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Abstract
Purpose The aim of this article was to validate the Spanish version of the Home Environment Survey (HES-S) and was 
divided in two studies: (1) to assess the reliability, convergent validity of HES-S in a survey of 145 parents of children with 
overweight/obesity; (2) to study the magnitude of the association between children’s BMI status with the latent scores theo-
retically defined by the HES model.
Methods To test the scale and the model, a confirmatory factor analysis (CFA) and a path analysis were carried out among 
a sample of 156 parents of preadolescents (106 overweight/obesity and 50 normal-weight children). No CFA or EFA were 
carried out in the validation of the original instrument.
Results Study 1, both the Physical Activity and the Eating Habits components of the scale showed adequate levels of internal 
consistency for the majority of the scales, except for two. One of them, Healthy Eating Parental Policies (HEP) subscale was 
reduced after excluded two items, although it did not improve substantially. This model indicated that there was a significant 
association between the two Eating Habits scales and the child’s weight status, but child’s weight was not associated with the 
Physical Activity components. Convergent validity was confirmed by correlations with related variables: family eating habits 
(F-EAT), parent’s physical activity (IPAQ), and children’s physical activity (assessed via accelerometers during one week). 
Study 2, our results replicated the original four factor structure proposed for physical activity (CFI = 0.99; RMSEA = 0.03), 
but the original factor structure of the eating habits component was not supported. In addition, the relationship of the child’s 
weight status, the Physical Activity components, and the two scales of Eating Habits (Parental Modeling and Policies) was 
explored with a path analysis showing good fit indices (CFI = 0.95; RMSEA = 0.06). Child’s BMI was negatively associated 
with Healthy Eating Parental Role Modeling (r =  − 0.21) and with Healthy Eating Parental Policies (r =  − 0.19), but not with 
the factors of Child’s Physical Activity model.
Conclusion To our knowledge, this is the first instrument to assess obesogenic family environment in Spanish speaking 
countries, which is a relevant dimension within a health perspective so as to implement new policies and strategies in obe-
sity tertiary prevention. Overall, the confirmatory factor analysis of the HES-S has only provided additional support for one 
part related to Physical Activity. In addition, Child’s BMI was correlated with scales of Eating Habits but not with Child’s 
Physical Activity factor. These results clearly suggest that further research is warranted.
Level III Case-control analytic study.

Keywords Pediatric obesity · Families · Obesogenic environment · Physical activity · Eating habits · Confirmatory factor 
analysis

Introduction

The increasing prevalence rates of obesity among children 
and adolescents in developed countries has converted this 
problem into an important public health concern, leading 
to an increasing number of studies dedicated to this topic. 
Currently, 32.4% of children and adolescents between the 
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ages of 6 and 19 in developed countries are overweight, 
and 16.5% have obesity [1]. Spain in particular has one of 
the highest prevalence of childhood obesity amongst Euro-
pean countries, with around 28% of children between 3 and 
12 years presenting overweight or obesity [2].

There is growing evidence suggesting that an environ-
mental component is involved in the development of 95% 
of all cases of obesity [2–5]. The last 2 decades have wit-
nessed dramatic changes to the physical and social environ-
ment of these children and adolescents, which have arguably 
facilitated an increase in sedentary behaviors and a decrease 
in physical activity [2, 6]. An ongoing longitudinal study 
of > 10,000 boys and girls, aged 9–14 years, from all over 
the United States, showed that children who spent more time 
viewing television and videos and playing video/computer 
games during a year had greater increases in body mass 
index (BMI) [7]. Similar results were found in another lon-
gitudinal study in which an increase in BMI trajectory was 
associated with the following behaviors: drinking > 3 glasses 
of sugared drinks per day, < 1 h per week of participation in 
organized sports, and > 2 h per day of TV viewing [8].

From a social environmental framework, the home food 
environment is an important factor to include in multifacto-
rial models, and its proper assessment, which would allow us 
to elucidate the underlying causes of childhood obesity [9, 
10]. Furthermore, parental feeding styles and healthy habits 
serve as role models for their children’s dietary, physical 
activity, and media behaviors and influence may influence 
their weight status. Evidence suggests that homes of children 
with obesity were less likely to have available and accessible 
healthy food, and parents were the key influence in the types 
of foods kept and consumed in the home [11].

In an effort to assess various dimensions of the home 
environment, as it relates to healthy habits, researchers have 
developed a number of instruments over the last few dec-
ades. These instruments cover a range of constructs, present 
adequate psychometric properties, and their use is appropri-
ate in varying contexts. Pinard et al., (2012) [3] system-
atically reviewed the tools developed to measure the home 
environment from 1990 to 2010, revealing that several of 
these new tools did not report any psychometric properties. 
The review presented 40 instruments reporting on both their 
degree of validity and the reliability of their assessment. 
Only seven instruments combined both the food and physi-
cal activity dimensions. However, only two comprehensive 
instruments assessed both social and physical components 
of the environment that influence childhood obesity [12, 13]. 
The Healthy Home Survey (HHS) [12] for parents of young 
children (3–8 years old) includes 66 items aimed at measur-
ing food availability, eating practices, media and the physical 
environment. The criterion validity was assessed among 85 
mothers via telephone interview and a home visit showing 
a wide range of values for the validity (Kappa = 0.07–0.96), 

and also the test–retest reliability (n = 45; ICC = 0.22–1.00) 
of the instrument, thus, limiting its utility. The Home Envi-
ronment Survey (HES) [12] for parents of children with 
overweight (8–13 years), provided information regarding 
inter-rater reliability, internal consistency, and concurrent 
validity (assessed via accelerometers), which the study of 
the HHS did not assess. For this reason, we chose to exam-
ine the construct validity and reliability of the HES for its 
use among families of children with overweight/obesity in 
Spain, as no instruments have been developed or translated 
into Spanish.

The development of the HES was based on a theoretical 
framework [10], which identified two dimensions relating 
to the child’s weight status: (a) the family environment as it 
relates to the availability of, and accessibility to, a variety 
of food, and b) the family environment as it relates to the 
child’s physical activity, by contributing to either a healthy 
or unhealthy home environment. The authors developed 
126 items and 10 scales divided into nutrition scales (Fruit/
Vegetable Availability, Fruit/Vegetable Accessibility, Fat/
Sweets Availability, Fat/Sweets Accessibility, Healthy Eat-
ing Parental Role Modeling, Healthy Eating Parental Poli-
cies) and physical activity scales (Physical Activity Avail-
ability, Physical Activity Accessibility, Physical Activity 
Parental Role Modeling, Physical Activity Parental Poli-
cies). The instrument was validated among 219 parents of 
overweight/obese children (87% obese) and the final scale 
comprised 106 items. The reliability for the Eating Habits 
scales was 0.84–0.59 and for the Physical Activity scales, 
0.79–0.66. Furthermore, 41 parent dyads living in the same 
home (n = 41) completed the survey to determine inter-rater 
reliability, with the majority of the scales presenting high 
scores (r = 0.50 to r = 0.88), with the exception of Paren-
tal Policies for healthy eating (r = 0.24), Physical Activity 
modeling (r = 0.30) and Physical Activity parental poli-
cies (r = 0.24). Results showed that accessibility to physi-
cal exercise, parental role modeling and parental policies 
were significantly related to child (r = 0.14–0.21) and parent 
(r = 0.15–0.31) physical activity. Similarly, there was a low 
to slight moderate association between availability of Fruits 
and Vegetable and Fat/Sweet intake, parental modeling and 
policies, and child and parent eating habits [13]. However, 
the structural validity has not been empirically tested.

The present article aims to validate the Spanish version 
of the Home Environment Survey (HES-S; Gattshall et al. 
2008) [13] through the following two studies: Study 1: The 
aim was to examine the relationship between the original 
authors’ proposed scale scores with different external meas-
ures; in this manner evaluating the association between the 
HES-S and parent’s physical activity, eating habits and the 
children’s accelerometer data (convergent validity) as well 
as the scale’s reliability. Study 2: The aim was to associate 
latent scores (the latent factor of the HES scales) with the 
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children’s BMI status. To do this, CFAs were calculated to 
obtain these latent scores followed by a path analysis using 
a Structural Equation Modeling framework (SEM) so as to 
correlate these scores with the child’s BMI status.

Study 1

Methods

Participants

The guidelines of the original manuscript [13] were followed 
for the selection of the participants. The inclusion criteria 
were: child’s BMI at or above the 85th percentile ranking 
for age and gender, age between 8 and 12 years, ability to 
understand spoken and written Spanish and that their parents 
were the primary caregivers. In the current study, a sample 
of 145 parents of children ranging from 8 to 12 years old 
(M = 10.04, SD = 1.23, 51% females) completed the Span-
ish version of the Home Environment Survey Questionnaire 
(HES-S). Therefore, children were at or above the 85th per-
centile for body mass index (35.9% with overweight and 
64.1% with obesity) ranking for age and gender [14]. Table 1 
shows the sample demographics.

Procedure

The translation and cultural validation of the HES scale was 
carried out using a back translation procedure following 
international guidelines [15]. First, the original English ver-
sion was translated into Spanish by two independent expert 
translators with knowledge of psychology and psychopathol-
ogy. Second, this version was translated back into English by 
another bilingual translator. Third, a focus group was formed 
by the translators who had participated in the back transla-
tion procedure, and a discussion among them was carried out 
to consolidate the forward and back-translated versions of 
the HES. In the case of discrepancies between the items, the 
contents were analyzed to determine the appropriate course 
of action. Finally, the definitive version of the HES-S was 
generated and used for the further objectives of this study.

This study was part of the larger “ANOBAS” project that 
aims to identify bio-psycho-family markers for anorexia 
nervosa and childhood obesity. The design of the study was 
cross-sectional. A total of 50 children with obesity were 
recruited from the “Daroca” Public Primary Care Center 
in Madrid through response flyers provided by their child’s 
pediatrician at routine check-ups. The remaining families 
were recruited from primary public and subsidized schools 
in Madrid through direct response flyers. The research was 

reviewed and approved by the relevant Institutional Review 
Boards (Niño Jesus Hospital Central Committee of Research 
(Ref. 0009/10), Primary Care Commission (Ref. 11/12); 
Autonomous University Committee (UAM, CEI 27-673). 
Participation was voluntary and informed assent and consent 
was obtained by each participating family. The recruitment 
period took place from May 2012 to May 2016.

Measures used to assess validity

Actigraph, model GT3X. The Actigraph (Actigraph 
TM, LLC, Fort Walton Beach, FL, EE.UU) is a small 
and lightweight triaxial activity monitor/accelerometer 
(4.6 × 3.3 × 1.5 cm, 19 g) designed to detect accelerations 
ranging in magnitude from  − 6 a 6 g with a frequency 
response of 0.25–2.50  Hz. Accelerometers were pro-
grammed before handing them over to the participants and 
the data were recorded at a frequency of 30 Hz and rein-
stated to a period of 10 s (epoch) for analysis. The acceler-
ometers were attached to an elastic band and rested on the 

Table 1  Demographic and clinical characteristics of the parents and 
their child (n = 145)

1 A subsample of 50 children with obesity were collected via their Pri-
mary Health Care Center and wore an accelerometer

Number (%) Range Mean (SD)

Child age 8–12 10.04 (1.23)
Child gender
 Male 71 (49)
 Female 74 (51)

Child body mass index (BMI)
 Overweight 52 (35.9)
 Obesity1 93 (64.1)

Ethnicity
 Caucasian 101 (69.7)
 Latino 40 (27.6)
 Other (Arab, Asian) 4 (2.8)

Parent age 25–61 41.40 (6.22)
Parent gender
 Male 20 (13.8)
 Female 125 (86.2)

Mother’s body mass index (BMI) 18.4–45.8 26.97 (49.08)
  ≤ 24.9 40 (27.6)
 25–29.9 44 (30.3)
 30–34.4 17 (11.7)
  ≥ 35 6 (4.1)

Father,s body mass index (BMI) 21.1–37.3 28.85 (36.19)
  ≤ 24.9 12 (8.3)
 25–29.9 44 (30.3)
 30–34.4 32 (22.1)
  ≥ 35 6 (4.1)
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child’s back. They were worn during 7 consecutive days 
and were only removed for water activities and sleeping. 
To be included in the analysis, the children had to wear 
the accelerometer for at least 3 days with a minimum daily 
record of 10 h per day [16]. The data were downloaded 
and analyzed with an Actilife software (v.6.62. Actigraph 
TM, Pensacola, FL, USA). Only total activity (expressed 
as total counts per minute) was used. Only the children 
(n = 50) recruited from the Daroca Health Center wore 
the accelerometers.

Families and Eating and Activity Among Teens 
(F-EAT) [17]. This scale was originally designed to 
examine factors that are potentially relevant to adolescent 
weight-related behaviors within the family environment 
as part of an extensive North-American epidemiological 
project. The authors provided us with the two most widely 
used subscales that are related to food parenting practices 
and modeling: (a) The Parental model subscale, composed 
of 6 items assessing the mother’s frequency of breakfast, 
fast food, fruit, vegetable, and dairy consumption [16] with 
response options including 0–2 days a week, 3–6 days a 
week, and every day; (b) The Family meal subscale, which 
assesses how frequently families eat a meal together, pur-
chase a meal from a fast food restaurant, type of foods 
served and the style of meal service, during a week.

Short-form International Physical Activity Question-
naire (IPAQ; www.ipaq.ki.se). Participants reported the 
frequency and duration of physical activity at work, for 
transportation, during leisure time, and at home, and these 

activities were grouped into the following categories: 
(a) vigorous activities (e.g., fast bicycling), (b) moder-
ate activities (e.g., bicycling at a regular pace), and (c) 
walking, during the last seven days. The questionnaire was 
validated in Spanish [18] and presented good reliability 
coefficients.

Statistical analysis

First, internal consistency was analyzed calculating Cron-
bach’s alpha, with the exception of two scales: “Physical 
Activity Availability” which is a checklist of items and the 
“Fruit/Vegetable Accessibility” scale, which is comprised 
of only one item. In addition, the corrected item-total cor-
relation was reported for each item. Feldt’s test W was used 
to test reliability coefficients between both scales. Correla-
tions between the HES-S subscales and the other methods 
of assessment (F-EAT, IPAQ, and accelerometer data) were 
computed to assess the validity of the HES-S. These anal-
yses were computed using the Statistical Package for the 
Social Sciences (SPSS) software 20.0. Correlation p values 
were adjusted for multiple tests using an FDR correction, 
including the HEP Policies reduced (two omitted items). 
This correction is more appropriate in health studies than 
other multiple corrections, such as Bonferroni [19]. Cor-
rected p values were computed using R software.

Table 2  Cronbach’s alpha of the 
Spanish version of HES (HES-
S) and original scale (HES; 
Gattshall et al. 2008) for each 
subscale

PA Physical Activity, F/V Fruit/Vegetable, F/S Fat/Sweets, HEP Healthy Eating Parental
*p < 0.05
**p < 0.01
***p < 0.001

Number of Items
HES/HES-S

Alpha HES
n = 219

Alpha HES-S
n = 145

Feldt’s test
W (p)

1. PA availability 22/22 – –
2. PA accessibility 4/4 0.66 0.49 0.667 ***
3. PA parental role modeling 6/6 0.68 0.69 1.032 

(0.578)
4. PA parental policies 5/5 0.79 0.79 1.000 

(0.495)
5. F/V availability 27/29 0.84 0.80 0.800 

(0.068)
6. F/V accessibility 1/1 – –
7. F/S availability 14/17 0.80 0.77 0.870 

(0.175)
8. F/S accessibility 4/4 0.59 0.61 1.051 

(0.625)
9. HEP role modeling 12/12 0.73 0.75 1.080 

(0.689)
10. HEP Policies 10/10 0.79 0.59 .512 ***

http://www.ipaq.ki.se
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Results

Internal consistency

Table 2 displays the Cronbach’s alphas for each subscale.
Regarding the Physical Activity (PA) subscales, the 

Parental Policies and Parental Role Modeling of Physical 
Activity presented similar reliability values as the original 
scales (see Table 2). Overall, the corrected item-total cor-
relations were not high (range 0.19–0.36). Furthermore, “PA 
Accessibility” obtained low reliability compared with the 
original, although neither of them reached an index above 
0.70. The item “How many of your child’s active toys are 
stored out of sight” obtained the lowest value, and the reli-
ability of the scale would be of 0.52 if this item was deleted. 
However, we decided to keep it as the scale only presented 
four items.

Similar values were found for the Eating Habits scales 
(“Fruit/Vegetable Availability”, “Fruit/Vegetable Accessibil-
ity”, “Fat/Sweets Availability”, “Fat/Sweet Accessibility”) 
of the Spanish adaptation in comparison to the original scale. 
Finally, the internal consistency of the Parental Role Mod-
eling of Healthy Eating subscale was similar to the original 
scale with acceptable item-total correlations. However, the 
Parental Policies around eating scale showed a reliability of 
0.59, which was lower than that found in the original sample 

(0.79). The main reason is that low correlations close to 0 
were found for these two items of this scale: “Use food as a 
reward” and “Can child eat snacks without permission.” If 
both of these items are deleted, the final alpha of the scale 
is 0.67 (Feldt’s test W = 0.636; p < 0.001). We, therefore, 
deleted these two items from the HEP Policies scale.

Convergent validity

Table 3 reports the Pearson correlations that were computed 
between the different scales of the HES-S and measures 
employed for validation: total physical activity (IPAQ), food 
parenting practices and modeling (F-EAT) reported by the 
mothers, and the child’s total physical activity, calculated by 
the accelerometer. After using an FDR correction, most of 
the inter-scale correlations of the HES-S were below 0.30, 
except for Parental Role Modeling and Parental Policies 
related to Physical Activity, which were moderate (r = 0.46, 
p < 0.01); and Fat/Sweet availability and HE Parental Role 
Modeling, which were also moderate (r = 0.41, p < 0.01). 
Regarding convergent validity, correlations with HES-S 
scales were few and low except for the HEP Parental Policies 
scale (reduced), whose correlation improved slightly in both 
parenting eating practices and modeling scales (F-EAT), and 
with mother and child’s physical activity. As we expected, 
PA Role Modeling was correlated with higher child’s physi-
cal activity (r = 0.32, p < 0.01), and the PA Policies with 

Table 3  Correlations between scales of HES-S and validation measures reported by the mother (n = 145)

Correlation survived to FDR correction (q = .05) are underlined
Total physical activity by accelerometer-calculated only for 50 children
PA Physical Activity, F/V Fruit/Vegetable, F/S Fat/Sweets, HEP Healthy Eating Parental, HEP Polices reduced HEP without 2 items, IPAQ 
International Physical Activity Questionnaire, F-EAT Families and Eating and Activity Among Teens, 2 subscales
*p < .05
**p < .01

1 2 3 4 5 6 7 8 9 10 10.2 11 12 13 14

1. PA availability .16 .23** .27** .19* .10 .17*  − 0.02 0.04 0.12 0.06 .15 .05 .08  − .05
2. PA accessibility .12 .26** .03 .26**  − .13 .08 .07 .11 .04 .16  − .13 .05  − .06
3. PA parental role modeling .46** .24** .05  − .10  − .21* .31** .29** .27** .23** .32** .13 .19*
4. PA parental policies .31** .19*  − .10 .03 .27** .33** .30** .27** .22* .16 .09
5. F/V availability .01 .18*  − .05 .16 .26** .30** .05 .12 .17 .24**
6. F/V accessibility  − .06 .22** .02 .05 .05 .11 -.05 .05 .04
7. F/S availability .20*  − .41**  − .09  − .08  − .01 -.16 .11  − .04
8. F/S accessibility  − .12  − .06  − .06 .09 .02 .02  − .09
9. HEP role modeling .03 .02  − .15 .20* .03 .14
10. HEP policies .95** .16 .19 .25** .19*
10.2 HEP polices reduced  − .17* .22* .20* .26**
11. IPAQ mother -.03 .11 .09
12. Accelerometer child -.01  − .03
13. F-EAT-family model .16
14. F-EAT-family meals
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both measures of the mother and child’s physical activity 
(r = 0.27, p < 0.01; r = 0.22, p < 0.05),

Study 2

The aim of the second study was to correlate children’s BMI 
status with the latent scores theoretically defined by the HES 
model. Therefore, we computed several CFAs for each part 
of the HES model (Child’s Eating Habits and Child’s Physi-
cal Activity). The Physical Environment factors include the 
accessibility and availability to food or physical activity, 
while Social Environment factors are operationalized as 
Parental Role Modeling and Parental Policies around phys-
ical activity and nutrition. Afterwards, these scores were 
related with the children’s BMI using a path analysis.

Method

Participants

Only Spanish families were selected to participate in this 
study, to avoid differences in dietary habits and food choices. 
A sample of 156 parents and their children (Mage = 10.08, 
 SDage = 1.29, 55.1% females) took part in the study. Of these, 
101 families participated in Study 1 and the other 50 partici-
pants were parents with non-overweight children who were 
invited from schools and who also wore an accelerometer. 
BMI was calculated for each child (M = 22.2, SD = 4.4). BMI 
range was 19–30.4. A total of 50 children were categorized 
as normal weight (32.1%; MBMI = 17.3,  SDBMI = 2.9), 38 as 
children with overweight (24.4%; MBMI = 22.0,  SDBMI = 1.5), 
and 68 as children with obesity (43.6%; MBMI = 25.9, 
 SDBMI = 2.3).

Statistical analysis

Two different types of analyses were carried out. First, 
one-way ANOVAs were computed for each subscale of the 
HES-S (DV: score on the variable, IV: weight group). Then, 
post hoc comparisons were carried out with Bonferonni 
corrections. The second level of analysis was confirmatory 
factor analyses (CFA) of theoretical factors: Child’s Eat-
ing Habits and Child’s Physical Activity and a model where 
BMI was related with the HES scales was also computed. 
MLM was used through the Mplus software as an estima-
tion method, since multivariate normality was not assumed. 
Model fit was assessed using the SBχ

2 statistical test, the root 
mean square error of approximation, and the comparative 
fit index. Values close to 0.95 for CFI and below 0.06 for 
RMSEA indicate a good fit.

Results

Differences in HES‑S scores for each weight group

One-way ANOVAs showed that there were statistically 
significant differences between normal-weight group and 
obesity group on two subscales (see Fig. 1): Healthy Eating 
Parental Role Modeling and Healthy Eating Parental Poli-
cies, and marginally significant differences on one scale: 
Physical Activity Availability.

More specifically, children with a healthy weight had 
access to an average of 9 active toys or sports equipment 
while parents of the children with obesity or overweight 
reported an average of 8 objects. These discrepancies were 
marginally significant (F2,151 = 2.57, p = 0.080; η2

p = 0.033). 
In terms of Healthy Eating Parental Role Modeling, the 
mean scores were 2.8 for children with a normal weight, 
2.5 for children with overweight and 2.6 for children with 
obesity (F2,153 = 4.12, p = 0.018; η2

p = 0.051). Post hoc com-
parisons showed that differences between normal-weight and 
overweight children were significant (p = 0.024) and this dis-
crepancy was marginally significant between normal-weight 
and obesity children (p = 0.082).

Finally, Fig. 1 shows the mean scores for Healthy Eat-
ing Parental Policies were of 2.7 for normal-weight, 2.5 
for overweight children and 2.4 for children with obesity 
(F2,153 = 3.97, p = 0.021; η2

p = 0.049). Post hoc comparison 
showed that the difference between obesity and normal-
weight children was statistically significant (p = 0.017), how-
ever, this difference was not significant between those with 
overweight and normal-weight children (p = 0.64). However, 
when the reduced version of the Healthy Eating Parental 
Policies (8 items) was employed, the ANOVA outcomes 
were not statistically significant (F2,153 = 1.04, p = 0.356; 
η2

p = 0.013). Therefore, the items “Use food as a reward” 
and “Can child eat snacks without permission” played an 
important role in the differences between groups. After omit-
ting these items, the scale reliability of the final version, as 
well as their comprehension, was improved.

Confirmatory factor models

The second step of analysis was to calculate the proposed 
latent factor scores of the two home environment factors 
of the HES-S: Child’s Eating Habits and Child’s Physical 
Activity (using HEP Policies reduced). Figure 2 depicts the 
results for each model.

The top panel (Fig. 2a) shows the results for Child’s 
Physical Activity factor. The fit of the model was excellent: 
SBχ

2(1) = 1.14, p = 0.285, RMSEA = 0.030, CFI = 0.997. 
Social Environment and Physical Environment factors were 
well defined with weights higher than 0.40. Correlation 
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between factors was statistically significant (r = 0.68). The 
middle panel (Fig. 2b) shows the theoretical model for 
Child’s Eating Habits. Our data did not support this theoreti-
cal model. Therefore, a relationship mode between Child’s 
Eating Habits factor, Child’s Physical Activity and Body 
Mass Index was not estimated, since Child’s Eating Habits 
was not supported.

Nevertheless, following the results obtained in the step 
1, using a path analysis, a relationship model was tested that 
included Child’s Physical Activity factors (Physical and Social 
Environment) and two subscales of the HES-S (Healthy Eat-
ing Parental Role Modeling and Healthy Eating Parental Poli-
cies) and their relationship with child’s BMI status. The two 
Healthy Eating Parental scales were selected since statistically 
significant differences between weights groups were found, 
while other variables were not sensitive to weight groups. 
Results of this relationship model are shown in bottom panel 
of Fig. 2 (Fig. 2c). Outcomes were good for Satorra–Bentler 
χ2 statistical test CFI index (SBχ

2(7) = 11.789, p = 0.108 and 
CFI = 0.956) and acceptable for RMSEA (RMSEA = 0.066). 

BMI was negatively associated with Healthy Eating Parental 
Role Modeling (r =  − 0.21) and with Healthy Eating Parental 
Policies (r =  − 0.19), but not with the factors of Child’s Physi-
cal Activity model. Note, that two variables of the HES-S were 
not correlates (r = 0.03), while both these variables were highly 
related with Social Environment of Child’s Physical Activity 
model (r > 0.40). However, only Healthy Eating Parental Role 
Modeling was related with Physical Environment (r = 0.34).

Discussion

To our knowledge, this study was the first to validate the 
psychometric properties of an instrument, which measures 
both physical and social factors within the home environ-
ment of children with overweight/obesity. The systematic 
and updated review of the available instruments that assess 
the home environment presented adequate evidence regard-
ing their reliability and validity [3]. Although many of 
these questionnaires promised good internal reliability and 
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test–retest reliability, their criterion or structural validity had 
not been previously assessed as HES questionnaire. Further-
more, these questionnaires have not been used in additional 
studies or translated into other languages. Likewise, we were 
not able to compare our convergent validity results for the 
HES-S with almost any of the above-mentioned studies, as 
the validity of the instruments for these studies is unknown. 
An exception can be found for the criterion validity of the 
HHS tool [12], where the authors also found that the lowest 
reliability was for the assessment of food availability in the 
home.

In general, most scales on the HES-S obtained adequate 
and similar reliability scores compared to the original scale, 
except the Healthy Eating Parental Policies, Physical Activ-
ity Accessibility. The items “How often do you use food 
as a reward” and “How often can your child eat snacks or 
sweets without your permission” were omitted from analyses 
and therefore from the questionnaire. The reason for this 

was that both items obtained almost null answers (90% of 
the sample scored zero for these items). Possibly reasons 
for this unexpected result may be that literal translations 
from English into Spanish do not always correctly match 
how Spanish families conceptualize their familial relations 
regarding food and intake behaviors. Furthermore, concepts 
of permission and accessibility, as in the case of the sec-
ond above-mentioned item, may also be ambiguous and/or 
confusing for parents as children may indeed be attempting 
to eat sweets/snacks although their parents may not permit 
this behavior. Once we omitted these items the reliability 
improved substantially to 0.67. Regarding Physical Activity 
accessibility, the item “How many of your child’s active toys 
are stored out of sight” did not work adequately as it may not 
be clear what active means. However, this item was retained 
as the scale only presents four items and its omission did not 
alter the scale’s reliability.

A Physical Activity Model (PA)
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Fig. 2  The empirical fit of three theoretical models tested: A and B Child’s Eating Habits and Child’s Physical Activity models; and C The rela-
tionship of the global model of the HES and the children’ BMI status
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Regarding convergent validity, low to moderate associa-
tions between scales of HES-S was observed, and low and 
few correlations were found with parenting eating practices 
and modeling scales (F-EAT) and with mother and child’s 
physical activity. The F-EAT questionnaire used to meas-
ure the validity of feeding scales is less specific than the 
subscales of the HES-S. This may explain in part why the 
relationship between the two scales was not stronger. We 
expected mothers’ frequency and duration of physical activ-
ity were higher associated with PA Parental modeling and 
PA Policies scales, due the parents motivate their children to 
engage in physical activity or exercise with them. However, 
parents’ physical activity can be performed when children 
are not present. The family environment construct related 
to the child’s physical activity is grouped in four scales that 
appear to be stronger as one dimension. In contrast, the 
family environment construct related to the availability of, 
and accessibility to, a variety of food, presented fewer and 
lower associations between their six suggesting a less strong 
dimension. Results improved when analyses were carried out 
using the HEP Policies reduced with slight increases reach-
ing positive statistical significance for correlations between 
child’s physical Activity, Mother’s Physical Activity, and 
Meal Frequency.

The secondary purpose of the present study was to associ-
ate the Home Environment Survey (HES) factors [13] with 
children’s BMI status among a sample of 156 Spanish fami-
lies. For this, first we need to evaluate the factor structure 
of the HES. Results suggest that the HES-S yielded a fac-
tor structure and a pattern of relationships for the physical 
activity component; however, did not confirm the pattern of 
relationships with the eating component. However, the struc-
ture of the original HES has not been proven, and therefore, 
this confirmatory factor analysis of the HES-S has provided 
additional support for one part of the two dimensions that 
make up the original two-factor model.

Second, a relevant aspect of our study was to evaluate 
whether this instrument identified both eating habits and 
physical activity environmental components that are related 
to children’s BMI status. The Physical and Social Environ-
ment of Child’s Physical Activity model resulted in a strong 
factor related with child’s weight status. Adult enjoyment of 
physical activity has been shown to be a consistent predictor 
of children’s physical activity [18, 20] which is suggested by 
higher levels of physical activity obtained in the family mod-
els and supports the relation with the higher levels of their 
children’s sport/activities. However, Child’s Eating Habits 
was not supported. Neither dietary fruit and vegetable intake 
nor dietary fat/sweet intake had a direct effect on child’s 
BMI. These results were similar to those found in other stud-
ies [12]. Gasthall et al. (2008) [13] proposed this conceptual 
model, but the internal consistency in their study for these 

scales was low and was not significantly correlated with the 
children’s behavior. These authors hypothesized that perhaps 
children obtained fats or sweets outside the home (e.g. small 
shops close to school) and that fruits and vegetables were not 
as easy to obtain outside the home environment. They also 
suggested that there may have been problems with differing 
interpretations of the items relating to the availability and 
accessibility of these foods.

The current study is not without its limitations. For 
instance, it is important to evaluate the sensitivity of the 
HES-S instrument with preventive interventions. Studies 
are also needed to explore the test–retest reliability across 
time. Likewise, furthermore, the instrument is based on self-
reported answers of the previous 30 days, which may intro-
duce a social desirability bias from families on some items. 
To reduce this bias, a previous interview with the families 
can be performed to ensure that their possibly spontaneous 
or unplanned behaviors or attitudes are not judged so that 
experts can intervene more appropriately.

In summary, the original HES structure was not proven in 
our sample, and therefore, our confirmatory factor analysis 
of the HES-S has only provided additional support for one 
part of the two proposed dimensions. Until further research 
is carried out, this limits the use of the HES questionnaire 
outside of its original language. However, despite the overall 
disappointing and unexpected results, there are aspects of 
the tool can be retained. We are referring specifically to the 
dimension of ‘Physical Activity’, which presents four scales 
with an adequate reliability except for PA Accessibility. In 
line with further research that we are carrying out, our team 
is currently adding more items to this scale so as to improve 
its reliability.

In conclusion, we believe that our research and results 
provide the scientific community interested in this field of 
enquiry with a tool that may allow further research to learn 
from our experience. We are happy to provide the HES-S 
related to Physical Activity if requested.

From a preventive perspective, this instrument may be 
used the family environmental related to physical activity 
to assess the effectiveness of school-based interventions 
that strategies to promote children’s physical activities and 
reduce sedentary behavior among children and adolescents 
[20–23]. For example, a recent randomized controlled trial 
aimed at reducing children’s sedentary activities, such as 
TV viewing or computer use, and increasing the physical 
activity of both parents and children, using principles of 
positive reinforcement of physical activity and to restrict 
TV viewing using behavioral contracts were feasible as 
behavioral modification approaches in the program called 
“Switch-Play” [21]. “ENTREN-F” program [23] is ongoing 
RCT study to intervene in improving psycho-family environ-
ment and also family physical activity. It is recommended to 
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test the sensitivity of the HES-S scale to change, that is, its 
capacity to detect changes among children and adolescents 
after intervention.

What is already known on this subject

The new tools to measure the home environment do not 
report psychometric properties. Only the HHS and HES 
assesses both social and physical factors of the environment 
that influence childhood obesity.

What this study adds

Our translation to Spanish (HES-S) provides the scientific 
community with a partial tool. It has only provided support 
for one part related to the Physical Activity of the original 
two-factor model.
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