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VALIDEZ Y FIABILIDAD DEL DIETARY SODIUM
RESTRICTION QUESTIONNAIRE (DSRQ)

Resumen

Introducción: El Dietary Sodium Restriction Question-
naire (DSRQ) evalúa actitudes y comportamientos de
pacientes con insuficiencia cardiaca (IC) relacionados
con el cumplimiento de la restricción de sodio. Reciente-
mente, ha sido traducido y adaptado culturalmente para
uso en Brasil. No obstante, una validación adicional del
instrumento se requiere para que pueda ser utilizado en
el manejo de pacientes con IC en Brasil.

Objetivo: Probar la fiabilidad y validez de la versión
brasileña del DSRQ. 

Métodos: Validez aparente y de contenido fueron eva-
luados por un grupo de especialistas. Validez de cons-
tructo se evaluó mediante análisis factorial exploratoria y
confirmatoria. La fiabilidad y consistencia interna del
cuestionario fue evaluada mediante el coeficiente alfa de
Cronbach.

Resultados: Un total de 206 pacientes ambulatorios con
IC fueron evaluados (edad media, 60,4 ± 11,9 años). Los
resultados de la validez aparente y de contenido demostró
la equivalencia entre la versión brasileña y de la versión
original. En el análisis factorial exploratorio, el análisis
de componentes principales (PCA) se obtuvieron cuatro
factores con valores superiores a 1. Tres modelos fueron
probados en el análisis factorial confirmatoria, y el
modelo de tres factores resultantes del PCA mostró el
mejor ajuste, representando 49% de la varianza. El alfa
obtenido para las escalas de actitud/norma subjetiva,
control de la conducta percibido y comportamiento
dependiente fueron 0,71, 0,67 y 0,79, respectivamente.

Conclusiones: Nuestros resultados sugieren que la ver-
sión brasileña del DSRQ es un instrumento válido y fiable
para medir las actitudes y comportamientos relacionados
con una dieta baja en sodio en pacientes brasileños con
IC.
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Abstract

Introduction: The Dietary Sodium Restriction Ques-
tionnaire (DSRQ) was designed to assess attitudes and
behaviors of patients with heart failure (HF) related to
following a low-sodium diet. Recently, it has been trans-
lated and culturally adapted for use in Brazil. However,
further validation of the instrument is required before it
can be used in the management of patients with HF in
Brazil. 

Objective: To test the reliability and validity of the
Brazilian version of the DSRQ. 

Methods: Face and content validity were assessed by a
panel of experts. Construct validity was tested using
exploratory and confirmatory factor analysis. Reliability
was tested using Cronbach’s alpha to assess the internal
consistency of the instrument. 

Results: A total of 206 systolic HF outpatients were
assessed (mean age, 60.4 ± 11.9 years). Face and content
validity analysis showed equivalence between the
Brazilian version and the original instrument. In the
exploratory factor analysis, the principal component
analysis (PCA) yielded four factors with eigenvalues
greater than 1. Three models were tested in the confirma-
tory factor analysis, and the three-factor model resulting
from the PCA showed the best fit, accounting for 49% of
the variance. Alpha values obtained for the attitude/
subjective norm, perceived behavioral control, and
dependent behavior subscales were 0.71, 0.67, and 0.79,
respectively. 

Conclusions: Our results suggest that the final vali-
dated Brazilian version of the DSRQ is a valid and reli-
able tool for measuring attitudes and behaviors related to
following a low-sodium diet in Brazilian patients with HF.
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Abbreviations

HF: Heart failure.
DSRQ: Dietary Sodium Restriction Questionnaire.
KMO: Kaiser-Meyer-Olkin test.
PCA: principal component analysis.

Introduction

The prescription of a low-sodium diet is a funda-
mental component of nonpharmacologic therapy in
patients with heart failure (HF).1-4 However, dietary
sodium nonadherence is extremely common, and
excessive sodium intake remains a leading cause of
decompensation and hospital admissions in this popu-
lation.5-7

The Dietary Sodium Restriction Questionnaire
(DSRQ) was designed to specifically measure attitudes
and behaviors of patients with HF toward adherence to
a low-sodium diet.8 The instrument is based on the
theory of planned behavior and assesses adherence
through the use of three subscales (attitude, subjective
norm, and perceived behavioral control), allowing
health professionals to better understand the reasons
behind nonadherence to this recommendation.8

Recently, the DSRQ has been translated into
Portuguese and culturally adapted for use in Brazil.9

However, further validation of the instrument is still
required before it can be widely used in the manage-
ment of patients with HF in this new setting. A key
feature of validation studies of cross-culturally adapted
instruments is to confirm whether the statements
contained in the translated version can successfully
reproduce the semantic content of the original text in
order to preserve the original meaning and achieve the
same effect in the target text.10-12

Objective

This study aimed to test the psychometric properties
of the Brazilian version of the DSRQ for the measure-
ment of attitudes and behaviors of Brazilian patients
with HF toward adherence to a low-sodium diet.

Methods

Study design and population

This methodological study was conducted at a
university hospital located in southern Brazil. Men and
women attending the HF outpatient clinic of our insti-
tution between March 2010 and June 2011 were
eligible for participation in the study if they were aged
≥ 18 years and had a diagnosis of HF and left-ventric-
ular systolic dysfunction (defined as ejection fraction
≤ 45%). The study was approved by the Research

Ethics Committee of the institution (Institutional
Review Board-equivalent) and was conducted in
accordance with the provisions of the Declaration of
Helsinki. All participants provided written informed
consent prior to their inclusion in the study.

Data collection 

The study subjects were invited to participate during
outpatient visits. Data were collected via individual
interviews conducted as part of the patient’s medical
assessment. Individual interviews lasted approxi-
mately 10 minutes. Sociodemographic and clinical
characteristics of the sample were also recorded.

The Dietary Sodium Restriction 
Questionnaire (DSRQ)

The DSRQ is an assessment instrument used to
measure patients’ perceptions of their barriers to, and
attitudes toward, following a low-sodium diet.8 The
original instrument is divided into three subscales: 1)
attitude; 2) subjective norm; and 3) perceived behav-
ioral control. The attitude subscale comprises six items
and assesses the patient’s beliefs on the results of
adopting a given behavior. The subjective norm
subscale comprises three items and refers to the impor-
tance of the patient’s perception that others approve or
disapprove of performing the behavior. Finally, the
perceived behavioral control subscale comprises seven
items and evaluates the patient’s ability to identify
facilitators and barriers related to the behavior.8

The DSRQ has already been translated into
Portuguese and culturally adapted for use in Brazil.
The development, translation and cross-cultural adap-
tation process of that version of the DSRQ has been
previously described.9 Briefly, items and subscales are
arranged similarly to those of the original version.
Responses are recorded on a five-point Likert scale,
with endpoints of “strongly disagree” (1) to “strongly
agree” (5) for the first (attitude) and second (subjective
norm) subscales, and “not at all” (1) to “a lot” (5) for
the third (perceived behavioral control) subscale.
Within each subscale, individual item scores are
summed up to give a total score, ranging from 6 to 30
for the attitude subscale, from 3 to 15 for the subjective
norm subscale, and from 7 to 35 for the perceived
behavioral control subscale.

The pretest version was applied to 44 outpatients
with HF to assess the internal consistency of the instru-
ment, obtaining good internal consistency (Cronbach’s
alpha = 0.77); and then applied to another sample of 40
patients with HF for interobserver agreement, with
kappa values > 0.6 (0.62-1.00), demonstrating the reli-
ability and reproducibility of the instrument.9

In addition, the questionnaire includes 11 initial
items that are not part of any of the subscales submitted
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to validation in the present study. Those 11 items are
used for descriptive purposes only and provide infor-
mation on the prescription (or not) of a low-sodium
diet, on the patient’s difficulty following these recom-
mendations, and on the degree to which the patient
believes that the diet has helped control the disease.8

Assessment of psychometric properties 

The methodological procedures of instrument vali-
dation were carried out as recommended in the litera-
ture.12

Face and content validity were assessed by a panel of
experts consisting of three nutritionists, a nurse, and a
specialist in linguistics. Face validity is concerned with
the extent to which the instrument appears to measure
the construct it was actually designed to measure.
Based on previous studies 13, relevant questions used to
assess face validity included: “What do patients think
is measured by the scale?” and “Do patients understand
the statements presented?”. Content validity, in turn,
examines the relevance of statements for the adequate
representation of the contents addressed by the instru-
ment.11 In this study, face and content validity were
determined by further analyzing the questions and
patients’ responses, and revisions were made to the
first version of the questionnaire if necessary. 

Construct validity is concerned with the relationship
between the test and the theoretical construct of
interest. In this study, construct validity was tested
using exploratory and confirmatory factor analysis and
principal component analysis (PCA) to assess the
unidimensionality of the construct under investigation
and to examine statements with multiple underlying
dimensions (subscales).12

Reliability analysis focuses on the degree of consis-
tency with which the instrument measures the attribute.
At this stage, it is possible to investigate whether the
items of the instrument are positively related with one
another. In this study, reliability was tested using Cron-
bach’s alpha to assess the internal consistency of the
instrument 14,15.

Data analysis 

Continuous variables were expressed as means ±
standard deviation. Exploratory analysis with PCA and
confirmatory factor analysis were performed. PCA
applicability was assessed using Bartlett and Kaiser-
Meyer-Olkin (KMO) tests. Varimax rotation was used
to allow a better interpretation of the exploratory
analysis. 

PCA and reliability statistical analyses were
performed using the Statistical Package for the Social
Sciences version 18.0. Confirmatory factor analysis
was performed using the Mplus software.16 The level of
significance was set at P ≤ 0.05. 

Results

The sample comprised 206 patients. Mean age was
60.4 ± 11.9 years, and most patients were male (65%).
Mean ejection fraction was 31.2 ± 9.1%, and 33% of
the patients had HF of ischemic etiology. Clinical char-
acteristics of the sample are described in table I.

Face and content validity analysis showed equiva-
lence between the Brazilian version and the original
instrument. During this stage, item no. 21 was further
reformulated by adding extra information to the first
version of the questionnaire9 with the aim of improving
patient understanding, as follows (text in italics): “21.
Don’t understand (the importance of controlling salt)
or know how (I eat out at a restaurant or another
person cooks and I can’t control the amount of salt)”.

Regarding the scores obtained in the three subscales
of the Brazilian version of the DSRQ, the first two
subscales yielded values close to the upper limit (atti-
tude: 29.0 ± 2.5; subjective norm: 13.6 ± 2.4), whereas
the perceived behavioral control subscale presented
lower scores (13.7 ± 6.4).

Construct validity

Exploratory PCA and confirmatory factor analysis
were performed. The KMO test resulted 0.71, and the
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Table I
Sample characteristics (n = 206)

Variables n (%) or mean ± SD

Age (years) 60.4 ± 11.9

Males (%) 134 (65)

Education (years) 6.2 ± 3.3

Ethnicity (%)
White 176 (85.4)
Not white 30 (14.6)

Left ventricular ejection fraction (%) 31.2 ± 9.1

Functional class (%)
I 81 (42)
II 66 (34.2)
III 45 (23.3)
IV 1 (0.5)

Etiology (%)
Ischemic 68 (33)
Hypertensive 37 (18)
Other 101 (49)

Drugs in use (%)

Beta-blocker 176 (85.4)

Angiotensin-converting-enzyme inhibitors 148 (71.8)

Angiotensin II receptor antagonists 41 (19.9)

Furosemide 160 (77.7)

Spironolactone 81 (39.3)

Digoxin 151 (73.3)

SD. Standard deviation.
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Bartlett test yielded statistically significant results (P <
0.001). The PCA yielded four factors with eigenvalues
greater than 1, which accounted for 25, 14.7, 9.6, and
8.7% of the total variance, respectively. The scree plot
analysis revealed a slight drop in eigenvalues after the
third factor, suggesting the presence of four factors.

Three models were tested in the confirmatory factor
analysis: two models originating from the PCA (three-
and four-factor models) and another three-factor model
in which the items of each component replicated the
original questionnaire. After analysis, the three-factor
model of the PCA was considered the best-fit model
(table II). 

Varimax rotation revealed a simple structure and
items with high values for one of the components. Only
three items, no. 16, 17, and 26, presented high factor
loads simultaneously for two components (table III).
The combined assessment of the three components
accounted for 49.4% of the variance: component no. 1
accounted for 25%, component no. 2 for 14.7%, and
component no. 3 for 9.6%. Thus, component no. 1
included items 12 to 20; component no. 2, items 21, 22,

26, and 27; and component no. 3, items 23, 24, and 25.
Items 16 and 17 were included in component no. 1, and
item 26, in component no. 2, as defined by the authors.

Reliability

At this stage, the internal consistency of the adapted
three-component Brazilian version of the DSRQ
obtained in the confirmatory factor analysis was
assessed. Component no. 1 (attitude and subjective
norm subscale) comprised items 12 to 20; component
no. 2 (perceived behavioral control), items 21, 22, 26,
and 27; and component no. 3 (dependent behavior),
questions 23, 24, and 25. A copy of this new version of
the Brazilian questionnaire is available as a supple-
mentary material (Appendix A). Cronbach’s alpha
values were calculated for each questionnaire item
(table IV). Alpha values obtained for the attitude and
subjective norm, perceived behavioral control, and
dependent behavior subscales were 0.71, 0.67, and
0.79, respectively (table V). 
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Table II
Results from the confirmatory factor analysis

Model Qui (DF) RMSEA IC RMSEA PCLOSE CFI NNFI (TLI)

Model 1 230,888 (101) 0.079 [0.066 ; 0.092] 0.000 0.949 0.940

Model 2 197,883 (98) 0.070 [0.056 ; 0.084] 0.011 0.961 0.952

Model 3 185,147 (101) 0.064 [0.049 ; 0.078] 0.063 0.967 0.961

Model 1: Original three-factor model; Model 2: Four-factor model, Model 3: Three-factor model adapted into Brazilian Portuguese.

Table III
Varimax rotation of the three-factor model

Factors

1 2 3

12. It is important for me to follow my low-salt diet 0.765

13. Eating a low-salt diet will keep fluid from building up in my body 0.703

14. Eating a low-salt diet will keep my swelling down 0.654

15. Eating a low-salt diet will help me breathe easier 0.617

18. My spouse and other family members think I should follow a low-salt diet 0.612

16. When I follow a low-salt diet, I feel better 0.586 0.501

20. Generally, I want to do what my spouse or family members think I should do 0.511

17. Eating a low-salt diet will keep my heart healthy 0.376 0.364

19. Generally, I want to do what my doctor thinks I should do 0.288

27. I don t have the willpower to change my diet 0.721

22. Taste of low-salt foods 0.716

21. Don t understand or know how 0.651

26. The foods I like to eat are not low-salt 0.564 0.447

24. The restaurants I like don t serve low-salt foods 0.926

23. Can’t pick out low-salt foods in restaurants 0.896

25. Can’t pick out low-salt foods at the grocery 0.578
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Appendix A
Final validated Brazilian version of the Dietary Sodium Restriction Questionnaire

Questionário de Restrição de Sódio na Dieta (QRSD)

Seção I

1. Algum profissional da saúde lhe prescreveu uma dieta com pouco sal?

______ Sim; se sim, vá para a questão 2

______ Não, se não, pule para a pergunta 6

2. Que instruções específicas lhe foram dadas? (Por exemplo: “Cuidado
com o sal”, “Siga uma dieta de 2 gramas de sódio”)

_______________________________________________________

_______________________________________________________

3. Com que frequência você segue sua dieta prescrita com pouco sal?

nn nunca    nn algumas vezes    nn na maioria das vezes    nn sempre

4. É fácil ou difícil para você seguir sua dieta prescrita com pouco sal?

nn muito difícil            nn difícil            nn fácil            nn muito fácil

5. Seguir esta dieta tem ajudado a controlar a sua condição cardíaca?

nn não/ em nada             nn pouco             nn muito

Algumas pessoas escolhem seguir uma dieta com pouco sal mesmo sem a
prescrição médica.

8. Você tenta seguir uma dieta com pouco sal?

______ Sim; se sim, vá para a questão 7

______ Não, se não, pare aqui e não preencha o resto deste questioná-
rio, vá para a Seção II nesse instrumento.

7. Porque você decidiu seguir esta dieta? (Por exemplo: Li em uma
revista; Ouvi a respeito em um programa de notícias; Um amigo me
recomendou) 

______________________________________________________

______________________________________________________

8. O que você faz especificamente?

______________________________________________________

______________________________________________________

9. Com que frequência você segue esta dieta?

nn nunca    nn algumas vezes    nn na maioria das vezes    nn sempre

10. É fácil ou difícil seguir essa dieta?

nn muito difícil            nn difícil            nn fácil            nn muito fácil

11. Seguir esta dieta tem ajudado a controlar sua condição cardíaca?

nn não/ em nada             nn pouco             nn muito

Seção II

Componente 1 (Subescala de Atitude e Norma Subjetiva)

Instruções: Para cada afirmação abaixo, Discordo Concordo
indicar o quanto você concorda ou não Totalmente Totalmente
concorda, circulando o número apropriado 1 2 3 4 5 
na escala à direita.

12. É importante para mim seguir uma dieta 1 2 3 4 5 
com pouco sal. 

13. Fazer uma dieta com pouco sal irá evitar 1 2 3 4 5 
que haja acúmulo de líquido no meu corpo.

14. Seguir uma dieta com pouco sal evita que 1 2 3 4 5 
eu tenha inchaço. 

15. Fazer uma dieta com pouco sal me ajudará 1 2 3 4 5 
a respirar com mais facilidade. 

16. Quando sigo uma dieta com pouco sal, 1 2 3 4 5 
sinto-me melhor.

17. Seguir uma dieta com pouco sal manterá 1 2 3 4 5
meu coração saudável.

18. Meu cônjuge e outros membros da família 1 2 3 4 5
acham que eu deveria seguir uma dieta 
com pouco sal.

19. Geralmente eu quero fazer o que meu 1 2 3 4 5
médico acha que eu devo fazer.

20. Geralmente eu quero fazer o que meu 1 2 3 4 5
cônjuge ou membros da família acham 
que eu devo fazer.

Componente 2 (Subescala de controle comportamental percebido)

Instrução: Indique o quanto as afirmações De jeito
Muito

a seguir impedem que você siga uma dieta nenhum
com pouco sal, circulando o número 1 2 3 4 5 
apropriado na escala à direita.

21. Eu não entendo ou não sei como. 1 2 3 4 5
(Eu não entendo: a importância 
do controle de sal). 
(Não sei como: come em restaurantes 
ou outra pessoa cozinha e não tem como 
controlar a quantidade de sal).

22. O gosto dos alimentos com pouco sal. 1 2 3 4 5

23. O que eu gosto de comer não tem pouco sal. 1 2 3 4 5

24. Não tenho força de vontade para mudar 1 2 3 4 5
minha dieta. 

Componente 3 (Subescala de comportamento dependente)

Instrução: Indique o quanto as afirmações De jeito
Muito

a seguir impedem que você siga uma dieta nenhum
com pouco sal, circulando o número 1 2 3 4 5 
apropriado na escala à direita.

25. Não consigo escolher comida com 1 2 3 4 5
pouco sal em restaurantes. 

26. Os restaurantes de que eu gosto não 1 2 3 4 5
servem comida com pouco sal. 

27. Não consigo escolher alimentos com 1 2 3 4 5
pouco sal no supermercado.
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Discussion

The instrument validated in the present study is the
first questionnaire designed to assess attitudes and
behaviors of patients with HF related to following a
low-sodium diet in Brazil. This is also the first valida-
tion of the DSRQ in another language. 

According to the confirmatory factor analysis, the
three-component model of the PCA showed the best
fit. Items were highly correlated, but their distribution
resulted differently from the original instrument.8 For
example, items 18, 19, and 20 belong to the subjective
norm subscale in the original instrument, but were
merged into the attitude/subjective norm subscale in
the validated Brazilian version of the DSRQ.
However, these changes did not alter the purpose of
the subscales, once both assess factors that will influ-
ence the behavior of following or not a sodium-
restricted diet8,17.

Conversely, items 23, 24, and 25, originally
belonging to the perceived behavioral control
subscale, formed a new subscale (dependent
behavior). The three items in the new subscale are
related to decision-making situations, e.g. at the
grocery and at restaurants. Previous studies have
reported that most patients are unaware of the sodium
content of processed foods and that dietary restric-
tions may interfere with the patient’s social life.18-20

These limitations have been identified as barriers to
patients’ adherence to low-sodium diets.21,22

The high scores observed for the attitude/subjective
norm subscale of the validated version indicate that
patients are able to identify signs and symptoms
suggestive of excessive sodium intake, and that adher-

ence to the restrictive diet is strongly influenced by the
opinion of other people. The values found for the
perceived behavioral control subscale suggest that
patients face difficulties following a sodium- restricted
diet, which justifies the decision to rearrange some
items and compose a new subscale. Patients often
adhere to dietary sodium restriction in general, but
have their adherence affected when faced with deci-
sion-making situations outside their homes. It was not
possible to compare the scores obtained in our patients
with data from the literature because there are no
similar data available about the original scale,8 and no
other validation studies of the DSRQ have been found.

Changes in the arrangement of questions in the
subscales may have been caused by demographic and
cultural differences between the populations assessed
with the original and the Brazilian version of the instru-
ment. Among such differences, education level
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Table IV
Item-total correlation and Cronbach’s alpha if item deleted

Items (total alpha = 0.749)
Item-total Cronbach’s alpha

correlation if item deleted

12. It is important for me to follow my low-salt diet 0.418 0.739

13. Eating a low-salt diet will keep fluid from building up in my body 0.349 0.740

14. Eating a low-salt diet will keep my swelling down 0.306 0.742

15. Eating a low-salt diet will help me breathe easier 0.384 0.736

16. When I follow a low-salt diet, I feel better 0.529 0.726

17. Eating a low-salt diet will keep my heart healthy 0.305 0.743

18. My spouse and other family members think I should follow a low-salt diet 0.231 0.745

19. Generally, I want to do what my doctor thinks I should do 0.199 0.747

20. Generally, I want to do what my spouse or family members think I should do 0.123 0.766

21. Don’t understand or know how 0.372 0.735

22. Taste of low-salt foods 0.367 0.735

23. Can’t pick out low-salt foods in restaurants 0.510 0.717

24. The restaurants I like don t serve low-salt foods 0.477 0.722

25. Can’t pick out low-salt foods at the grocery 0.496 0.720

26. The foods I like to eat are not low-salt 0.460 0.724

27. I don’t have the willpower to change my diet 0.354 0.735

Table V
Internal consistency between the original and the
validated Brazilian version of the questionnaire

Items Cronbach’s alpha

Original version

Attitude 6 0.88

Subjective norm 3 0.62

Perceive behavioral control 7 0.76

Validated version

Attitude and subjective norm 9 0.71

Perceived behavioral control 4 0.67

Dependent behavior 3 0.79
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deserves special mention: in our sample, individuals
had a mean of 6.2 years of schooling, vs. 11.8 years in
the original study sample.8 This difference may have
influenced patients’ understanding while answering
the questionnaire. Moreover, the original sample
included more severe patients (48% in functional class
III vs. 22% in our sample) and a higher percentage of
women (44 vs. 35%). These characteristics may also
have influenced patients’ responses, as previous studies
have indicated that patients with more severe HF have
more knowledge about nonpharmacologic measures and
that female patients tend to adhere more closely to dietary
sodium restriction recommendations23,24.

Based on our results, we have proposed a rearrange-
ment of items in the validated version of the instrument
(table V). As a result, the final validated Brazilian
version of the DSRQ (Appendix A) comprises three
subscales: a) attitude and subjective norm; b) perceived
behavioral control; and c) dependent behavior. The
first subscale, composed of nine items, assesses
patients’ beliefs regarding the results obtained with
adopting the behaviors listed, as well as the importance
of the patient’s perception that others approve or disap-
prove of performing the behavior. The second
subscale, comprising four items, assesses the patient’s
ability to identify facilitators and barriers related to the
behavior. Finally, the third subscale, including three
items, assesses situations that require patients’ deci-
sion-making outside their home. 

This final version was submitted to reliability
analysis. Comparison of the alpha values obtained in
the three subscales of the Brazilian version (0.71,
0.67, and 0.79) with those of the original question-
naire (0.88, 0.62, and 0.76)8 indicate that the instru-
ment remained consistent, in spite of the different
arrangement of items. Although the alpha value of the
perceived behavioral control subscale can be consid-
ered relatively low (0.67),25 item-total correlation was
greater than 0.3 for all questions included (0.35 to
0.46), suggesting that they are correlated with one
another and that they measure the same attribute.26 It
is important to emphasize that alpha values are
directly influenced by the number of items included
in a scale, which may also explain the low values
obtained.12

The factor analysis conducted in this study showed
that the adapted three-component version was adequate
to the reality of the population under investigation. The
three newly formed subscales were considered to
successfully account for the different situations that
may affect patient adherence to a low-sodium diet. 

Nonadherence to dietary sodium restriction remains
a leading cause of decompensated HF. Therefore, a
better understanding of the factors regulating adher-
ence to dietary sodium restriction should be among the
main goals of research teams, so that individual inter-
ventions can be adequately planned and implemented.
Instruments such as the present version of the DSRQ
can improve the investigation of such aspects. 

Conclusions

The results of this study suggest that the final validated
Brazilian version of the DSRQ is a valid and reliable tool
for measuring attitudes and behaviors related to adher-
ence to dietary sodium restriction in Brazilian patients
with HF. Validation studies as the present one are impor-
tant because they provide the international audience with
valid instruments that can be used to guide interventions
in clinical practice. Further validation studies may be
desirable to explore cultural dietary patterns and food
choices across different Brazilian regions.

Acknowledgments

The authors would like to acknowledge the
researchers Brooke Bentley and Terry A. Lennie, as
well as the other authors, for granting authorization for
the translation and adaptation of the DSRQ into
Brazilian Portuguese.

None of the authors had a conflict of interest.
Funding Sources: Coordenação de Aperfeiçoamento

de Pessoal de Nível Superior (CAPES) and Fundo de
Incentivo à Pesquisa e Eventos do Hospital de Clínicas
de Porto Alegre (FIPE-HCPA)

References

1. Hunt SA, Abraham WT, Chin MH, Feldman AM, Francis, GS,

Ganiats TG, Jessup M, Konstam MA, Mancini DM, Michl K,

Oates JA, Rahko PS, Silver MA, Stevenson LW, Yancy CW.

2009 focused update incorporated into the ACC/AHA 2005

guidelines for the diagnosis and management of heart failure in

adults: a report of the American College of Cardiology Founda-

tion/American Heart Association Task Force on Practice

Guidelines. J Am Coll Cardiol 2009; 53 (15): e1-e90.

2. Bocchi EA, Marcondes-Braga FG, Bacal F, Ferraz AS, Albu-

querque D, Rodrigues Dde A, Mesquita ET, Vilas-Boas F, Cruz

F, Ramires F, Villacorta H Jr, de Souza Neto JD, Rossi Neto

JM, Moura LZ, Beck-da-Silva L, Moreira LF, Rohde LE,

Montera MW, Simões MV, Moreira Mda C, Clausell N,

Bestetti R, Mourilhe-Rocha R, Mangini S, Rassi S, Ayub-

Ferreira SM, Martins SM, Bordignon S, Issa VS. Sociedade

Brasileira de Cardiologia. Atualização da Diretriz Brasileira de

Insuficiência Cardíaca Crônica - 2012. Arq Bras Cardiol 2012:

98 (1 Suppl. 1): 1-33.

3. Beich KR, Yancy C. The heart failure and sodium restriction

controversy: challenging conventional practice. Nutr Clin
Pract 2008; 23 (5): 477-86.

4. Lennie TA, Worrall-Carter L, Hammash M, Odom-Forren J,

Roser LP, Smith CS, Trupp R, Chung ML, Moser DK. Rela-

tionship of Heart Failure Patients’ Knowledge, Perceived

Barriers, and Attitudes Regarding Low-Sodium Diet Recom-

mendations to Adherence. Prog Cardiovasc Nurs 2008; 23 (1):

6-11. 

5. Ambardekar AV, Fonarow GC, Hernandez AF, Pan W, Yancy

CW, Krantz MJ. Characteristics and in-hospital outcomes for

non adherent patients with heart failure: findings from Get With

The Guidelines-Heart Failure (GWTG-HF). Am Heart J 2009;

158 (4): 644-52.

6. van der Wal MH, van Veldhuisen DJ, Veeger NJ, Rutten FH,

Jaarsma T. Compliance with non-pharmacological recommen-

dations and outcome in heart failure patients. Eur Heart J 2010;

31 (12): 1486-93.

1708 Karina S. M. d’Almeida et al.Nutr Hosp. 2013;28(5):1702-1709

50. VALIDITY_01. Interacción  24/10/13  12:55  Página 1708



7. Arcand J, Ivanov J, Sasson A, Floras V, Al-Hesayen A,

Azevedo ER, Mak S, Allard JP, Newton GE. A high-sodium

diet is associated with acute decompensated heart failure in

ambulatory heart failure patients: a prospective follow-up

study. Am J Clin Nutr 2011; 93 (2): 332-7. 

8. Bentley B, Lennie TA, Biddle M, Chung ML, Moser DK.

Demonstration of psychometric soundness of the Dietary

Sodium Restriction Questionnaire in patients whit heart failure.

Heart Lung 2009; 38 (2): 121-8.

9. d’Almeida KSM, Souza GC, Rabelo ER. Cross-cultural adapta-

tion into Brazilian Portuguese of the Dietary Sodium Restriction

Questionnaire (DSRQ). Arq Bras Cardiol 2012; 98 (1): 70-5.

10. Guillemin F. Cross-cultural adaptation and validation of health

status measures. Scand J Rheumatol 1995; 24 (2): 61-3.

11. Beaton D, Bombardier C, Guillemin F, Ferraz MB. Recom-

mendations for the Cross-Cultural Adaptation of the DASH &

Quick DASH Outcome Measures. Institute for Work & Health
2007; 1 (1): 1-45.

12. Fachel JMG, Camey S. Avaliação psicométrica: a qualidade

das medidas e o entendimento dos dados. In: Cunha JA. Psico-

diagnóstico –V. 5ed. Artmed. Porto Alegre. 2000. 

13. Chwalow AJ. Cross-cultural validation of existing quality of

life scales. Patient Educ Couns 1995; 26 (1 Suppl. 3): 313-18.

15. Cortina J. What is Coefficient Alpha? An Examination of

Theory and Applications. J Appl Psychol 1993; 78 (1): 98-104.

16. Streiner DL. Starting at the beginning: an introduction to coeffi-

cient alpha and internal consistency. J Pers Assess 2003; 80 (1):

99-103.

17. León DAD. Análise Fatorial Confirmatória através dos

Sofwares R e Mplus. Trabalho de Conclusão de Curso, Bacha-

relado em Estatística – Universidade Federal do Rio Grande do

Sul; 2011.

18. Cornélio ME, Gallani MCBJ, Godin G, Rodrigues RCM,

Mendes RDR, Nadruz Junior W. Development and reliability

of an instrument to measure psychosocial determinants of salt

consumption among hypertensive patients. Rev Latino-Am
Enfermagem 2009; 17 (5): 701-7.

19. Kollipara UK, Jaffer O, Amin A, Toto KH, Nelson LL,

Schneider R, Makkham D, Drazner MH. Relation of Lack of

Knowledge About Dietary Sodium to Hospital Readmission in

Patients Whit Heart Failure. Am J Cardiol 2008; 102 (9): 1212-

15.

20. Welsh D, Marcinek R, Abshire D, Lennie TA, Biddle M,

Bentley B, Moser DK. Theory-based low-sodium diet educa-

tion for heart failure patients. Home Health Nurse 2010; 28 (7):

432-41. 

21. Yehle KS, Plake KS. Self-efficacy and educational interven-

tions in heart failure: a review of the literature. J Cardiovasc
Nurs 2010; 25 (3): 175-88.

22. Bentley B, De Jong MJ, Moser DK, Peden Ar. Factors related to

nonadherence to low sodium diet recommendations in heart

failure patients. Eur J Cardiovasc Nurs 2005; 4 (4): 331-6.

23. Heo S, Lennie TA, Moser DK, Okoli C. Heart failure patients’

perceptions on nutrition and dietary adherence. Eur J Cardio-
vasc Nurs 2009; 8 (5): 323-8.

24. Rabelo ER, Aliti GB, Goldraich L, Domingues FB, Clausell N,

Rohde LE. Non-pharmacological management of patients

hospitalized with heart failure at a teaching hospital. Arq Bras
Cardiol 2006; 87 (3): 352-8.

25. Chung ML, Moser DK, Lennie TA, Worrall-Carter L, Bentley

B, Trupp R, Armentano DS. Gender Differences in Adherence

to the Sodium-Restricted Diet in Patients With Heart Failure. J
Card Fail 2006; 12 (8): 628-34. 

26. Gliem JA, Gliem RR. Calculating, interpreting, and reporting

Cronbach s alpha reliability for Likert-type scales. Available

from: http://hdl.handle.net/1805/344. 

27. Ferketich S. Focus on psychometrics. Aspects of item analysis.

Res Nurs Health 1991; 14 (2): 165-8.

Validity and reliability of a Sodium

Questionnaire

1709Nutr Hosp. 2013;28(5):1702-1709

50. VALIDITY_01. Interacción  24/10/13  12:55  Página 1709




