help or encourage a toddler to eat) was removed due to its low factor
load and an error covariance was added between RP8-9 (Talk to (child) to encourage to drink
formula/breastmilk; Talk to (child) to encourage him/her to eat), improving model fit
(RMSEA = 0.04, CFI = 0.99) (Table 3).

After the modification, all models had lower values of BIC, chi-square, and CMIN/DF
(Table 3). Better factor loads are observed in relation to the initial models, varying between
0.22 and 0.89 (Table 4).

We observed floor effect in approximately half (52.9%) of the items of the IFSQ, and the fre-
quencies ranged from 0.6% to 98.5%. The ceiling effect was verified on the majority (84.3%) of
the items, and the frequencies ranged from 0.6% to 97.2% (Table 4).

Discussion

The sub-constructs of the responsive and restrictive styles had the highest scores, as observed
in previous studies [9,10,12,17]. Responsiveness is very important because it plays a role in pre-
venting childhood obesity, as it stimulates the self-regulation of children’s energy intake based
on respecting hunger and satiety cues [1,14]. On the other hand, restriction has been associ-
ated in previous studies with an increase in weight gain in the first years of life and a greater
risk of overweight [11]. However, it is noteworthy that in relation to the restriction/diet quality
subconstruct, the Dietary Guidelines for Brazilian children under 2 years of age does not
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Table 4. Floor ceiling effect and factor loads of the initial and final models from the Confirmatory Factor Analysis for each sub-construct of the Brazilian Portu-
guese version of the Infant Feeding Style Questionnaire (IFSQ-Br). Federal District, Brazil. 2018.

Items per style (sub-construct) n Lowest score n (%) Highest score n (%) Factorial load of original model Factorial load of final model

Laissez-faire (attention) 404

RS 11 12 (2.6) 418 (90.3) 0.51 0.52*
(Continued)
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Table 4. (Continued)

Items per style (sub-construct) n Lowest score n (%) Highest score n (%) Factorial load of original model Factorial load of final model
Respomsive (satiety) | 8L | e e e
RP Y 26056) | 37468LY) | 077 0.74° .
RP 2 e 920) 381(82:6) | 0330
RS ] 151328) | .. 205(445) |02 02
RP A 307) 26024) 02702
RE S e 409) 439052) 009 s
RP6 2759) | 404(876) 003
RP7 16 (3.5) 403 (87.4) 0.07 -

Responsive (attention) | 464 |
RPS 142(306) | 29(580) | O 039°
RPO 690149) | M6(46) |08 055
RPIO ] 168(362) | A70168) | 046 08
RPLL NG 37.769) O35 00
RP 12 3(0.6) 451 (97.2) 0.17 -

 Parameter set to 1.
* p <0.05.

https://doi.org/10.1371/journal.pone.0257991.t004

recommend that ultra-processed foods, sugar, or foods containing sugar be offered to children
in this age group [6]. Thus, as these infants were between 6 and 12 months old, a higher score
in this sub-construct could reflect greater maternal knowledge about the recommendations.
However, this theme was not evaluated in the present study, and we recommend that future
studies assess the association between parenting styles and knowledge about infant feeding
recommendations.

Previous studies have also observed lower Cronbach’s alpha values in the laissez-faire sub-
constructs [12,16]. For the sub-constructs of the responsive style, Wood et al. [12], in a valida-
tion study with a Latino families, found higher values than those of the IFSQ-Br (o > 0.60).
The values obtained for the sub-constructs of the pressuring and restrictive styles of the
IFSQ-Br were similar to those found by Wood et al. [12], with Cronbach’s alpha values close to
or above 0.60, showing adequate internal consistency [12]. Thompson et al., assessed the inter-
nal consistency of the 13 sub-constructs of the IFSQ in a study with African-American moth-
ers and found a greater range (o = 0.33-0.89) in comparison with the IFSQ-Br (o = 0.42-0.75)
[30].

According to the CFA results, the sub-constructs showed good model fit after the modifica-
tions, indicating that the IFSQ-Br is valid for assessing infant feeding styles in Brazil. This is
the first IFSQ validation outside the United States, where the questionnaire was developed and
validated initially in English with low-income African-American mothers by Thompson et al.
and later in Spanish with Latino families by Wood et al. [9,12]. Thompson et al. also found
adequate model adjustments for all sub-constructs. However, Wood et al. observed low reli-
ability and poor model fit for the laissez-faire style, which was not validated in Spanish. Both
studies also required modifications to the questionnaire in the CFA validation process [9,12].

In our study, the subconstruct LF (diet quality) presented non-significant factor loadings.
Thompson et al. [9] also found items with non-significant factorial loading in the LF (diet
quality) subconstruct for children six months of age or older, and Wood et al. [12] did not vali-
date the LF construct due to its model fit and reliability results. The items with the lowest fac-
tor loadings (<0.3) and, therefore, the lowest contribution to the total variance of the
subconstruct were found in the subconstructs LF (diet quality), Pressuring (finish), and

PLOS ONE | https://doi.org/10.1371/journal.pone.0257991 September 30, 2021 10/14


https://doi.org/10.1371/journal.pone.0257991.t004
https://doi.org/10.1371/journal.pone.0257991

PLOS ONE

Adaptation and validation of the Infant Feeding Style Questionnaire

Responsive (satiety): LEF7 (I keep track of how much food (child) eats), LF9 (I make sure
(child) does not eat junk food like potato chips, Doritos and cheese puffs), PR4 (Try to get
(child) to eat even if not hungry), PR6 (Praise after each bite to encourage finish food), RP3 (I
let (child) decide how much to eat), and RP4 (I pay attention when (child) seems to be telling
me that s/he is full or hungry). Thompson et al. [9] also found the lowest factor loadings in the
LF (diet quality) subconstruct; however, adequate values were found in Pressuring (finish) and
Responsive (satiety) subconstructs. Therefore, we suggest that the LF (diet quality) subcon-
struct, as well as the items with low factor loadings in the Pressuring (finish) (PR4, PR6) and
Responsive (satiety) (RP3, RP4) subconstructs should be further explored and refined in quali-
tative studies based on the experience of the population of interest.

In addition, as conducted in the previous validation studies [9,12], to improve model fit we
included error covariance between similar worded items. Although this represents item redun-
dancy, the items evaluate practices or beliefs related to different foods (e.g., RS9 A toddler
should never eat sugary food like cookies; RS10 A toddler should never eat junk food like
chips), age ranges (e.g., RS7 A toddler should never eat fast food; RS8 An infant should never
eat fast food), aspects (e.g., RS1 I carefully control how much (child) eats; RS2 I am very careful
not to feed (child) too much), or aims (e.g., PR14 An infant <6 mo needs more than formula
or breastmilk to be full; PR15 An infant <6 mo needs more than formula or breastmilk to
sleep through the night). Thus, as the exclusion of these items would eliminate a dimension
that the other item does not contemplate, the items were not excluded from the questionnaire.

Significant ceiling and floor effects (when the participants tend to choose the extreme
options of the Likert scale items) were verified on most IFSQ items. Ceiling and floor effects
can limit the distinction between subjects with the lowest or highest scores [24]. In addition,
although there is not a consensus regarding the type of changes that a responsive instrument
should identify, the floor and ceiling effects can affect the questionnaire responsiveness, mak-
ing it difficult to identify changes on feeding styles throughout time [24,31-33]. However, to
our knowledge, this is the first study that evaluates the IFSQ ceiling and floor effects, as well as
the infant feeding styles in Brazil, which does not allow comparisons with previous studies
[9,12]. We suggest that the significant ceiling and floor effects can be due to the length of the
questionnaire and the type of scale used. Therefore, we recommend that future studies explore
further the psychometric properties of the IFSQ and the strategies to reduce ceiling and floor
effects, such as changing the Likert scale description or including new items that will have
results near to the middle of the Likert scale [32].

Among the limitations of the present study, convenience sample stands out, which limits
the generalization of results to populations with different characteristics from the mothers-
infant pairs that attend the PHC of the Brazilian Unified Health System in the Federal District.
Therefore, we recommend that the questionnaire is applied in a more heterogeneous popula-
tion, in different Brazilian regions, with different cultures and sociodemographic characteris-
tics in Brazil. In addition, maternal characteristics that can influence feeding styles (e.g.,
mother’s parity) were not included, and we recommend that future studies consider these
aspects.

Despite the limitations, this study is very relevant, supporting the validity and reliability of
the IFSQ-Br to measure infant feeding styles. Future studies should evaluate the psychometric
properties of the IFSQ-Br, including the indulgent style, since the 32 items related to this con-
struct were not applied with the whole sample due to time limitation. We also recommend
that further validation studies investigate the concurrent validity, the common factor bias, and
the measurement invariance of the scale.

In conclusion, the results suggest that the IFSQ-Br is a valid and reliable questionnaire to
evaluate feeding styles in Brazil and can be used in a range of studies to assess caregivers’
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feeding beliefs and behaviors, to evaluate factors associated with feeding styles, as well as the
impact on infants’ nutritional status and diet.
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