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Theoretical framework: The Newest Vital Sign (NVS) test was designed for simple, easy administration on Health literacy (HL) 
measurement. 
Objectives:  To make available an instrument in Portuguese to assess the HL level of the Portuguese population.
Methodology: Translation and cross-cultural adaptation of the original English version of the NVS into the Portuguese language. 
The validation process included the factor analysis and the establishment of its psychometric proprieties and the study of the 
association with other individual factors, such as the self-efficacy, Body Mass Index (BMI), age and lifestyles. 
Results: Reliability was acceptable with Cronbach’s alpha coefficient between .67 and .83. Using factor analysis with varimax rotation, 
two subscales explained 60.97% of the variance. Construct validity was also supported by the confirmation of predefined hypotheses 
involving expected correlations between the Portuguese version (NVS-PT), BMI, age and SES (convergent-divergent validity). An 
additional predefined hypothesis was also confirmed with the older subjects obtaining a lower score in the NVS-PT (p = .001). 
Conclusion: The NVS-PT evidenced acceptable psychometric characteristics.
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Marco contextual: El Newest Vital Sign (NVS) ha sido 
diseñado para ser un instrumento de administración fácil y 
rápida para evaluar la alfabetización en salud (LS, por sus siglas 
en portugués). 
Objetivos: Poner a disposición un instrumento en lengua 
portuguesa para evaluar el nivel de alfabetización en salud de 
la población portuguesa. 
Metodología: Traducción y adaptación cultural al portugués 
de la versión original inglesa del NVS. El proceso de validación 
incluyó el análisis factorial, la evaluación de las propiedades 
psicométricas y el estudio de la asociación con la autoeficacia, 
el índice de masa corporal (IMC), la edad y los estilos de vida.
Resultados: La fiabilidad ha sido aceptable, con el alfa de 
Cronbach entre 0,67 y 0,83. Del análisis factorial con rotación 
ortogonal varimax se obtuvo una solución de dos factores que 
explican el 60,97 % de la varianza. La validez de constructo ha 
sido además sostenida por la confirmación de los valores de 
correlación entre la versión portuguesa del NVS (NVS-PT) y la 
edad, el IMC y la autoeficacia (validez convergente-divergente) 
y por el hecho de que los adultos mayores tuviesen una 
puntuación más baja en el NVS-PT (p = 0,001). 
Conclusión: La NVS-PT ha mostrado propiedades 
psicométricas aceptables.

Palabras clave: alfabetización en salud; Portugal; población; 
estudios de validación.

Enquadramento: O Newest Vital Sign (NVS) foi construído 
para ser um instrumento de administração simples e rápida de 
avaliação da Literacia em Saúde (LS). 
Objetivos: Disponibilizar um instrumento em língua 
portuguesa para a avaliação de LS da população portuguesa. 
Metodologia: Tradução para a língua portuguesa e adaptação 
cultural da versão original inglesa do NVS. O processo 
de validação incluiu a análise fatorial e a avaliação das 
propriedades psicométricas e o estudo da associação com a 
autoeficácia, Índice de Massa Corporal (IMC), idade e estilos 
de vida. 
Resultados: A fiabilidade foi aceitável, com alfa de Cronbach 
entre 0,67 e 0,83. Da análise fatorial com rotação ortogonal 
varimax obteve-se uma solução de dois fatores que explicam 
60,97% da variância. A validade de construção foi ainda 
suportada pela confirmação das correlações entre a versão 
portuguesa do NVS (NVS-PT) e a idade, IMC e SES (validade 
convergente-divergente) e pelo facto de os mais velhos 
pontuarem mais baixo no NVS-PT (p = 0,001). 
Conclusão: A versão portuguesa do NVS evidenciou 
características psicométricas aceitáveis.

Palavras-chave: literacia em saúde; Portugal; população; 
estudos de validação.

ISSNe: 2182.2883    |    ISSNp: 0874.0283
Disponível em: http://dx.doi.org/10.12707/RIII1399



Revista de Enfermagem Referência - IV - n.° 3 - 2014 Cross-cultural adaptation and validation 
of the Portuguese version of the Newest Vital Sign

76

Introduction

The concept of Health Literacy (HL) evolved from a 
history of defining, redefining, and quantifying the 
functional literacy needs of the adult population. 
Along with these changes has come the recognition 
that sophisticated literacy skills are increasingly 
needed to function in society and that low literacy may 
have an effect on health and health care (Berkman, 
Davis, & McCormack, 2010). 
HL is increasingly recognised as one of the key 
determinants of health with growing evidence that 
lower HL is independently associated with higher rates 
of morbidity and mortality. Low HL creates difficulties 
in communicating with clinicians, poses barriers in 
managing chronic illness, lessens the likelihood of 
receiving preventive care, adds to the possibility of 
experiencing serious medication errors, increases the 
risk of hospitalisation, and results in poorer quality of 
life (Eichner & Dullabh, 2011).
Various studies show that levels of HL are lowest 
among socially disadvantaged groups; these same 
populations have higher rates of preventable non-
communicable diseases, and experience greater 
difficulties accessing health services and managing 
their own health. Thus, improving HL has been 
identified by the World Health Organization 
( WHO) as a key strategy for enhancing the health 
of disadvantaged populations and tackling health 
inequalities in developed and developing countries 
( World Health Organization, 2009).
Portugal is lacking an assessment of its population 
HL level. More, the most frequently used HL 
measurements instruments are in English; therefore 
there’s a need of HL assessment tests available in 
Portuguese. Our objective was to have a quick and 
accurate screening test for HL assessment in the 
Portuguese population, available in the Portuguese 
language, and at the same time suitable for use in 
primary health care settings. 
Our choice was the Newest Vital Sign (NVS) test, 
which is a functional HL instrument, based on a 
nutrition label that is accompanied by 6 questions 
and requires 3-5 minutes for administration. Since 
its original version is in English, it is necessary to 
proceed with its translation into Portuguese, back-
translation, cultural adaptation and its validation for 
the Portuguese population. 

Background

HL concerns the knowledge and capacities of people 
to meet the complex demands of health in modern 
society and measuring HL will help to increase 
the awareness of patients’ HL skills, tailor health 
information for delivery to patients in a format they 
can understand and act upon, in their daily lives. 
Although the importance of HL is increasingly 
recognised, the lack of consensus about the 
definition of HL or its conceptual dimensions limits 
the possibilities of measurement and comparison. 
Recently, Sorensen et al. (2012) published the 
results of a systematic literature review including 17 
definitions and 12 models on HL: this review enabled 
the development of an integrated definition of HL 
and of a conceptual model containing evidence-based 
dimensions referring to knowledge, motivation and 
competencies of accessing, understanding, appraising 
and applying health-related information within the 
healthcare, disease prevention and health promotion 
settings. 
Across Europe, for the first time, the assessment 
and comparison of HL level were undertaken by 
the European Health Literacy Project 2009-2012 
conducted by the European Health Literacy Survey 
Consortium (HLS-EU Consortium), in eight countries: 
Austria, Bulgaria, Germany, Greece, Ireland, the 
Netherlands, Poland and Spain. The final results 
showed that across the eight countries, almost one 
in two, on average 47%, has risk of limited HL and 
that the levels vary between the countries. In certain 
subgroups of populations there are higher risks, 
such as among the elderly, people with low levels of 
education, with low socio-economic status and among 
people considering having a bad health condition 
(European Health Literacy Survey Consortium, 2012).
Sorensen et al. (2012) also show that an individual 
with an adequate level of HL has the ability to take 
responsibility for one’s health as well as one’s family 
health and community health. 
Like HL, the concept of self-efficacy is also considered 
an individual-level construct: it lies at the centre of 
Bandura’s social cognitive theory, emphasizing the 
role of observational learning, social experience, 
and reciprocal determinism in the development of 
personality.  According to the same author, a person’s 
attitudes, abilities, and cognitive skills comprise what 
is known as the self-system, which plays a major role 
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The Portuguese version of the NVS (NVS-PT) was 
developed through a forward–backward translation 
procedure, according to the recommendations for 
translating questionnaires proposed by the Scientific 
Advisory Committee of the Medical Outcomes Trust 
(2002).
The authors of the Portuguese version, native 
speakers of Portuguese, with a high level of fluency 
in English, independently translated the nutrition 
label and the scoring sheet with six  questions of the 
English, spoken in the USA, version of NVS. Both 
translated versions were then discussed in a first 
consensus panel. The consensus version was obtained 
after an adjustment of the ice cream nutrition label to 
European/Portuguese regulations. This preliminary 
version was then back-translated into English by two 
independent bilingual translators who were blinded 
to the original version. All inconsistencies between 
the resulting English version and the original version 
were examined and resolved in a second consensus 
panel to attain a comprehensible instrument, 
conceptually consistent with the original. Although 
always maintaining the consistency with the original 
scale, some expressions or sentences were slightly 
altered in order to be totally understood by the 
Portuguese citizens.
The preliminary Portuguese version was administered 
to a pilot group of 10 in order to identify and solve any 
potential problem in translation. After completing the 
questionnaire, subjects were asked about each item 
(e.g. if it was difficult to understand or confusing).

Validation Procedure

Subjects
The validation process was based on data from two 
samples. Sample 1 included students in grade 1 to 
4 from all scientific areas of the College of Health 
Technology of Coimbra and also the College of 
Education, Polytechnic Institute of Coimbra. Subjects 
were 457, age ranging from 18 to 50 years (M = 
20.89; SD = 4.43). Sample 2 comprised women and 
men recruited from a health community centre and 
a senior university. Subjects were 78, age ranging 
from 45 to 94 years (M = 69.82; SD = 9.16). These 
two samples were chosen due to the fact that they 
correspond to distinct age groups acknowledged in 
the literature as having different levels of HL.

in how situations are perceived and how one behaves 
in response to different situations. Self-efficacy plays 
an essential part of this self-system. Those who have a 
high sense of efficacy visualise success scenarios that 
provide guidance, support a good performance and 
produce positive outcomes (Bandura, 1997).
When addressing health education and health 
promotion, the evaluation of self-efficacy has been 
perceived as a key factor to obtain better health 
outcomes (Pajares, 2002). Various levels of self-
efficacy may promote or limit the motivation to act; 
supposedly a high level of self-efficacy is associated to 
better health or even better social participation and 
responsibilities (Bandura, 1997).
Although low levels of HL are present among all 
populations, it is more commonly observed among 
the elderly (Barrett, Puryear, & Westpheling, 2008). 
Older adults have more chronic illnesses and use 
more health care services than other segments of 
the population, and they face unique issues related 
to physical and cognitive functioning that can make it 
difficult for them to find and use appropriate health 
information (Federal Interagency Forum, 2008).
In a meta-analysis research study, Dewalt, Boone, 
and Pignone (2007) showed that limited HL has been 
linked to increased hospitalization rates, diminished 
use of preventive care measures and inadequate 
compliance to medical therapy.   
The American Medical Association Foundation has 
also previously shown that those with low HL skills 
are also those with the highest proportion of persons 
not able to use preventive care services, and estimated 
that the costs of this low level of HL in the economy 
of the United States of America (USA) may be higher 
than 73 billion dollars/year ( White, 2008).
Because HL is a key determinant of health, it was 
the aim of this study to obtain a Portuguese version 
of a quick and easy instrument to assess functional 
HL, suitable for use in primary health care settings, 
and evaluate its association with self-efficacy and 
individual lifestyle/behavioural factors. 

Methodology

Cross-cultural adaptation
Translation of instrument measures into a foreign 
language demands different kinds of equivalences, 
such as lexical (language) and cultural. 
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The study was approved by the institutional Review 
Boards and was conducted in accordance to the 
ethical principles of the Declaration of Helsinki. 
Subjects provided informed consent.

Validation measures
All measures used to evaluate the construct validity of 
the NVS-PT were those included in the study protocol 
and were obtained at the same time the NVS-PT was 
administered. Demographic and clinical assessments 
included lifestyle/behavioural (healthy diet and 
physical activity) and Body Mass Index (BMI). Self-
efficacy was assessed by the Portuguese version of 
the Self-Efficacy Scale (SES) (Ribeiro, 1994). It has 
15 items, using a 7-point scale (1- strongly disagree 
to 7 - strongly agree) and the final score is the sum 
of the 15 items, ranging from 15 to 105, with higher 
scores corresponding to higher self-efficacy. The 
original version demonstrated good psychometric 
characteristics, with adequate reliability (Cronbach’s 
alpha = .84) and validity.

Statistical Analysis
The description of the variables used for all 
demographic and clinical characteristics was carried 
out using frequency tables, means and Standard 
Deviations (SD).
Univariate Analysis of Variance (ANOVA) was used to 
explore differences between subgroups.
According to the recommendations of Barrett, Smith, 
and Wellings (2004), missing scores in one or two items 
of the SES were replaced by the mean value of the 
items to which subjects had responded. Missing data 
on socio-demographic and lifestyles variables were 
low-level and random and therefore not substituted. 
To explore the NVS-PT internal consistency, 
Cronbach’s alpha was obtained, as well as item-total 
correlations and alpha values when the item was 
deleted. Nunnaly and Bernstein (1994) have indicated 
.70 to be an acceptable reliability coefficient but lower 
thresholds are sometimes used in the literature. 
For these authors, a corrected item-total subscale 
correlation of .30 or higher was considered acceptable 
for each item in the subscales.
Although the original version presents only one 
domain, the construct validity was studied by 
exploratory factor analysis to test the hypothesis that 
the 6 items on the questionnaire represent 2 factors. 
Items with factor loadings and communalities ≥ .40 

were considered acceptable (Staquet, Hays, & Fayers, 
1998). Simultaneously, construct validity was assessed 
through correlations with measures hypothesized 
to be more strongly (convergent) or more weakly 
(divergent) related, according to a priori expectations 
based on the theoretical constructs (Scientific Advisory 
Committee of the Medical Outcomes Trust, 2002).
Item convergent and divergent validity was 
examined through item-scale correlations, inter-
items correlations and correlation with the SES, BMI 
and age, using Pearson’s correlation coefficient. We 
hypothesized that older people, those with higher 
BMI and with SES lower scores would have lower 
NVS-PT score. 
For hypothesis testing, prior assessment of the metric 
variables assumptions was taken: for symmetry we 
used the coefficient of Skewness and for the flattening 
of distribution we used the coefficient of kurtosis. To 
assess adherence to normal distribution, we used the 
nonparametric tests Kolmogorov-Smirnov (Lilliefors 
correction factor) for samples > 50 individuals and/
or Shapiro-Wilk for samples ≤ 50 individuals.
To further analyse the validity of NVS-PT, differences 
between gender and age group (≥ 65 years old and 
<65 years old) were analysed using t-Student and 
differences between lifestyle/behavioural factors 
(healthy diet and physical activity) were analysed using 
ANOVA with Scheffe test for multiple comparisons, 
when more than two groups were available. When 
homogeneity of variances was not assumed (Levene 
test), the Brown-Forsythe test (robust test of 
equality of mean values) was applied, and the non-
parametric Kruskal-Wallis test, if data did not follow 
a normal distribution. A p value < .05 was taken as 
the reference level of significance. All analyses were 
performed using the Statistical Package for the Social 
Sciences (SPSS), version 19.

Results 

Cross-cultural adaptation
The second preliminary version of the NVS-PT was 
well accepted in the pre-test. In general, a good 
understanding of items and no major difficulties in 
responding to the questionnaire were reported. A 
third consensus panel was formed to achieve the final 
version of NVS-PT, which was used in the validation 
study (see Figure 1).
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Figure 1. The Portuguese version of the Newest Vital Sign (NVS-PT).

Validation Study

Subjects
Demographic and clinical characteristics of the 
subjects, such as lifestyle/behavioural factors (healthy 
diet and physical activity), and BMI are presented in 
Table 1. 
In the total sample, 85.6% of the subjects were 
women, and the mean age was 27.50 years (SD 17.50). 
Regarding lifestyle, 25.6% of individuals eat five 
portions of fruit and/or vegetables per day, 72.5% eat 

less than five portions of fruit and vegetables per day 
and 1.9% do not eat fruit and vegetables. Concerning 
physical activity, 26.3% spend at least 30 minutes per 
day in moderate activity, 46.6% practice less than 30 
minutes per day, and for 27.1% physical activity is not 
part of a daily routine. 85.0% of the subjects presented 
a BMI value between 18.5 and 24.9 Kg/m2 (goal), 
11.6% were at a caution level (25.0 - 29.9) and 3.4% 
were at high risk, with values equal or higher than 30 
Kg/m2 (Total Sample Mean = 22.15, SD = 3.07).
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Table 1 
Characteristics of the subjects

 Sample 1
(N = 456)

Sample 2
(N = 71)

Total Sample 
(N = 527)

Mean SD Mean SD Mean SD
Age 20.89 4.43 69.82 9.16 27.48 17.54

N % N % N %
Gender
Women 397 87.1 54 76.1 451 85.60
Men 59 12.9 17 23.9 76 14.40
Healthy diet
5 portions of fruit and vegetables per day (goal) 104 23.0 30 42.3 134 25.6
Less than 5 portions of fruit and vegetables per day (caution) 340 75.2 39 54.9 379 72.5
I do not eat fruit and vegetables (high risk) 8 1.8 2 2.8 10 1.9
Physical activity
At least 30 minutes per day (goal) 107 23.7 30 42.9 137 26.3
Less than 30 minutes per day (caution) 215 47.7 28 40.0 243 46.6
Is not part of a daily routine (high risk) 129 28.6 12 17.1 141 27.1
BMI (kg/m2)
Goal (18.5 - 24.9) 407 89.8 39 54.2 446 85.0
Caution (25.0 - 29.9) 41 9.1 20 27.8 61 11.6
High risk (30 or greater) 5 1.1 13 18.1 18 3.4

Reliability
Cronbach’s alpha was .67 for the total items, .67 for 
the subscale 1 and .83 for the subscale 2, revealing 
that the NVS-PT has acceptable internal consistency. 
The corrected item-total correlations ranged from .31 
to .45 (Table 2) and the inter-items correlations were 
positive and statistically significant (Table 3).

HL level assessed by the NVS-PT shows that 10.3% 
of the subjects presented limited literacy, 13.7% 
showed possibility of limited literacy while 76.0% have 
adequate literacy. The total sample mean score of the 
NVS-PT was 4.44 (SD 1.70) and of SES was 76.02 (SD 
15.30) (Cronbach´s alpha = 0.89). 

Table 2 
Reliability analysis, scale if item deleted

Item M (SD) Item-total correlations Alpha if item deleted
Item 1 .85 (.35) .39 .64
Item 2 .81 (.39) .42 .63
Item 3 .83 (.37) .45 .62
Item 4 .53 (.50) .31 .68
Item 5 .85 (.35) .40 .63
Item 6 .76 (.42) .49 .60
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Table 3 
Inter-items correlations

Item 1 Item 2 Item 3 Item 4 Item 5 Item 6
Item 1 - .360** .352** .348** .299** .230**
Item 2 .360** - .465** .272** .287** .235**
Item 3 .352** .465** - .301** .264** .242**
Item 4 .348** .272** .301** - .181** .184**
Item 5 .299** .287** .264** .181** - .730**
Item 6 .230** .235** .242** .184** .730* -

Pearson’s correlations; ** p < .001

Construct validity
Using factor analysis with varimax rotation, two 
subscales explained 60.97% of the variance in the 
6-item questionnaire. The domains reflect two aspects 

of functional HL: skills on numeracy and prose 
(factor 1) and skills on consumer´ safety (factor 2) 
(Table 4), confirmed by the association of sub-scales 
(Table 5).

Table 4 
Results of the exploratory factor analysis (varimax rotation): HL components/items loading in each factor

Item 1 2
Item 1 .655 .113
Item 2 .705 .140
Item 3 .732 .137
Item 4 .639 .012
Item 5 .061 .935
Item 6 .202 .904
Variance explained (%) 31.94 29.04
Cumulative variance (%) 31.94 60.98
Cronbach’s alpha .67 .83

Kaiser-Meyer-Olkin = .639

Table 5 
Correlations between sub-scales and total scale (N = 534)

1 2 Total scale
Skills on numeracy and prose Sub-scale (1) -
Skills on consumer´ safety Sub-scale (2) .285** -
NVS-PT (Total scale) .906** .692** -

Pearson’s correlations; ** p < .001

The validity analysis examined by the associations 
between the NVS-PT measure and the construct 
validity measures was also studied. NVS-PT tool was 
hypothesized to be positively associated with better 
scores on self-efficacy measure and better lifestyles 
and more strongly with subjects’ age; rationale – 
in older people there is high likelihood of limited 
literacy.

Support for the convergent validity of the scale was 
demonstrated by associations between the NVS-
PT and its sub-scales and the BMI, age and SES. 
Concerning age, large sized associations were found 
with total scale (r = -.599, p < .001), sub-scale 1 (r = 
-.535, p < .001) and sub-scale 2 (r = -.241, p < .001); 
weak sized associations were observed between the 
total scale (r = .291, p < .001), sub-scale 1 ( r= .319, 



Revista de Enfermagem Referência - IV - n.° 3 - 2014 Cross-cultural adaptation and validation 
of the Portuguese version of the Newest Vital Sign

82

The potential applicability of the NVS-PT as a standard 
assessment tool for gauging HL and improve patient-
clinician communication in primary health care is high. 
Within a clinical environment, the NVS-PT instrument 
could be used to provide a general estimate of patient 
functional HL-related skills, in order to inform clinical 
decision making and health promotion planning with 
individuals or specific populations.
The NVS-PT test is easy to use; the time needed 
to complete it across subjects ranged from 3 to 6 
minutes. 
This study suggests that tools like the NVS-PT could 
be an important addition to the compendium of 
instruments used to assess health literacy, and also 
contribute to potentiate disease prevention and 
health outcomes, improving communication between 
patients and clinicians in health settings or to support 
health promotion planning (Institute of Medicine, 
2009). 

Limitations of the study
Some limitations of this study should be 
acknowledged. The sample used is not representative 
of the entire Portuguese population. Although 
associations between healthy diet, physical activity 
and HL were described in literature, our study did not 
confirm them. 

Conclusions

The Portuguese version of the NVS obtained in 
this study demonstrated psychometric properties 
comparable to other NVS versions. 
The NVS-PT instrument has shown promise as a 
measure of the concept of HL in the Portuguese 
population. 
The NVS-PT acceptable levels of internal consistency 
suggest that it has utility in examining HL over time to 
both assess baseline level and evaluate HL intervention 
outcomes. However, more testing is required in order 
to confirm its responsiveness.
While other HL assessment tools exist, most 
require significant time resources to administer and 
analyse. The NVS test was designed for simple, easy 
administration and thus can be used on its own or 
incorporated with other measures of health, as part of 
a standard health assessment battery in primary care 
or to support health promotion planning. 

p < .001) and sub-scale 2 ( r= .109, p < .05) and the 
self-efficacy; finally, weak associations between total 
scale (r = -.251, p < .001) and sub-scale 1 (r = -.214, 
p < .001) and BMI. Non-significant associations were 
found with the lifestyles. 
The discriminant validity of the NVS-PT was further 
assessed by comparing differences between subjects 
aged ≥ 65 years old (n = 50) and < 65 years old, 
respectively 1.76 and 4.76 (range 0-6): total scale (t 
= 14.44, p = .001), sub-scale 1 (t = 12.58, p = .001) 
and sub-scale 2 (t = 6.41, p = .001).

Discussion

This study concerns the process of cross-cultural 
adaptation of the NVS to the Portuguese language and 
provides evidence of its reliability and validity. 
The procedures of translation and cultural adaptation 
represented no major problems and gave rise to 
a reasonably intelligible Portuguese version of the 
NVS. Weiss et al. (2005) also reported similar findings 
regarding the cross-cultural adaptation of the NVS 
Spanish version.
Acceptable Cronbach’s alpha coefficients for the 
two subscales and total scale, and satisfactory item-
total coefficients for the 6 items confirmed that the 
NVS-PT subscales are internally consistent, with the 
correspondent items properly correlated with each 
other. The results for internal consistency were similar 
to those obtained by Weiss et al. (2005): Cronbach α 
= .76 and .69 respectively for the original NVS English 
version and the Spanish version (administered to 
English-speaking and Spanish-speaking primary care 
patients).
HL promotion takes place within a larger context, thus 
it makes sense to associate it with other measures 
such as self-efficacy and lifestyles. This study has 
shown that low HL levels correlate with low self-
efficacy and worst IMC, what represents an important 
issue in health promotion interventions (Zarcadoolas, 
Pleasant, & Greer, 2006). 
Moreover, as Barrett et al. (2008), we also confirmed that 
the elderly are those with higher likelihood of limited 
HL. Women scored higher than men, however, that 
difference was not statistically significant, in opposite to 
Peerson and Saunders (2009) findings. Therefore, the 
NVS-PT has the potential to be used for identifying those 
who may benefit from a strategic intervention. 
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