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Abstract This study aimed to translate into Por-
tuguese, perform the cross-cultural adaptation
and verify the psychometric properties of the Ado-
lescent Health Promotion Scale (AHPS) for use
in Brazilian adolescents. The original version was
translated following international recommenda-
tions. The final version of the translated scale was
administered to a sample of 1,949 adolescents of
both genders aged 12-18 years. An exploratory
factor analysis and then a confirmatory factor
analysis were completed to identify the baseli-
ne psychometric properties. After minor changes
identified in the translation process, the com-
mittee of experts considered that the Portuguese
version of the AHPS showed semantic, idiomatic,
cultural and conceptual equivalence. The factor
analysis confirmed the structure of six subscales
originally proposed, by statistical indicators equi-
valent to y2/df=1.83, CFI=0.948, GFI=0.969,
AGFI=0.956 and RMSR=0.052. Factor validity
and reliability were confirmed by suitable factor
loadings and desirable realms of composite relia-
bility (>0.7) average variance extracted (>0.5). In
conclusion, translation, cross-cultural adaptation
and psychometric properties of the AHPS were sa-
tisfactory, thus enabling its application in future
Brazilian studies.

Key words Questionnaire, Psychometrics, Heal-
th Promotion, Adolescent Behavior
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Introduction

Reconciling the technological advances and the
modernity of the present day with the adoption
of health promotion-oriented behaviors is one
of the significant challenges of contemporary
society'. Evidence available in literature shows
that the leading causes of morbidity and prema-
ture death are directly related to modifiable risk
behaviors, such as inadequate eating habits?, in-
sufficient physical activity?, tobacco use?, alcohol
consumption®, among others®.

Most risk behaviors start at an early age, es-
pecially during adolescence’. As a result, exper-
imentation and consolidation of risk behaviors
in this development period strongly compromise
the health of young people, with severe repercus-
sions throughout life and with low possibility of
reversing their harmful effects®. In this regard,
adolescence is marked by profound physical, cog-
nitive and emotional transformations as a con-
sequence of the biological maturation process.
Young people still experience a set of stressful
situations and abrupt changes in behavior result-
ing from the interaction between social context,
relationship with peers and living environment,
which calls for special consideration’.

Based on the assumption that the promo-
tion of healthy behaviors in young populations
can help reduce the emergence and development
of noncommunicable diseases in adulthood"”?,
valid and reliable measurement tools capable
of identifying and monitoring health promo-
tion behaviors among adolescents are required.
In this perspective, the most commonly used
measures proposed to meet this purpose are the
Health-Promoting Lifestyle Profile', the Adoles-
cent Lifestyle Questionnaire'', the Teenage Lifestyle
Profile’? and the Adolescent Health Promotion
Scale (AHPS)". In this regard, the Adolescent
Health Promotion Scale (AHPS) has been promi-
nent worldwide, translated into several languages
and used in different cultures'*™, as well as em-
ployed to monitor the effects of health education
programs's.

The AHPS consists of 40 items designed to
detect self-reported healthy practices, where the
respondent indicates the level that most applies
to his case, using a five-point Likert scale (1 =
“Never”; 2 = “Rarely”; 3 = “Sometimes”; 4 =
“Usually”; 5 = “Always”). Then, after handling
the scores assigned to each item, one can identi-
fy, measure and sort six subscales associated with
health promotion specifically for adolescents: (a)
nutrition behavior; (b) social support; (c) health

responsibility; (d) life appreciation; (e) exercise
behavior; and (f) stress management.

The AHPS content is based on findings from
previous studies and observations from a panel
of 14 behaviors studied and examined by experts.
Initially, its content validity and its psychometric
properties were examined in a sample of Asian
adolescents, where it was defined as a highly reli-
able scale, which, a priori, suggests its use in other
regions of the world. However, previous studies
involving Asian and North American adolescents
identified relevant cultural diversities that influ-
ence the standing of young people from different
countries in the face of health promotion behav-
iors'.

Thus, considering that the practical and easy
use of the AHPS can promote themes of interest
to the academic and professional communities in
the area of health education, and the possibility
of making a significant contribution to the ac-
quisition and dissemination of useful knowledge
in the formulation of new studies aimed at pro-
moting health at young ages, this study aimed to
translate and perform a transcultural (semantic,
idiomatic, cultural and conceptual equivalence)
adaptation and then to verify the psychomet-
ric properties (factor validity and reliability) of
AHPS for use in Brazilian adolescents.

Methods
Translation and cross-cultural adaptation

The translation and transcultural adaptation
protocols  followed internationally-suggested
procedures’. The initial translation of the orig-
inal language into English was carried out inde-
pendently by two researchers with a detailed un-
derstanding of AHPS. The two researchers were
Portuguese native speakers, mastered the English
language, and were experienced translators of ac-
ademic texts. Besides the translation, they were
asked to record expressions that could cause a
dubious interpretation.

A bilingual group of three health research-
ers compared the translated texts, standardiz-
ing the use of different expressions, and a single
version of the questionnaire that synthesized the
two previous versions was produced. Then, the
back-translation of the scale was performed by
two other translators independently. The trans-
lators chosen for this stage were English native
speakers, mastered the Portuguese language and
worked as university professors at a Brazilian



institution. Translators were asked to record ex-
pressions that might cause dubious interpreta-
tion in the back-translation process. The bilin-
gual group compared both back-translated texts
and produced a single version.

A committee reviewed the translation process
and the results achieved in previous steps. The
committee consisted of eight members, includ-
ing the authors of the study, the translators who
participated in the translation/back-translation
process, and two university health professors,
all Portuguese-English bilingual. The commit-
tee reviewed the seven versions of AHPS avail-
able: the original English version, two versions
translated into Portuguese, the synthesis version
of both Portuguese translations, two versions
of back-translation and the synthesis version of
both back-translations.

The committee assessed the types of equiv-
alence between the original instrument and the
Portuguese language version. The members re-
ceived written guidelines on the purpose of the
study and the definitions adopted for equiva-
lence. Each one responded individually to an
analysis form that compared each item of the
original scale, the synthesis version translated
into Portuguese and the back-translation syn-
thesis version, regarding the semantic, idiomatic,
cultural and conceptual equivalence. The analy-
sis form was structured using differential scaling
with discrete alternatives: “not modified”, “slightly
modified”, “substantially modified” and “complete-
ly modified”.

Population and sample

The next step of the study was to perform the
AHPS test translated into Portuguese to identi-
fy indicators of its psychometric properties. The
study target population consisted of students of
both genders, aged 12-18 years, were 6 to 12
graders in schools of Londrina, Parana. Accord-
ing to information from the Secretariat of Edu-
cation of the State of Parand, this population was
estimated at approximately 90 thousand students
in the 2016 school year. A representative sample
was obtained through a probabilistic process by
clusters, taking as reference the number of stu-
dents considered by administrative office (public
and private), gender, year of schooling and the
shift of those enrolled in each school.

The sample size was established assuming
a 95% confidence interval, a sampling error of
three percentage points and 10% increase to cater
for cases of data collection losses. Since sample

planning involved conglomerates, a design effect
(deff) of 1.5 was defined, and, thus, a minimum
sample of 1,900 schoolchildren was initially es-
timated. However, the final sample used in data
processing consisted of 1,949 schoolchildren
(1,032 girls and 917 boys).

Instrument and procedures

Besides the AHPS translated and adapted for
use with Brazilian adolescents, a brief sociode-
mographic questionnaire, which included ques-
tions about gender, age, schooling year, school
shift enrollment, and family economic class, was
employed. The study was approved by the Hu-
man Research Ethics Committee of the Universi-
ty of North Parand — Plataforma Brasil.

Data collection was performed from Febru-
ary to June 2017 by a team of researchers who
were knowledgeable about the instrument and
trained in its procedures. The classroom cho-
sen for the study was visited, and the objectives
of the research, the principles of confidentiality,
non-identification in the study and non-influ-
ence on school performance were explained to
the students. The students were invited to par-
ticipate in the study and received instructions on
how to complete the Informed Consent Form.

The classroom was revisited after a week
and the students received a copy of the socio-
demographic questionnaire and the AHPS with
instructions and recommendations for their
self-completion, for which no time limit was set.
Any concerns by the respondents were promptly
clarified by the researchers who followed the ap-
plication of the scale.

The criteria adopted to exclude some stu-
dents of the selected classroom were: (a) absence
from classes on the scheduled date for the appli-
cation of the scale; (b) refusal to participate in
the study; (c) non-authorization of parents or
guardians; (d) inadequate completion of scale
items (more than one response to one item or
unanswered item); and (e) age under 12 years or
over 18 years.

Data analysis

Initially, involving the entire selected sam-
ple, mean and standard deviation values were
calculated, accompanied by the symmetry and
kurtosis indications of each AHPS item to verify
the univariate normality behavior of the distri-
bution. The multivariate normality was analyzed
employing the Mardia’s test assuming a boot-
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strapping procedure. Then, the total sample was
randomly divided into two independent equally
sized subsets to identify the psychometric prop-
erties, ensuring a proportional representation of
the distribution of the participants in the strata
related to the gender, age and schools’ adminis-
trative structure.

The exploratory factor analysis (EFA) was
used in the first subset (n, = 975), adopting the
technique of principal components with orthog-
onal rotation (Varimax). The suitability of the
subset of data for EFA procedures was verified
using Kaiser-Meyers-Olkin (KMO) and Bart-
lett sphericity tests. The factor matrix of scores
derived from the 40 items were observed by
items-factor saturation analysis. Thus, we used
bivariate correlations using Pearson’s correlation
coefficient. In this case, items with factor satura-
tion lower than A = 0.40 or that were represented
in more than one factor with factor saturation
> 0.40 were assumed as an exclusion criterion.
The Cronbach’s alpha calculations were used for
internal consistency analysis, followed by mean,
standard deviation and inter-factor bivariate cor-
relations.

The procedures of hierarchical confirma-
tory factor analysis (CFA) using the Maximum
Likelihood estimation method were conducted
with the data collected in the second subset of
the sample (n, = 974) to test the factor structure
extracted through the EFA and verify the validity
of convergent and discriminant constructs. The
fit between the proposed theoretical model and
the data matrix was tested using multiple criteria:
chi-square and degrees of freedom (y?/df), Com-
parative Fit Index (CFI), Goodness-of-Fit Index
(GFI), Adjusted Goodness-of-Fit Index (AGFI)
and Root Mean Square Residual (RMSR). In
this case, 1 < ¥/df < 3, CFI, GFI and AGFI > 0.9,
along with RMSR values < 0.08 suggest a good
model fit'®. The convergent validity of the factor
model was analyzed by the Composite Reliabil-
ity (CR) and the Average of Variance Extracted
(AVE) for each factor, with CR > 0.7 and AVE >
0.5" expected. The discriminant validity of the
factor model was verified by comparing the AVE
of each factor with the shared variance (Pear-
son’s correlation coefficient squared) among all
pairs of factors. AVEs greater than the respective
shared variances were suggestive of discriminant
validity®.

Additionally, a multi-group analysis was
conducted, setting factor loadings, variance/
covariance, and residuals to estimate the factor
invariance of the adjusted model for the use of

the AHPS in students of both genders and dif-
ferent ages. Differences between chi-square (4y?)
values, respective degrees of freedom (4df) and
CFI (4CFI) were considered to identify any sig-
nificant differences between the sub-models ex-
tracted separately by gender (girls versus boys)
and age (12-13 years versus 14-15 years versus
16-18 years). Values of p > 0.05 for 4y? and ACFI
< 0.01 were the criteria assumed to define factor
invariance®. Data were processed using SPSS and
AMOS computerized statistical packages, version
22.

Results

Discrete divergences in the use of expressions
were observed in the stages of the translation
process. Any divergence was discussed in the re-
view committee, and expressions of easier under-
standing and frequent use prevailed to facilitate
understanding. Of the 40 items in the translated
version of the AHPS, 28 (70%) were labeled as
“not modified” regarding the semantic, idiom-
atic, cultural and conceptual equivalence by the
members of the analysis committee. The remain-
ing 12 (30%) were considered “slightly modified”
in at least one equivalence by the committee
members. No item from the translated version
of AHPS was “substantially modified” or “com-
pletely modified” compared to the original ver-
sion.

Mean and standard deviation values followed
by asymmetry and kurtosis indexes for each item
individually (n = 1,949) are shown in Table 1.
The scores equivalent to the 40 items had normal
data distribution (asymmetry and kurtosis in the
interval + 1) and mean values ranging from 2.48
to 4.44, with associated standard deviations be-
tween 0.63 and 1.57. The multivariate data nor-
mality was confirmed with the Mardia index =
3.17.

Regarding the adequacy of the first subset
of data for the use of EFA procedures, the KMO
test value was equivalent to 0.954 and the Bart-
lett sphericity test x’ ., = 9281.6 (p < 0.001),
pointing to the legitimacy of the factor analysis.
Information available from the EFA can be ob-
served in Table 2. A detailed analysis of the factor
matrix revealed that all “r” values associated with
factor weight showed statistical significance (p <
0.001). However, six items were removed because
they did not meet the previously established cri-
teria for permanence in the factor structure. In
this case, we excluded items 6 (I have breakfast



Table 1. Descriptive statistics equivalent to the Adolescent Health Promotion Scale (AHPS) items translated and
applied to students of both genders.

Item Mean Stal,ld?rd Asymmetry Kurtosis
deviation
1 — Has three daily meals 3.31 1.13 -0.59 -0.82
2 — Prefers low-fat foods 3.23 1.41 -0.81 -0.43
3 — Includes fiber-rich foods in the diet 3.62 1.28 -0.46 -0.77
4 — Drinks at least 1.5 liters of water per day 3.35 1.05 -0.33 -0.81
5 — Includes five food groups at meals 3.30 0.99 -0.31 -0.68
6 — Has breakfast every day 3.83 1.10 -0.57 -0.89
7 — Shares his/her feelings with other people 3.11 1.36 0.23 -0.44
8 — Cares about other people 3.67 1.15 -0.64 -0.82
9 — Talks about his/her concerns with other people 3.19 1.29 0.41 -0.36
10 — Smiles every day 4.02 0.78 -0.98 -0.78
11 — Likes to relate to relatives 4.28 0.63 -0.95 0.80
12 — Seeks to have good friendships 4.44 0.84 -1.12 0.67
13 — Talks about his/her problems with other people 3.10 1.57 0.34 -0.54
14 — Reads packaging labels when purchasing food 2.72 1.42 0.84 -0.83
15 — Is concerned with maintaining body weight 3.48 1.26 -0.21 -0.37
16 — Discusses with professionals about his/her health 2.48 1.44 0.49 -0.21
17 — Observes/analyzes his/her body at least once a month 3.11 1.03 -0.17 -0.17
18 — Brushes his/her teeth and flosses after meals 3.92 1.24 -0.48 -0.55
19 — Washes his/her hands before meals 4.06 0.92 -1.05 0.95
20 — Reads health information 3.15 1.29 0.54 -0.43
21 — Selects food without preservatives 3.02 1.42 0.47 -0.64
22 — Likes himself/herself 4.17 0.89 -1.03 0.88
23 — Feels happy and satisfied 4.29 0.96 -0.92 0.45
24 — Usually thinks positively 411 0.72 -0.86 -0.79
25 — Understands and accepts his/her strengths and weaknesses 3.85 1.04 -0.35 -0.42
26 — Tries to correct his/her faults 3.96 1.11 -0.99 -0.59
27 — Seeks to identify what is important to him/her 4.06 1.02 -1.11 1.02
28 — Feels interested and challenged every day 3.84 1.38 -0.73 -0.66
29 — Believes that life has a purpose 4.21 0.80 -1.00 0.89
30 — Performs stretching exercises every day 3.13 1.38 0.62 -0.17
31 — Performs 30 minutes of vigorous exercise three times a week ~ 3.49 1.32 0.37 -0.21
32 — Participates in physical education classes at school 4.39 0.78 -0.93 0.76
33 — Warms up before vigorous exercise 3.98 1.32 -0.96 -0.83
34 — Adopts proper posture when standing or sitting 3.24 1.48 0.85 -0.64
35 — Spends some time daily to relax 3.75 1.22 -0.79 -0.81
36 — Tries to identify the causes of his/her stress 3.72 1.26 -0.73 -0.51
37 — Pays attention to mood swings 3.84 1.09 -0.63 -0.75
38 — Sleeps 6 to 8 hours per night 4.04 1.00 -0.71 -0.83
39 — Plans and establishes priorities 3.68 1.37 -0.70 -0.41
40 — Tries not to lose control when something unfair happens to 3.74 1.40 -0.81 -0.94

him/her

every day), 10 (I try to smile or laugh every day), — when standing or sitting) because they have in-
12 (I try to have good friends), 18 (I brush my teeth  sufficient saturation (A < 0.40). The factor solu-
and floss after meals), 19 (I wash my hands before  tion of the data matrix defined six factors with
meals) and 34 (I try to assume a proper posture  eigenvalues greater than one unit, contributing to
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Table 2. Exploratory factor analysis of the Adolescent Health
Promotion Scale (AHPS) translated and applied in students of
both genders.

Item

Factor Factor Factor Factor Factor Factor
1 2 3 4 5 6

22
23
24
25
26
27
28
29
35
36
37
38
39
40

33

Eigenvalues
% Variance

0.84
0.92
0.91
0.82
0.78
0.79
0.80
0.86
0.70
0.80
0.83
0.71
0.76
0.71
0.78
0.65
0.80
0.72
0.77
0.67
0.73
0.81
0.65
0.72
0.66
0.72
0.77
0.74
0.71
0.79
0.74
0.79
0.69
0.67
12.52 7.48 3.75 2.13 1.40 1.08
21.08 11.84 10.48 9.11 7.74 493
3292 4340 52.51 60.25 65.18

Factor 1: Life Appreciation; Factor 2: Stress Management; Factor 3: Social
Support; Factor 4: Nutrition Behavior; Factor 5: Health Responsibility;
Factor 6: Exercise Behavior.

explain jointly about 65% of the total variance
and commonalities higher than 0.52. The defi-
nition of the six factors confirms the original
proposal of the AHPS, thus recommending the
use of identical names: life appreciation (factor

1), stress management (factor 2), social support
(factor 3), nutrition behavior (factor 4), health
responsibility (factor 5) and exercise behavior
(factor 6).

Regarding the magnitude of the internal con-
sistency rates of the six subscales pointed out by
the factor structure, preliminary statistics that
underpin their estimates were performed before
the calculations of the Cronbach’s alpha coeffi-
cients (Table 3). The mean values found ranged
from 3.14 to 4.14, with standard deviations be-
tween 0.92 and 1.30. At first, these findings con-
cerning descriptive statistics strongly support
the reliability of the internal consistency esti-
mates, considering that none of the mean value
of the subscales, in isolation, neared the possible
extreme scores (1 or 5). It is also important to
note that the variability of the individual scores
was restricted, thus denoting some homogeneity
in their dispersion, regardless of the factor con-
sidered. Bivariate correlations between subscales
showed values between 0.52 and 0.78. When cal-
culating Cronbach’s alpha coefficients, dimen-
sions ranging from 0.74 (exercise behavior) to
0.87 (life appreciation) were identified, which
points to desirable internal consistency rates for
the format of the translated and adapted version
of the AHPS.

Once the factor structure was defined using
EFA procedures, the indicators associated with
the validation of the proposed model were an-
alyzed. Thus, CFA procedures were used in the
second subset of the sample. Initially, with the
help of the Box Plot chart, we verified the lack
of outlier cases, thus meeting an important as-
sumption for the CFA procedures. Figure 1 shows
information equivalent to the factor structure of
the proposed model. We immediately note that
the CFA supports the hypothesis of the presence
of six subscales, as shown by the adjustment in-
dexes equivalent to ¥* = 1385.17, df = 757, y*/df =
1.83, CFI = 0.948, GFI = 0.969, AGFI = 0.956 and
RMSR = 0.052 [95%CI: 0.054 — 0.061]. Further-
more, the factor loadings ranged between 0.65
and 0.92, with satisfactory residual variances.

Table 4 provides information for the analy-
sis of convergent and discriminant validities. In
this respect, the convergent validity is supported
by dimensions equivalent to CR ranging from
0.79 (exercise behavior) to 0.90 (stress manage-
ment) and to the AVE between 0.72 (exercise be-
havior) and 0.82 (life appreciation). Regarding
the discriminant validity, it is verified that the
dimensions of the shared variances are inferior
to the AVEs of each subscale, which allows us to



Table 3. Descriptive statistics, Cronbach’s alpha coefficient and bivariate correlations between subscales of the
Adolescent Health Promotion Scale (AHPS) translated and applied in students of both genders.

Standard Cronbach’s

Mean Nutrition S_Social R_Health A _Life  Exercise

deviation alpha
Nutrition 3.41 1.26 0.80
S_Social 3.51 1.30 0.84
R_Health 3.14 1.18 0.81
A_Life 4.14 0.92 0.87
Exercise 3.72 1.19 0.74
M_Stress 3.84 1.22 0.85

0.68 - - - -
0.53 0.56 - - -
0.71 0.69 0.52 - -
0.69 0.78 0.61 0.68 -
0.77 0.76 0.54 0.63 0.69

Nutrition: Nutrition Behavior; S_Social: Social Support; R_Health:

Exercise Behavior; M_Stress: Stress Management.

assume, by the CFA bias, adequate factor valid-
ity and reliability of the translated and adjusted
AHPS version for use with the adolescents.

Indicators related to the factor invariance
tests between different gender and age strata
are shown in Table 5. The multi-group analysis
conducted for gender showed values of 4y* and
ACFI that reveal the existence of invariance be-
tween girls and boys in the factor structure of the
model considered. Likewise, we found indicators
that suggest proper adjustments for the models
that fixed factor loadings, variance/covariance
and residuals in the three age groups (12-13 years
versus 14-15 years versus 16-18 years). How-
ever, it should be noted that, even if adequate,
adjustments were improved when comparing
gender-related strata than when comparing
age-related strata.

Discussion

This study aimed to translate, transculturally
adapt and verify the psychometric properties for
use in the Brazilian context of AHPS, directed to
the analysis of the adolescent health promotion
behaviors. The implementation of the stages of
the translation process of the measurement scale
was not harder due to the methods adopted and
the objective and straightforward structure of the
AHPS items formulation. The initial translation
performed by the two translators suffered few
changes in subsequent steps. When compared to
the original version, the back-translation showed
few discrepancies resulting from adjustments
made to meet the specifics of certain items. The

Health Responsibility; A_Life: Life Appreciation; Exercise:

analysis of semantic, idiomatic, cultural and con-
ceptual equivalence, in other words, transcultur-
al adaptation, such as the translation stage, evi-
denced that the instrument was easy to translate.

The equivalence analysis showed that the
AHPS subscales are adequate and the attributes
used in the original version of the scale are equal-
ly valid for the target culture, which meets the
cultural equivalence. The conceptual equivalence
showed that few items required adjustment. The
items could be considered in a similar way to
the original format, indicating, once again, that
the formulation structure of the AHPS was well
elaborated. As far as language equivalence is con-
cerned, the translated version showed that almost
all of the items were not modified and no item
required significant changes when comparing the
original, translated and back-translated versions
of the instruments.

Concerning the factor structure of AHPS
translated and adapted to the Portuguese lan-
guage, we verified that the criteria for EFA ade-
quacy were similar to those found in the original
version, with KMO = 0.954, compared to KMO
= 0.940 observed by Chen et al.’, and a Bartlett’s
sphericity test was significant (p < 0.001) in both
cases. All 40 items behaved as per expectations of
understanding the subscales and their answers;
however, six items (items 6, 10, 12, 18, 19 and 34)
were removed due to poor factor saturation (A <
0.40). Thus, a model with an identical number of
factors (six subscales) was pointed out; however,
gathering no more than 34 items.

Several reasons justify the lower factor sat-
uration observed between each of the removed
items and the respective theoretical subscales. For
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Figure 1. Factor structure of the Adolescent Health Promotion Scale (AHPS) translated and applied in

adolescents. The ellipses represent the subscales, and the rectangles, the scale items. Residual variances are shown

in smaller circles.



Table 4. Composite reliability (CR) average variance extracted (AVE) and shared variances of the Adolescent
Health Promotion Scale (AHPS) subscales translated and applied in students of both genders.

CR AVE - : Shared variances! . .
Nutrition S_Social R_Health A_Life Exercise

Nutrition 0.82 0.73 - - - - -
S_Social 0.85 0.77 0.46 - - - -
R_Health 0.84 0.75 0.28 0.31 - - -
A_Life 0.89 0.82 0.50 0.48 0.27 - -
Exercise 0.79 0.72 0.48 0.61 0.37 0.46 -
M_Stress 0.90 0.80 0.59 0.58 0.29 0.40 0.48

!Square of the correlation coefficient between each pair of subscales. Nutrition: Nutrition Behavior; S_Social: Social Support;
R_Health: Health Responsibility; A_Life: Life Appreciation; Exercise: Exercise Behavior; M_Stress: Stress Management.

Table 5. Indicators produced by multi-group confirmatory factor analysis for factor invariance tests between

different strata related to gender and age.

e df Ay? Adf p-value CFI ACFI
Gender
Model 1 821.82 310 - - - 0.926 -
Model 2 831.90 324 10.08 14 >0.05 0.923 0.003
Model 3 837.27 326 15.45 16 >0.05 0.921 0.006
Model 4 846.67 338 24.85 28 >0.05 0.919 0.007
Age

Model 1 834.65 310 - - - 0.920 -
Model 2 846.83 324 12.18 14 >0.05 0.913 0.007
Model 3 855.45 326 20.80 16 >0.05 0.910 0.010
Model 4 865.65 338 31.04 28 > 0.05 0.905 0.015

%2: chi-square; df: degrees of freedom; Ax2: differences between chi-square values; Adf: differences between degrees of freedom;
CFI: Comparative Fit Index; ACFI: differences between Comparative Fit Index values. Model 1: Configuration model (all
parameters are free to be estimated); Model 2: Model in which factor loadings are contrasted; Model 3: Model in which variance/
covariance are contrasted; Model 4: Model in which residuals are contrasted.

example, in the case of item 6 of the nutrition-
al subscale “Having breakfast every day”, it may
not have integrated this subscale considering that
a significant proportion of Brazilian adolescents
do not know that breakfast is an important meal
for health promotion. Regarding items 10 and 12,
which underlie the social support subscale (item
10: “I try to smile or laugh every day”; item 12: “I
try to have good friends”), a probable reason may
be associated with the fact that these two items do
not indicate actual actions to the respondent like
the other items, but a proposed initiative (“try”)
to perform both actions. It is worth noting the
need to analyze further the attempt to reformulate
the statement of both items since previous studies
conducted in other cultures have also identified

very low factor saturations'>?'. The opposite may
be the case of items 18 and 19, which are originally
covered in the health responsibility subscale (item
18: “I brush my teeth and floss after meals”; item
19: “I wash my hands before meals”), since they
are the only items that refer to specific and daily
actions. Moreover, in Brazilian culture, both ac-
tions are considered basic behavior habits that are
learned from a very early age and, therefore, may
not be considered by the adolescents as attributes
of health responsibility, but rather as questions of
manners. In the case of item 34, in the original
measurement instrument of the exercise behav-
ior subscale (“I try to adopt an adequate posture
when standing or sitting”), adolescents may have
shown some difficulty in making a connection
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between paying attention to posture and exercise
behavior, suggesting perhaps that this item can be
defined as an isolated factor, which is supported
by the variability of its factor saturation, as shown
in several previous studies'>**?.

Another essential difference to be highlighted
between the original AHPS model and the mod-
el resulting in this study refers to the explained
variance proportion. The AHPS was initially
proposed with 40 items distributed in six latent
factors and explained variance of around 51%,
while after removing six items and keeping the
same six factors in their translated version, the
explanatory capacity of the model hiked to a rate
close to 65%. When reviewing information avail-
able in the literature, we found that few studies
have explored the original structure of the items
that underlie the AHPS. For example, in Portu-
gal, the factor analysis of the scale confirmed a
structure of six factors and 40 items with a total
variance of 45.6%?'. However, when factor sat-
urations were examined, it was found that, al-
though they were not removed from the factor
structure, 13 of these items were loaded on the
factors with A < 0.40. Another study involving
adolescents from Chile chose to remove eight
items with insufficient factor saturation. In this
case, the remaining 32 items distributed over the
six AHPS factors explained variance of 62%". In-
terestingly, five of the six items removed in this
study also evidenced low factor saturations in the
Portuguese and Chilean studies, suggesting that
these items have a weak performance in other
configurations, which justifies their removal.

Previous studies carried out in other regions
of the world indicate that the order of the factors
considered in the AHPS, defined by the dimen-
sions of the variances explained by each subscale,
may differ from one another. This is justified be-
cause adolescents from different cultures assign
different levels of importance to the same health
promotion behaviors. In the original study of
AHPS proposal, involving Asian adolescents®,
the main subscale was social support (28.8%)
and the least important subscale was exercise
behavior (3.5%). In Portugal®, life appreciation
(10.1%) and nutrition behavior (4.3%) were the
most and least important subscales, respective-
ly; similar to that found in Turkey*, with a ratio
equivalent to 17% (life appreciation) and 3.4%
(nutrition behavior). In Chile' and in this study,
the subscale of life appreciation (19% and 21.1%,
respectively) was confirmed as the most prom-
inent; however, the subscale exercise behavior
(6% and 4.9%, respectively) ranked as the least

important. These findings refer to the position
that, when designing intervention actions geared
to health promotion, an important consideration
to be taken into account is adapting their con-
tents according to the importance that the ado-
lescents to be benefited assign to the different be-
haviors in the health promotion concept. Also, it
should be emphasized that, in all of the localized
studies, and this study, the subscale life appre-
ciation explained a high proportion of the total
variance, which makes it essential for health pro-
motion regardless of the culture of adolescents.

With values equivalent to Cronbach’s alpha
greater than 0.70 in all subscales extracted from
the factor structure, it is assumed that the trans-
lated version of AHPS adjusted for 34 items had
acceptable internal consistency, which points out
its reliability for the analysis of health promotion
behaviors of adolescents in the Brazilian context.
However, it was observed that, in comparison
with the original version, in general, the internal
consistency of each subscale was slightly higher
in the factor structure of the AHPS translated
into the Portuguese language. Yet the amplitude
of variation between the highest (0.87) and the
lowest (0.74) score was identical to that shown
by the original version (0.88 and 0.75, respec-
tively), suggesting an equal balance between the
subscales in both versions of AHPS.

In the set of six subscales of health promo-
tion behavior identified in the translated version
of AHPS, even considering the statistical require-
ment of acceptance (Cronbach’s alpha > 0.70)%,
exercise behavior was the one with the lowest
internal consistency (0.74). The possible justi-
fication for this finding may be associated with
the fact of gathering the least amount of items
(4 items), which may lead to greater difficulty for
adolescents to position themselves in this attri-
bute. It should be noted that, in the study propos-
ing the AHPS, the exercise behavior subscale was
also defined as the one with the greatest difficulty
in achieving adequate internal consistency®.

When verifying the convergent validity, the
favorable dimensions of CR are highlighted,
revealing that the subscale indicators contrib-
ute substantially to the description of the latent
construct (health promotion behavior). Also,
the dimensions equivalent to the AVE translated
proportions of variance of the items that are ex-
plained by the subscale to which they belong as
extremely satisfactory. In the case of discriminant
validity, the results indicated that the entire set of
shared variances were lower than the respective
AVEs of each subscale, which meets the desired



validation requirements. It is worth mentioning
that CR and AVE analyses related to the psycho-
metric structure of AHPS may be impaired since
previous studies that have considered both vali-
dation criteria have not been found in the litera-
ture, which justifies the importance of approach-
ing convergent and discriminant validities in the
current study. Another important finding was the
confirmation of the factorial invariance, showing
that there is strong evidence that the treated ver-
sion of AHPS can identically identify health pro-
motion behaviors in both genders, regardless of
the age between 12 and 18 years.

To the best of our knowledge, this is the first
study conducted in Brazil with the purpose of
reporting the proposal and verifying the psycho-
metric properties of a parsimonious scale in order
to identify health promotion behaviors in adoles-
cents. Some of the strengths of the study worth
highlighting are the robust protocols used for
translation and transcultural adaptation of the
measurement scale and that data used to define
the psychometric properties have been collected
in a random sample representative of a popula-
tion of adolescents. An additional strength was
the use of two independent sets of data involving
various analysis procedures directed to the AHPS
factor validity and reliability estimates.

On the other hand, one possible limitation
of the study refers to the lack of analysis of the
concurrent validity of AHPS. However, the lack
of Brazilian data from other scales regarding ad-
olescent health promotion behaviors hindered
efforts to address this essential validation criteri-

on. Also, the test-retest reproducibility of AHPS
was not verified in the study. Thus, considering
the importance of identifying the susceptibility
of the scale to external influences when applied
at different times, other investigations must be
carried out in an attempt to assess its stability
in application replications. Another aspect to be
observed is that the study sample gathers ado-
lescents from the school population of a medi-
um-sized city located in the southern region of
the country. Therefore, although careful proce-
dure of sample definition and selection of ado-
lescents has been employed, future investigations
are required to extend the psychometric prop-
erties of AHPS identified in this study to other
Brazilian geographic regions.

In conclusion, the AHPS translated and
adapted to the Portuguese language achieved a
good psychometric performance compared to
the study sample, extracting a factor structure
similar to the original version. The factor solu-
tion generated through the EFA and validated
through CFA indicators consisted of 34 items and
six subscales with factor invariance confirma-
tion for gender and age. The factor validity and
reliability were confirmed by satisfactory factor
loadings and desired dimensions of CR and AVE.
As a result, the version of AHPS available shows
to be promising for use in future interventions to
perform diagnoses and follow-up actions geared
to health promotion behaviors in the Brazilian
context. At the same time, providing a validated
and reliable international measurement scale fa-
cilitates the development of comparative studies.

Collaborations

DP Guedes and MA Zuppa participated in the
design and outline of the study, data analysis
and interpretation and the drafting of the man-
uscript.
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