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Background: The Heart Failure Somatic Perception Scale (HFSPS) is an instrument
that examine the existence and gravity of physical signs and symptoms in patients
with heart failure, as well as early and subtle symptoms of HF that have clinical
value, we aimed to translate and adapt the HFSPS from English to Spanish and
evaluate the psychometric properties.

Method: HFSPS translation and back translation were carried out according to the
method established by of Beaton et al. A confirmatory factor analysis (CFA) was
performed to test the factor structures. To assess criterion-related validity,
HFSPS factor scores were correlated with Kansas City Cardiomyopathy
Questionnaire (KCCQ) scores using the Spearman correlation method. The
reliability of the internal consistency of the HFSPS was determined by
calculating the Cronbach’s alpha coefficient and the factor score determination
coefficient.

Results: Data from 173 patients with a mean age of 80.7 years (SD 9.1), women
(51.1%), were analyzed. The majority (74.7%) were NYHA class Il/lll. The
confirmatory factor analysis of four factors after eliminating one item showed fit
indices close to the recommended indices: y? = 169.237, p < 0.001, CFl = 0.920,
TLI =0.901, RMSEA = 0.057 and SRMR = 0.061. Regarding the validity related to
the criterion, all the scores of the HFSPS dimensions were correlated with all the
scores of the KCCQ dimensions and were statistically significant. The reliability
of the HFSPS factors of the coefficient of determination obtained scores of 0.73
for the dyspnea factor and early and subtle and lower for edema and chest
discomfort with fewer items. Cronbach’s alpha was acceptable for three of the
scales >0.71 and poor 0.52 for chest discomfort with two items. The internal
consistency index based on the model was 0.850.

Conclusion: The Spanish version of the HFSPS is a valid and reliable instrument
that that would be feasible to use in clinical and research setting to evaluate in
the perception of symptoms in patients with heart failure.
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Introduction

Heart failure (HF) is a major health problem affecting more than
64 million people worldwide (1, 2). Although in recent decades, there
has been evidence of an improvement in the prognosis of HF has
improved slightly, death rate remains elevated, with a 1-year risk
that varies between 15%-30% and 75% at 5 years. Heart failure is
the main cause of hospital admission in patients older than 65
years of age and accounts for 1%-2% of all hospital admissions in
western countries, with a high consumption of resources and
healthcare costs. Thus, it has become an important global public
health priority to contribute to establishing preventive strategies
that lead to improved patient prognosis, such as understanding the
causes of hospitalizations (2). Severity of dyspnea is an important
prognostic marker in acute heart failure. Approximately 50% of
patients with acute heart failure and dyspnea on hospital
admission reported dyspnea at rest which is associated with
increased mortality, readmission, hospital stay and costs (3).

It is problematic for the patient to detect and attribute
significance to early symptoms of HF decompensation, so
response in seeking timely care is inadequate. Nearly half of
patients have dyspnea for three days or more prior to
hospitalization as a result of poor symptom detection (4). Less
acute symptoms of fatigue, cough, edema, and weight gain,
which patients might potentially consider to be a consequence of
aging or other less threatening illnesses, are tolerated for
relatively prolonged periods delaying attention until these
interfere with their daily activities (5, 6).

Symptoms are multidimensional and include mental,
emotional components, and physical aspects so the process of
symptom perception by patients results in highly variable and
often inaccurate interpretations of symptom meaning, which
influences physicians’ recognition of the multiple signs and
symptoms that comprise the diagnostic criteria for heart failure
(4, 7, 8). Thus, there is a need for reliable and valid tools that
systematically record patients’ assessment of symptom perception
that would help predict the risk of morbidity and mortality and
prevent potential adverse outcomes (9, 10).

Measures that have been investigated to Identify and link
common symptom profiles to survival vary in both method,
levels of completeness of measures, as well as in the type,
number of symptoms and dimensions assessed (11-14). In
addition, several of the instruments have limitations by not
assessing early and subtle indicators of HF decompensation or
measure with a single item dyspnea, a symptom that varies in
intensity according to disease activity and severity and can help
identify early decompensation (9).

The European Society of Cardiology guidelines for HF
recommend self-care strategies to reduce the risk of HF
hospitalization and mortality, with approaches in which patients
with
Self-care

and caregivers take an active role, collaborative

communication and  activities. and  symptom
management is one of the components of heart failure care
programs, which they consider key, where the patient should act
by monitoring and recognizing changes in signs and symptoms,

reacting appropriately to changes, and knowing how and when
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to contact a healthcare professional (15). In order to accurately
quantify the full spectrum of, symptom experienced by patients it
is necessary to use symptom questionnaires created specifically
for patients with heart failure (16).

The HFSPS was developed based on Lenzs Unpleasant
Symptom Theory regarding the interactions between multiple
symptoms, the multiple physiological
mechanisms that influence symptom perception, situational factors

and  psychological

that relate to personal experiences, and the outcomes or effects of
symptom experience (17, 18). The original Heart Failure Somatic
Perception Scale (HESPS) (19), included 12 items corresponding
to 12 physical symptoms of heart failure. Because it failed to
consider complexity of dyspnea among others symptoms of heart
failure, Jurgens et al. increased the scale from 12 to 18 items to
capture the more subtle symptoms of HF, adding exertional
dyspnea, fatigue, nocturia, and symptoms related to right-sided
congestion (abdominal bloating in the abdomen and appetite loss).
The HFSPS determines whether signs and symptoms are present
and how severe they are and dyspnea and their effects on daily
activities (9). In addition, The five criteria put forth by Lee and
Moser are reflected in the HFSPS (13) to assess the quality of self-
reported symptom measures created and utilized in patients with
heart failure: (1) content, including number and description of
symptoms as well as the dimensions assessed in terms of
prevalence, frequency, severity and distress; (2) measurement scale,
simple and ideal for clinical and research use, and simple to
complete; (3) psychometric properties, an accurate (internal
consistency and test-retest reliability) and precise instrument
(content, criterion and construct validity) (4) completion process,
burden and time spent (5) Information on clinical consequences
associated with prognosis as in the case of survival and quality of life.

In the psychometric analysis of the HFSPS by Jurgens et al. and
Pucciarelli et al. (9, 20) showed that the HFSPS is a valid and
reliable instrument to measure the physical signs and symptoms
of patients with heart failure in the dimensions of dyspnea, chest
discomfort, early and subtle and edema, with a robust dyspnea
subscale that explores a wide range and degree severity of
dyspnea symptoms being effective in predicting clinical events
related to HF, as well as assessing early and subtle symptoms of
HF that have clinical value (21-23).

Having an instrument with these characteristics in Spain,
where the level of self-care is significantly lower compared to
other countries regarding the management of their disease (24) is
essential to to evaluate how complex of heart failure symptoms
to be able to identify patients at risk.

Therefore, the purpose of this study was to translate and adapt
into Spanish and evaluate the psychometric properties of the
HESPS in a population of Spanish patients with heart failure.

Methods
Design

This is a complementary analysis of an observational
descriptive transversal study with all measures administered at
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one point at a time, with the aim of determining the level of self-
care performed in a population of patients with heart failure and
their caregivers, as well as determining the level of understanding
and ability to recognize signs and symptoms, with the purpose of
evaluating and improving self-care in patients with Heart Failure.
This study followed two separate phases: (1) cross-cultural
adaptation of the HFSPS v.3 and (2) test of psychometric
properties of the HFSPS v.3.

Study sample and setting

This study was carried out in the Hospital Clinico de la ciudad
Espanola de Zaragoza in 2017. The inclusion criteria were: (1)
receive a diagnosis of HF based on the criteria of the European
Society of Cardiology (ESC) criteria (15), and (2) Be over 18
old. Patients with
determined by obtaining with the Six-Item Screener score of less

years important cognitive impairment
than 4 points scale for the detection of cognitive impairment

were excluded (25).

Adaptation, translation and modeling

Its psychometric capacities were measured before carrying
out the cross-cultural adaptation process of the HFSPS v.3 (9).
It was translated and adapted from its original English version
into Spanish conforming steps of the protocol to Beaton et al.
(26), This breaks the procedure down into six steps: (1)
forward translation, (2) summary translations, (3) reverse
translation, (4) competent adviser committee verification, (5)
checking of the preliminary version, and (6) Presentation
documentation to the Evaluation Committee that monitors the
Process.

According to this methodology, the original HFSPS v.3 was
translated into Spanish by a bilingual researcher who was versed
with him concepts of the questionnaire. In order to develop a
more reliable equivalence, the two translators received guidelines
to avoid hypothetical questions, metaphors, informal language
and other types of sentences that are not simple ones. To find
out conceptual equivalence, the reverse back translation version
of the HFSPS v.3 was reviewed by the original instrument’s
creators, and a finished, final version in Spanish was created in
Spanish was established, but not before minor adjustments they
were solved. Subsequently, a committee of experts made up of
health professionals, translators involved in the process and
native teachers with clinical practice in both languages and
knowledge in research methodology, who debated compared the
back-translated text to the original HFSPS v.3 and decided on a
final version by consensus in Spanish. The aim of the expert
committee was to Spanish version of the HFSPS v.3 closest
match possible to the original language.

Finally, It was completed with cognitive interviews with a
convenience sample of 32 patients to evaluate compressibility
and applicability of the Spanish version.
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Measures

The HFSPS v.3 (9), which consists of 18 items that measure the
physical signs and symptoms of heart failure patients that that
disturbed the patient in the last seven days, composed of four
dimensions: dyspnea composed of six items, chest discomfort by
two, early and subtle by seven and edema by three items, using 5
response options ranging from 0 (did not have the symptom) to
5 (extremely bothersome). Scores are calculated by summing all
the elements, with a amplitude from 0 to 90 Higher values
indicate a greater symptom burden in the patient’s life. The
City Cardiomyopathy Questionnaire (KCCQ) (27)
adapted to Spanish (28) is a 23-item self-administered health

Kansas

status-specific quality-of-life instrument for patients with chronic
heart failure, composed of seven dimensions: physical limitation;
symptoms (stability, frequency, and severity); quality of life;
social limitation; and self-care. The KCCQ is a valid and reliable
measure of state of health that includes an assessment of changes
in symptoms and level of self-care. It is Likert-type and the score
of each of its dimensions ranges from 0 to 100, with 100 being
the best health status (quality of life), with two summary scores:
(1) the functional status which is the sum of the physical and
symptom limitation score excluding symptom stability; and (2)
the clinical summary, combining the functional status with the
domains of quality of life and social limitation. The KCCQ was
used for criterion validity because physical symptom burden are
strong predictors of poor quality of life (29).

Data collection procedure

Once patients gave informed consent to participate in the
study, they were interviewed during admission in the period
from February to December 2017, by qualified nurses who had
been trained specifically for this project, A questionnaire with
sociodemographic (age, sex, marital status, educational level and
current job) and clinical (time with HF, NYHA functional class,
Ejection Fraction and HF Etiology) data was also collected.

Data analysis
Descriptive which

deviations (SD), frequency and percentages, was used to describe

statistics, included means, standard
the patients’ sociodemographic and clinical variables as well as to
describe the measurements.

Means, SD, and normal distribution were calculated with
skewness and kurtosis indices of the HFSPS items. A value of
skewness and kurtosis between —1 and 1 is generally considered
a slight deviation from normality (30).

The Kaiser-Meyer-Olkin measure of sampling adequacy and
Bartlett’s test of sphericity were used to assess the factorization of
the data. Significant results of Bartlett’s test of sphericity (p<
0.0001) and KMO index >0.50 indicate that it is relevant to use
factor analysis with this sample (31). The measurement variables’
descriptive statistics and correlation matrices were then examined
to rule out any issues with multicollinearity or missing data. A
confirmatory factor analysis (CFA) was performed to test the
factor structures of the HFSPS published by Jurgens et al. of four
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factors: dyspnea that groups the items 2, 7, 9, 12, 13 and 17, chest
discomfort items 1 and 3, early and subtle that groups the items
4-6, 14-16, and 18, and edema with the items 8, 10, and 11. For
the analysis, the Varimax rotation method with Kaiser and the
principal component estimation method were used. The implicit
correlations of the model were also estimated whose value should
not be >0.70.

To examine the adequacy of the model tested, a multifaceted
approach was adopted and the following indices and fit criteria
were evaluated: y* test non-significant values are interpreted as
supporting model fit; comparative fit index (CFI) and Tucker-
Lewis index (TLI), which values of >0.90 indicate a good fit; root
mean square error of approximation (RMSEA), which values of
<0.05 indicate a good model fit; and Standardized root mean
square residual (SRMR) which values of <0.08 indicate a good
sample fit (32). Using Spearman’s correlation method, HFSPS
factor scores were correlated with KCCQ scores to assess
criterion-related validity (33). The internal consistency of the
HEFSPS was determined by calculating Cronbach’s alpha
coefficient (>0.70) (34) and the coefficient of factor score
determination, as in Jurgens et al. (9). The total score of the
instrument as well as the calculation of each dimension was
considered.

The analysis of the data was carried out with out with IBM
SPP-AMOS V24 and SPSS statistics. (IBM Corporation, New
Orchard RD Armonk, NY, EEUU).

Ethical considerations

The study protocol was reviewed and approved before the
registers collection began by a local research ethics committee
(reference number P15/0216). Before enrollment, each participant
obtained information about the objectives of the study and
provided their written consent. Free participation and privacy
protection guaranteed.

Results

Table 1 illustrates the main sociodemographic characteristics
of the sample. The mean age was 80.7 years. There were slightly
more women than men (51.1%), widowed (47.1%), pensioners
(94.3%), and primary school educated (86.8%). The main
etiology of heart failure was non-ischemic cardiomyopathy
(54%). (74.7%) had NYHA TI/1II
symptoms.

Most participants class

Descriptive analysis of the HFSPS items

The mean, standard deviation (SD), skewness, and kurtosis
values for the Spanish version of the HFSPS of the items are
reported in Table 2. The means of the item scores ranged from
0.69 to 3.91. The items with the highest means were “I felt tired”
and “It became difficult to breathe”; the items with the lowest
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TABLE 1 Main sociodemographic characteristics of the sample (n =173).

‘ Variables

Age (mean, SD) 80.7 (9.10)
Gender
Men 85 (48.9)
Women 88 (51.1)
Civil status
Single 12 (6.9)
Married 78 (45.4)
Separated/divorced 1 (0.6)
Widower 82 (47.1)
Education level
Primary education 150 (86.8)
Secondary education 11 (6.3)
Vocational training 1 (0.6)
Baccalaureate 5 (2.9)
University studies 6 (3.4)
I currently work
Employee 3 (1.7)
Self-employed 4 (2.3)
Pensioner 164 (94.3)
Unemployment 2 (1.7)
Time with heart failure, months (n=127) 3.76 (1.8)
Functional classification NYHA (n=133)
Class I 1 (0.6)
Class II 66 (37.9)
Class III 64 (36.8)
Class IV 2 (1.1)
Ejection fraction % (n =48) 47.41 (14)
Etiology of heart failure (n =129)
Ischemic 33 (19)
Non ischemic 94 (54)
Idiopathic (unknown cause) 2 (1.1)

Others

The total of the sample is the one that appears in the description of the table. The
parentheses that appear for each variable refers to the number of complete cases.

means were “I had stomach discomfort” and “My clothes feel
tighter around my waist” from the early and subtle dimension.
The skewness and kurtosis indices showed that not all items
followed a perfect normal distribution (Table 2).

Confirmatory analysis of HFSPS

The CFA test of the original four-factor model identified by
Jurgens et al. (9) showed unsatisfactory fit indices: y* = 302.135,
p<0.001, CFI=0.792, TLI=0.757, RMSEA =0.083 y SRMR =
0.083. The correlations between the items of the scale obtained
adequate values since they did not exceed the recommended
value (Table 3).

Bartlett’s test of sphericity for the entire questionnaire was
significant (p <0.001), and the KMO sample adequacy index was
0.828. The data were adequate to perform factor analysis based
on the results.

Initially, an exploratory factor analysis was performed which
reflected the internal structure of the questionnaire items and
factors, and after adjusting the weights of the items, item 6 was
removed, not without first reviewing the modification indices to
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TABLE 2 Heart failure somatic perception scale item descriptive (N = 173).

1

Items Mean | SD | Skewness | Kurtosis
1. T could feel my heart beat get faster | 1.55 | 2.03 0.70 -1.29
2.1 could not breathe if I lay down flat | 2.26 | 2.14 0.05 -1.77 ,_‘ ﬁ
3. I felt discomfort or pain in my chest | 127 | 1.93 1.06 —0.64 e
4. 1 had an upset stomach 0.69 | 141 1.91 2.26
5. I had a cough 1.09 | 1.71 1.21 —-0.10 alq
6. T was tired 391 | 1.67 -1.51 0.92 e
7. 1 could not catch my breath at the 276 | 211 —-0.29 —1.64
end of the day
8. My feet were swollen 209 | 214 0.25 -1.70 IR ECREN
9. I woke up at night because I could 130 | 1.87 0.97 —-0.73 elele
not breathe
10. My shoes were tighter than usual 210 | 215 0.27 —-1.68 el w
11. I gained weight in the past week 1.58 | 1.96 0.71 -1.14 - g i i §
12. T could not do my usual activities 1.94 | 1.98 0.31 —-1.55
because I was SOB
13. Getting dressed made it hard to 214 | 197 0.10 -1.62 _ E ”,:" § % E
breathe S|l s|s|s
14. My clothes felt tighter around my 1.01 | 1.62 1.21 —0.14
waist

DN O N DD
15. I woke up at night because Thad to | 1.72 | 2.04 0.53 —1.46 ~ 19893188
urinate S|o|lo|lo|s|s
16. T had to rest more than usual 1.95 | 1.97 0.26 -1.57
during the day 2l=lonln«lg
17. It was hard for me to breathe 3.05 | 2.01 —0.54 -1.33 - 2z g I 3 i i
18. I did not feel like eating 115 1.70 1.04 —0.50

SOB, short of breath.

X MO N N NN
GBI IR
S o 0 o o o o ©
assess a possible mismatch between the items. Subsequently, a slolalglaloeles
confirmatory factor analysis was performed using the original —l1gl1Z1eglz|8]2| 22
model extended by Jurgens et al. in 2017 of four factors which
sl;owed fit indices that were close to the recommended indices: 2s2222 8 s e
2%=222503, p<0.001, CFI=0.858, TLI=0.832, RMSEA = 0.074 “gz2gsgsss2¢s
y SRMR=0.070. Given these results, the modification indices
were reviewed again, which showed excessive covariance, between 2lzlwlzlslel=nlxlzle
the residues of items 15 and 16 of the same dimension (which I IR R b= R R R A
examined the need to rest during the day and nocturia), items 5
and 8 (which investigated swollen feet at the end of the day with
2288 k23 F%5
cough), items 17 and 15 (which examined difficulty breathing “1E1E121213|3Z2e|1g(g|g
with nocturia) and items 7 and 13 of the same dimension (who
examined difficulty catching one’s breath when dressing).By
. . . . lelglglelzlglslalrlelelsl
allowing the residuals of the items to correlate, satisfactory fit sizlz|e|zglg|s|g9]2lg|g9|
indices were obtained: y*=169.237, p <0.001, CFI = 0.920, TLI =
0.901, RMSEA =0.057 y SRMR =0.061.
. . . . R85 8(28 822 8xg|S
The 18 items of the questionnaire were represented by weights . “lElelzig|ele|gle|zlal g e|gle
ranging from 0.04 for item 6 (I felt tired) to 0.85 for item 10 (My §
shoes were tighter than usual).Only one item (item 6: I felt tired) of I
. . o RIRIRIZEIEIRIBRILISILIE8EIR
the early and subtle dimension saturated below 0.30 whose value ° “lely/d 0S5 4|48 =999/ qq
e} S O O 0O O 000 0 o0 o0 o o o <o
was 0.04, so it was eliminated by confirming in the analysis that £
it had less factor loadings. The result of the variance explained §
. = Rz 8388 e=3 8238
improved the result of the subscale (39.4%-46%) and of the & ~la/qld|d|lq|s|=|ala|d=|q a8 q q A
2 S O O O O 0 0 0 0o 0 o0 o o o o <o
questionnaire (54.5%-55.2%), as well as Cronbach’s alpha, which §
went from 0.70 to 0.76 early and subtle subscale. o
. . - = ISR R A A R R R S s R - R R
All the factor loadings of the 17 items were statistically g a8 222|252 2282|2222
< oo oo o|lo oo oo o o|lo|o
significant, with values between 0.37 for item 17 and 0.85 for "
item 10. The correlations between the four factors were also 4
— .. . : < Sl 282 v o ~22%ana
statistically significant, ranging from 0.37 for the chest discomfort F
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and edema factor to 0.605 for the early and subtle factor and the
dyspnea factor (9). Figure 1 shows the graphical representation
of the CFA.

Criterion validity related to the HFSPS

Using Spearman’s Rho, the criterion validity was examined
correlating the four HFSPS components with the KCCQ
dimensions. Were statistically significant all correlations, ranging
from —0.580 among the HFSPS total score and the total of the
symptom scores obtained from the KCCQ —0.171 among the
HFSPS chest discomfort dimension and the KCCQ symptom
stability scores (Table 4).

Reliability of the HFSPS

The reliability of the HFSPS factors was evaluated by
calculating the coefficient of determination, which resulted in:
0.73 for dyspnea, 0.73 for early and subtle factor, 0.45 for edema
and 0.44 for chest discomfort. Cronbach’s alpha was used to
evaluate the internal reliability of the HFSPS questionnaire,
which was acceptable for three of the scales: 0.72 for dyspnea,
0.76 for early and subtle, 0.71 for edema and a poor 0.52 for
chest discomfort. For the full scale, the model-based internal
consistency index was 0.850.

10.3389/fcvm.2023.1242057

Discussion

This study’s objective was to perform the cross-cultural
adaptation and validation of the HFSPS and to evaluate the
psychometric properties in a population of Spanish patients with
heart failure. The results showed a reliable and valid to measure
physical symptoms and signs of patients affected by heart failure.
This study is the first to validate the HFSPS in Spanish that we
are aware of. So far only one similar validation study has been
conducted in a European country, in Italy, evaluating the
psychometric properties of the HFSPS (20). Small adjustments
were made to the translation during the cross-cultural process, to
enhance the items and to ensure cultural equivalence.

Regarding participant characteristics, the mean age in our
study was 80.7 years, which differs from the sample used by
Jurgens et al. when they extended the scale in 2017 which was
62.6 years (9). The sample was the oldest compared to the
original construct (70 years) (17) and to the Italian validation
(71.48 years) (20), which may represent a difference for the study
in answering the early and subtle scale items because of the
difficulty in recognizing the subtle and non-specific symptoms of
heart failure, and consider a consequence of aging (4-6).

Initially the CFA not supported the original model of Jurgens
et al. (9) of four factors: “dyspnea”, “chest discomfort”, “early and
subtle” and “edema”, where unsatisfactory fit indices were shown.
The values obtained in the implicit correlations in the model were
adequate since they did not exceed the recommended value.

| 41 7
61 37
" 41 : 47 61 \
dyspnoea chest Early and el o
discomfort
subtle
|2 |7 ]9 ]12]13]17] |1 [3] |4 |5 [14[15 [16 |18 | |8 |10]11]
68 73 64 ,70 ,70 37 82 82 60 52 74 ;72 71 77 82 ,85 71
FIGURE 1
Graphic representation of the confirmatory factor analysis of the HFSPS.
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TABLE 4 Correlations between the KCCQ and the HFSPS.
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416%*

.468**

369**

A410%%
.605%*

407**

857%*

612%*
.844%*

668**

—.578%*
—.545%%
—.364**
—.416%*
—.449%*

917
—.580**
—.513**
—.283**
—.418**
—.518**

.836%*

764%*

—.514%*
—.507%*
—.258%*
—.331%*
—401**

431

547%*
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—.400%*
—.416%*
—.363**
—.283%*
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.960**
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594**
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—.462**
—A471%*
—.397*%*
—.350%%
—.264**

494

437

924**

902%*

,808**

—.560%*
—.510%*
—.269%*
—.365%*
—.525%*

952%*

461+

403**

.864**

.858**

763**
—.532%*
—.472%*
—.282%*
—.349%*
—_ .509**

872%*

966**

481

435%*

935%*

877

789%*

—.515%*
—.490**
—.230%*
_317%*
—.468**

436%*

481

565%*

273

212%*
4324

A478%*

427
—.424%*
—.312%*

—171*
—.397**
—.424%%

335%

512
501+*

5414+

.536*
.508**

488**

.836**

.785%*

—.439%*
—.366%*
—.199**
—.370%*
_'366**

1. Physical limitation KCCQ
2. Stability symptoms KCCQ
3. Symptom frequency KCCQ
4. Charge symptoms KCCQ
5. Total symptoms KCCQ

6. Quality of life KCCQ

7. Social limitation KCCQ

8. Self care KCCQ

9. Clinical summation KCCQ

10. General summation KCCQ

11. Score HFSPS

12. Dyspnoea HFSPS

13. Chest discomfort HFSPS
14. Early and Subtle HFSPS

15. Edema HFSPS

*The correlation is significant at the 0.05 level (bilateral).

**The correlation is significant at the 0.01 level (bilateral).
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The 18 items obtained high scores in general, with the exception
of item 6 “I felt tired” of the early and subtle dimension that saturated
with a very low value (0.04), so it was decided to eliminate it when it
was confirmed in the analysis that it had less factor loadings,
improving the explained variance. A possible explanation is that it
could be related to the age (80.7) of our respondents because
patients consider it to be attributed to aging (4-6).

Subsequently, a confirmatory factor analysis was carried out,
which showed fit indices close to the recommended indices. All
factor loadings of the 17 items were statistically significant as
well as the correlations between the four factors.

All four scales showed generally high factor loadings, but the
one for chest discomfort and edema were higher. The initial
setting of the Italian study (20) was also unsatisfactory. They
found satisfactory fits by allowing the residuals of some of the
elements to correlate with freedom, but this was not our case,
since it did not allow us to correlate items with similar content,
therefore it was decided to eliminate an item.

Once eliminated, the fit indices were reviewed as in the Italian
article, finding a satisfactory fit. The residuals of the items that were
freely correlated reflected theoretically similar content. For example,
items 15 and 16 of the same dimension “Early and Subtle” reflected
the need for daytime rest and nocturia the onset of fluid retention,
items 17 and 15 that reflected difficulty breathing, of the dimension
“ Dyspnea” and nocturia from the “Early and Subtle” dimension, the
most advanced fluid retention, as well as items 5 and 8 with swollen
feet at the end of the day from the “Edema” dimension and cough
from the “Early and Subtle” reflected the edema. Finally, with items
7 and 13 of the same dimension “Dyspnea” they reflected the
difficulty to catch one’s breath with the action of dressing. It is
appropriate to allow the residuals of the items to be correlated in a
CFA as pointed out Bagozi (35). Pointed out, provided that these
correlations are conceptually or methodologically possible and their
estimates do not affect the estimated values of the parameters that
make up the model. Regarding the model of Jurgens et al. (9), the fit
indices were not perfect, but they were very good in most of the
metrics analyzed, as revealed by the analyzes of our study.

The results of the analysis supported the criterion-related validity
of the HFSPS. All the scores of the HFSPS dimensions and the KCCQ
were correlated and were statistically significant but moderate as in
the Italian study (20). These results support those obtained by other
studies showing that quality of life as measured by the KCCQ
correlates with Heart Failure symptoms (36).

For reliability we replicated the same tests as the Italian study.
Factor score coefficients of determination were adequate for the
“dyspnea” and “early and subtle” scales. They were lower for
“edema” and “chest discomfort” with fewer items, a result that
differed from the Italian study.

On the other hand, Cronbach’s alpha obtained similar values
that were acceptable for all the scales but poor 0.52 for the “chest
discomfort” scale with only two items. According to the
literature Cronbach’s alpha can be lower when the scale is
composed of fewer items (37). As recommended by Jurgens
et al, the internal consistency index was used to calculate the
reliability of the entire multidimensional scale (37) and the
Italian study (20). The results were similar supporting the
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reliability of the HFSPS for the whole scale. All the scores of the
HFSPS dimensions and the KCCQ were correlated.

Currently, In Spain there is no scale that measures signs and
symptoms of heart failure, effective in the prediction of clinical
events related to HF. The HFSPS is a tool that can give support
medical staff to assess the complexity of heart failure symptoms
in order to identify patients at risk, allowing the elaborate of
individual plans directed at helping the patient to recognize
changes in signs and symptoms and to react appropriately. This
information can have repercussions on health, quality of life,
hospital admissions and, by extension, it is a measure that
provides economic benefits to the health system.

In the future, and in order to study new versions of the
questionnaire, it would be important to test the complete
questionnaire with samples with a mean age similar to that of
other studies to assess the loads of the deleted item. This would
allow the use of different models depending on the differential
functioning of the items.

Limitations

It is important to underline some of the limitations of the
study. Although sufficient to meet the objectives of the study, the
sample size is lower in number used in the original version as
well as in the Italian adaptation.

The age of the sample would be another limitation because
there are a series of symptoms that are inherent to age. It could
also be an advantage in examining differential item functioning.

Another limitation is the kind of sampling that was employed
in the study which could generate the appearance of a Berkson bias,
since it was tested in recently hospitalized patients; therefore, it
would be possible that they were the ones with the most
developed disease. However, and considering the trend of
admission and readmission of patients with heart failure, we
consider the probability of the appearance of bias to be remote.

Conclusion

Our research has shown revealed that the Spanish version
translation of the HFSPS is a valid and reliable instrument that that
would be feasible to use in clinical IC and research setting to evaluate
in the perception of symptoms in patients with in the dimensions of
dyspnea, chest discomfort, early and subtle discomfort and edema.

Data availability statement

The raw data supporting the conclusions of this article will be
made available by the authors, without undue reservation.

Frontiers in Cardiovascular Medicine

08

10.3389/fcvm.2023.1242057

Ethics statement

The studies involving humans were approved by Institutional
Review Board of the Research Committee of the Autonomous
Community of Aragén-CEICA (P15/0216)P15/0216. The studies
were conducted in accordance with the local legislation and
institutional requirements. All participants received a detailed
explanation of the objectives of the study before signing the
consent and starting the research instruments. Participation was
completely voluntary and privacy and anonymity were always
protected.

Author contributions

Conceptualization: RA-O Methodology: RA-O, AD, RJ-V.
Software: MC. Validation: MN. RA-0.
Investigation: AD. Resources, CT-G. Data curation: AD. Writing-

Formal analysis:
original draft preparation: VG-C, JV-B, NN-E. Writing-review,
and editing: CS-O. Visualization, CT-G, AC-R, IS-A. Supervision:
RJ-V, VG-C. Project administration: CS-O. Funding acquisition:
IS-A. All authors contributed to the article and approved the
submitted version.

Acknowledgments

The study authors want to give thanks to Corrine Y. Jurgens of
the “University of Stony Brook”, NY.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

The handling editor CL declared a shared parent affiliation
with the authors RA-O, CS-O at the time of review.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

frontiersin.org


https://doi.org/10.3389/fcvm.2023.1242057
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

Antonio-Oriola et al.

References

1. GBD 2017 Disease and Injury Incidence and Prevalence Collaborators. Global,
regional, and national incidence, prevalence, and years lived with disability for 354
diseases and injuries for 195 countries and territories, 1990-2017: a systematic
analysis for the global burden of disease study 2017. Lancet. (2018) 392
(10159):1789-858. (Erratum in: Lancet. (2019 Jun 22) 393(10190):e44). doi: 10.
1016/S0140-6736(18)32279-7

2. Savarese G, Becher PM, Lund LH, Seferovic P, Rosano GMC, Coats A. Global
burden of heart failure: a comprehensive and updated review of epidemiology.
Cardiovasc Res. (2023) 118(17):3272-87. doi: 10.1093/cvr/cvac013. Erratum in:
Cardiovasc Res. (2023) 119(6):1453. PMID: 35150240

3. Metz RJ, Mi X, Sharma PP, Qualls LG, DeVore AD, Johnson KW, et al. Relation
of dyspnea severity on admission for acute heart failure with outcomes and costs. Am
J Cardiol. (2015) 115(1):75-81. doi: 10.1016/j.amjcard.2014.09.048

4. Jurgens CY, Hoke L, Byrnes J, Riegel B. Why do elders delay responding to
heart failure symptoms? Nurs Res. (2009) 58(4):274-82. doi: 10.1097/NNR.
0b013e3181ac1581

5. Jurgens CY. Somatic awareness, uncertainty, and delay in care-seeking in acute
heart failure. Res Nurs Health. (2006) 29(2):74-86. doi: 10.1002/nur.20118

6. Friedman MM. Older adults’ symptoms and their duration before hospitalization
for heart failure. Heart Lung. (1997) 26(3):169-76. doi: 10.1016/s0147-9563(97)90053-4

7. Byrd RJ, Steinhubl SR, Sun J, Ebadollahi S, Stewart WF. Automatic identification of
heart failure diagnostic criteria, using text analysis of clinical notes from electronic health
records. Int ] Med Inform. (2014) 83(12):983-92. doi: 10.1016/j.ijmedinf.2012.12.005

8. Moser DK, Frazier SK, Worrall-Carter L, Biddle MJ, Chung ML, Lee KS, et al.
Symptom variability, not severity, predicts rehospitalization and mortality in
patients with heart failure. Eur J Cardiovasc Nurs. (2011) 10(2):124-9. doi: 10.1016/
j.ejcnurse.2010.05.006

9. Jurgens CY, Lee CS, Riegel B. Psychometric analysis of the heart failure somatic
perception scale as a measure of patient symptom perception. J Cardiovasc Nurs.
(2017) 32(2):140-7. doi: 10.1097/JCN.0000000000000320

10. Lee KS, Song EK, Lennie TA, Frazier SK, Chung ML, Heo S, et al. Symptom
clusters in men and women with heart failure and their impact on cardiac event-free
survival. ] Cardiovasc Nurs. (2010) 25(4):263-72. doi: 10.1097/JCN.0b013e3181cfbb88

11. Pocock SJ, Ariti CA, McMurray JJ, Maggioni A, Kober L, Squire IB, et al.
Predicting survival in heart failure: a risk score based on 39 372 patients from 30
studies. Eur Heart J. (2013) 34(19):1404-13. doi: 10.1093/eurheartj/ehs337

12. Lee CS, Gelow JM, Denfeld QE, Mudd JO, Burgess D, Green JK, et al. Physical
and psychological symptom profiling and event-free survival in adults with moderate
to advanced heart failure. ] Cardiovasc Nurs. (2014) 29(4):315-23. doi: 10.1097/JCN.
0b013e318285968a

13. Jurgens CY, Moser DK, Armola R, Carlson B, Sethares K, Riegel B, et al.
Symptom clusters of heart failure. Res Nurs Health. (2009) 32(5):551-60. doi: 10.
1002/nur.20343

14. Heo S, Moser DK, Pressler SJ, Dunbar SB, Mudd-Martin G, Lennie TA.
Psychometric properties of the symptom Status questionnaire-heart failure.
J Cardiovasc Nurs. (2015) 30(2):136-44. doi: 10.1097/JCN.0000000000000102

15. Authors/Task Force Members, McDonagh TA, Metra M, Adamo M, Gardner
RS, Baumbach A, et al. 2021 ESC guidelines for the diagnosis and treatment of
acute and chronic heart failure: developed by the task force for the diagnosis and
treatment of acute and chronic heart failure of the European society of cardiology
(ESC). with the special contribution of the heart failure association (HFA) of the
ESC. Eur ] Heart Fail. (2022) 24(1):4-131. doi: 10.1002/ejhf.2333

16. Lee KS, Moser DK. Heart failure symptom measures: critical review. Eur
J Cardiovasc Nurs. (2013) 12(5):418-28. doi: 10.1177/1474515112473235

17. Lenz ER, Suppe F, Gift AG, Pugh LC, Milligan RA. Collaborative development of
middle-range nursing theories: toward a theory of unpleasant symptoms. ANS Adv
Nurs Sci. (1995) 17(3):1-13. doi: 10.1097/00012272-199503000-00003

18. Lenz ER, Pugh LC, Milligan RA, Gift A, Suppe F. The middle-range theory of
unpleasant symptoms: an update. ANS Adv Nurs Sci. (1997) 19(3):14-27. doi: 10.
1097/00012272-199703000-00003

Frontiers in Cardiovascular Medicine

09

10.3389/fcvm.2023.1242057

19. Jurgens CY, Fain JA, Riegel B. Psychometric testing of the heart failure somatic
awareness scale. J Cardiovasc Nurs. (2006) 21(2):95-102. doi: 10.1097/00005082-
200603000-00004

20. Pucciarelli G, Greco A, Paturzo M, Jurgens CY, Durante A, Alvaro R, et al.
Psychometric evaluation of the heart failure somatic perception scale in a European
heart failure population. Eur J Cardiovasc Nurs. (2019) 18(6):484-91. doi: 10.1177/
1474515119846240

21. Denfeld QE, Mudd JO, Hasan W, Gelow JM, Hiatt SO, Winters-Stone K, et al.
Exploring the relationship between B-adrenergic receptor kinase-1 and physical
symptoms in heart failure. Heart Lung. (2018) 47(4):281-4. doi: 10.1016/j.hrtlng.
2018.05.003

22. Caggianelli G, Iovino P, Rebora P, Occhino G, Zeffiro V, Locatelli G, et al. A
motivational interviewing intervention improves physical symptoms in patients with
heart failure: a secondary outcome analysis of the motivate-HF randomized
controlled trial. J Pain Symptom Manage. (2022) 63(2):221-9.el. doi: 10.1016/j.
jpainsymman.2021.09.006

23. Sethares KA, Viveiros JD, Ayotte B. Uncertainty levels differ by physical heart
failure symptom cluster. Appl Nurs Res. (2021) 60:151435. doi: 10.1016/j.apnr.2021.
151435

24. Judrez-Vela R, Sarabia-Cobo CM, Antdn-Solanas I, Vellone E, Durante A, Gea-
Caballero V, et al. Investigating self-care in a sample of patients with decompensated
heart failure: a cross-sectional study. Rev Clin Esp (Barc). (2019) 219(7):351-9.
(English, Spanish). doi: 10.1016/j.rce.2018.12.008

25. Callahan CM, Unverzagt FW, Hui SL, Perkins AJ, Hendrie HC. Six-item
screener to identify cognitive impairment among potential subjects for clinical
research. Med Care. (2002) 40(9):771-81. doi: 10.1097/00005650-200209000-
00007

26. Beaton DE, Bombardier C, Guillemin F, Ferraz MB. Guidelines for the process of
cross-cultural adaptation of self-report measures. Spine (Phila Pa 1976). (2000) 25
(24):3186-91. doi: 10.1097/00007632-200012150-00014

27. Green CP, Porter CB, Bresnahan DR, Spertus JA. Development and evaluation
of the Kansas city cardiomyopathy questionnaire: a new health status measure for
heart failure. ] Am Coll Cardiol. (2000) 35(5):1245-55. doi: 10.1016/s0735-1097
(00)00531-3

28. Comin-Colet J, Garin O, Lup6n J, Manito N, Crespo-Leiro MG, Gémez-Bueno
M, et al. Validation of the Spanish version of the Kansas city cardiomyopathy
questionnaire. Rev Esp Cardiol. (2011) 64(1):51-8. (English, Spanish). doi: 10.1016/j.
recesp.2010.10.003

29. Hwang SL, Liao WC, Huang TY. Predictors of quality of life in patients with
heart failure. Jpn J Nurs Sci. (2014) 11(4):290-8. doi: 10.1111/jjns.12034

30. Bulmer MG. Principles of statistics. New York: Dover Publications (2012).

31. Hair JF, Black WC, Babin BJ, Anderson RE, Tatham RL. Multivariate data
analysis. Hoboken, NJ, USA: Pearson University Press (2006).

32. Hu L, Bentler PM. Cutoff criteria for fit indexes in covariance structure analysis:
conventional criteria versus new alternatives. Struct Equation Modell. (1996) 6: 1-55.
doi: 10.1080/10705519909540118

33. Lewis-Beck MS, Bryman A, Futing Liao T. Criterion related validity. The SAGE
encyclopedia of social science research methods. Thousand Oaks, California: SAGE
Publications (2004).

34. Cronbach LJ. Coefficient alpha and the internal structure of tests. Psychometrika.
(1951) 16:297-334. doi: 10.1007/BF02310555

35. Bagozzi RP. Issues in the application of covariance structure analysis: a further
comment. ] Consumer Res. (1983) 9:449-50. doi: 10.1086/208939

36. Lee S, Riegel B. State of the science in heart failure symptom perception research:
an integrative review. ] Cardiovasc Nurs. (2018) 33(3):204-10. doi: 10.1097/JCN.
0000000000000445

37. Barbaranelli C, Lee CS, Vellone E, Riegel B. The problem with Cronbach’s alpha:
comment on Sijtsma and van der Ark (2015). Nurs Res. (2015) 64(2):140-5. doi: 10.
1097/NNR.0000000000000079

frontiersin.org


https://doi.org/10.1016/S0140-6736(18)32279-7
https://doi.org/10.1016/S0140-6736(18)32279-7
https://doi.org/10.1093/cvr/cvac013
https://pubmed.ncbi.nlm.nih.gov/PMID: 35150240
https://doi.org/10.1016/j.amjcard.2014.09.048
https://doi.org/10.1097/NNR.0b013e3181ac1581
https://doi.org/10.1097/NNR.0b013e3181ac1581
https://doi.org/10.1002/nur.20118
https://doi.org/10.1016/s0147-9563(97)90053-4
https://doi.org/10.1016/j.ijmedinf.2012.12.005
https://doi.org/10.1016/j.ejcnurse.2010.05.006
https://doi.org/10.1016/j.ejcnurse.2010.05.006
https://doi.org/10.1097/JCN.0000000000000320
https://doi.org/10.1097/JCN.0b013e3181cfbb88
https://doi.org/10.1093/eurheartj/ehs337
https://doi.org/10.1097/JCN.0b013e318285968a
https://doi.org/10.1097/JCN.0b013e318285968a
https://doi.org/10.1002/nur.20343
https://doi.org/10.1002/nur.20343
https://doi.org/10.1097/JCN.0000000000000102
https://doi.org/10.1002/ejhf.2333
https://doi.org/10.1177/1474515112473235
https://doi.org/10.1097/00012272-199503000-00003
https://doi.org/10.1097/00012272-199703000-00003
https://doi.org/10.1097/00012272-199703000-00003
https://doi.org/10.1097/00005082-200603000-00004
https://doi.org/10.1097/00005082-200603000-00004
https://doi.org/10.1177/1474515119846240
https://doi.org/10.1177/1474515119846240
https://doi.org/10.1016/j.hrtlng.2018.05.003
https://doi.org/10.1016/j.hrtlng.2018.05.003
https://doi.org/10.1016/j.jpainsymman.2021.09.006
https://doi.org/10.1016/j.jpainsymman.2021.09.006
https://doi.org/10.1016/j.apnr.2021.151435
https://doi.org/10.1016/j.apnr.2021.151435
https://doi.org/10.1016/j.rce.2018.12.008
https://doi.org/10.1097/00005650-200209000-00007
https://doi.org/10.1097/00005650-200209000-00007
https://doi.org/10.1097/00007632-200012150-00014
https://doi.org/10.1016/s0735-1097(00)00531-3
https://doi.org/10.1016/s0735-1097(00)00531-3
https://doi.org/10.1016/j.recesp.2010.10.003
https://doi.org/10.1016/j.recesp.2010.10.003
https://doi.org/10.1111/jjns.12034
https://doi.org/10.1080/10705519909540118
https://doi.org/10.1007/BF02310555
https://doi.org/10.1086/208939
https://doi.org/10.1097/JCN.0000000000000445
https://doi.org/10.1097/JCN.0000000000000445
https://doi.org/10.1097/NNR.0000000000000079
https://doi.org/10.1097/NNR.0000000000000079
https://doi.org/10.3389/fcvm.2023.1242057
https://www.frontiersin.org/journals/cardiovascular-medicine
https://www.frontiersin.org/

	Spanish version of the Heart Failure Somatic Perception Scale (HFSPS v.3) – psychometric properties
	Introduction
	Methods
	Design
	Study sample and setting
	Adaptation, translation and modeling
	Measures
	Data collection procedure
	Data analysis


	Ethical considerations
	Results
	Descriptive analysis of the HFSPS items
	Confirmatory analysis of HFSPS

	Criterion validity related to the HFSPS
	Reliability of the HFSPS

	Discussion
	Limitations
	Conclusion
	Data availability statement
	Ethics statement
	Author contributions
	Acknowledgments
	Conflict of interest
	Publisher's note
	References


