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ABSTRACT (242 words)
Purpose: To perform a cross-cultural adaptation and assess the psychometric properties of the Brazilian
version of the HCQ-caregiver in a sample of FCs of PC cancer patients. (spell out abbreviations first time used)
Methods: The HCQ-caregiver was applied by a trained interviewer to a sample of FCs of PC patients with
advanced cancer. The mean score, ceiling and floor effects and skewness of each HCQ-caregiver item were
measured. The instrument’s internal consistency was assessed by means of Cronbach’s alpha, and the testretest reliability was assessed using the intraclass correlation coefficient (ICC). The convergent validity was
assessed through the correlation between HCQ-caregiver and quality of life scores. Scores on the HCQcaregiver were compared (discriminant validity) as a function of treatment setting and FC’s self-perception of
emotional health.
Results: The HCQ-caregiver was completed by 150 FCs of PC cancer patients; 50 participants were subjected
to a retest two to seven days after the initial test. A ceiling effect was found in 19 items, four of which
exhibited maximum response rates above 90% and inadequate results regarding skewness. Cronbach’s alpha
was 0.858, and the ICC was 0.961. The scores on the HCQ-caregiver exhibited moderate to strong correlations
with the scores of quality of life. The FCs’ perceptions of comfort did not differ as a function of the treatment
setting but were greater when the FCs had a better self-perception of their emotional health.
Conclusions: The present study demonstrates the validity and reliability of the Brazilian version of the HCQcaregiver.
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INTRODUCTION (2,961 words)
The personal experience of chronic disease cannot be isolated from family life history, is inserted into
its particular cultural and spiritual/religious contexts and is impregnated with values related to the perception of
the process of becoming sick [1]. The values expressed by individuals who assume responsibility for the care
of their loved ones include hope, dignity, union, strengthening of family ties and strong interpersonal
engagement [2]. The care of individuals with severe chronic diseases can impose a heavy physical and
emotional load on family caregivers (FCs) because they must combine their own family duties with those of
caregiving, quite often resulting in withdrawal from their professional, family and social lives [3,4].
Changes that occur in the course of treatment and the progression of disease itself often cause
significant discomfort to the FC. Therefore, accurate identification of the degree to which caregiving interferes
with the comfort of FCs is highly relevant. In fact, health-related comfort has been considered inherent to
nursing practice since Florence Nightingale’s time. The number of studies addressing the comfort construct
began increasing in the 1990s, resulting in notions, dimensions and the elaboration of a theory to account for
that phenomenon [5-8].
Kolcaba (1994) defined comfort as the satisfaction of basic human needs, and existing in three forms,
relief, ease and transcendence. She defined two dimensions of comfort. One concerns its forms, i.e., relief –
when the specific needs of comfort of a patient are met; ease – when the patient is in a state of calm or
contentment (no prior need required); and transcendence – the state of comfort in which patients are able to
overcome their problems or pain. The other dimension concerns the contexts in which patient comfort can
occur: physical – pertaining to bodily sensations; psychospiritual – pertaining to the internal awareness of self,
including esteem, identity, sexuality and meaning in one’s life; sociocultural – pertaining to interpersonal,
family and societal relationships, as well as family traditions, rituals and religious practices; and environmental
– pertaining to the external background of human experience (temperature, light, sound, odor, color, furniture,
etc.).
In the search for a valid standardized instrument fit for application to informal caregivers of
individuals with breast or genital cancer in the terminal stage of disease, in Brazil, Rezende et al. [9,10]
performed a translation of the Holistic Comfort Questionnaire to Portuguese, which they called the General
Comfort Questionnaire – caregiver.
Given the limited number of instruments validated for use in Brazil available to assess informal
caregivers, the aims of the present study were to perform a cross-cultural adaptation and assess the
psychometric properties of the Brazilian Portuguese version of the Holistic Comfort Questionnaire-caregiver
(HCQ-caregiver).

METHODS
Study design and selection of participants
The present cross-sectional study employed methods for adaptation and validation of an assessment
instrument; the corresponding data were collected from August to November 2013. The study used a
convenience sample recruited at the palliative care (PC) outpatient clinic and inpatient PC ward of the Cancer
Hospital of Barretos (Barretos, São Paulo, Brazil). The sample comprised FCs of patients with advanced breast
or genital cancer, from both genders, able to communicate in the Brazilian Portuguese language and older than
18 years old. Individuals with a personal history of cancer in the past 10 years and those with neuropsychiatric
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disorders that were liable to interfere with their ability to understand and respond to questionnaires according
to the researcher’s judgment were excluded. FCs were defined as individuals with significant participation in
the patients’ treatment and care (most days of the week), with the following degrees of kinship: child, spouse,
mother, father, sibling, boy/girlfriend, grandparent, uncle/aunt or first cousin.

Ethical issues
The study complied with the ethical standards of the Declaration of Helsinki and Brazilian National
Health Council (Conselho Nacional de Saúde – CNS) Resolution no. 196/1996 and was approved by the ethics
committee of the Cancer Hospital of Barretos (Hospital de Câncer de Barretos – HCB/544/2011). All of the
participants signed an informed consent form.

Data collection
All of the participants were interviewed by the same interviewer (BSRP) in a private room away from
their ill relative. The participants were given the option to self-respond to the questionnaires or have them
given by the interviewer.
To assess the test-retest reliability, 50 participants were subjected to a second interview two to seven
days later.

Assessment instruments
Holistic Comfort Questionnaire-caregiver (HCQ-caregiver)
The HCQ-caregiver was formulated by Novak et al. [11] in 2001 and based on Kolcaba’s holistic
comfort theory [5,6]. This questionnaire comprises 49 items that assess holistic comfort in a unidimensional
manner. The answer options vary from 1 (strongly disagree) to 6 (strongly agree), and the final score is
calculated by adding the scores for each item; thus, the range can vary from 49 to 294. From the 49 items, 26
of them must be reversed for calculation of the HCQ-caregiver score, because they are not instances of
comfort. Inclusion of negative items is done to reduce response bias.
World Health Organization – Quality of Life (WHOQOL-bref)
The WHOQOL-bref is a short version of the original WHOQOL-100. It is valid and reliable in Brazil
[12,13]. The WHOQOL-bref comprises 26 items covering physical, psychological, social-relationship and
environmental domains and two other items that measure overall Health-Related Quality of Life (HRQOL) and
health. Each item is answered from 1 to 5, and the score in each of the four subscales can range from 4 to 20. A
higher score indicates a higher HRQOL. The internal consistency of this instrument in our study was α =
0.801.

WHOQOL-SRPB (Spirituality, Religiousness and Personal Beliefs)
This instrument consists of eight domains and 32 items assessing spirituality and personal beliefs.
Individual items are rated on a Likert scale of five points, where one indicates negative perceptions and five
indicates positive perceptions; thus, higher scores represent better spiritual QOL [14]. The WHOQOL-SRPB
has been previously validated in Brazil [15]. The internal consistency of this instrument in our study was α =
0.969.
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Validation Procedures
Two phases were included in the validation procedure:
Phase I – Cultural adaptation
The HCQ-caregiver version translated to the Brazilian Portuguese language by Rezende et al. [9,10]
was not subjected to cross-cultural adaptation. As we identified some cultural inconsistencies in that version,
we decided to perform a formal cross-cultural adaptation of the instrument in collaboration with the author of
the original version. For that purpose, the translated version was assessed by an expert panel that included a
nurse, a dentist and a clinical oncologist, all of whom are widely experienced in the adaptation and validation
of health-related assessment instruments. A standard form was used for assessment of semantic/idiomatic,
cultural and conceptual equivalence. The experts assessed each item in the instrument independently and were
requested to rate them as (-1) non-equivalent, (0) could not be assessed/I do not know or (+1) equivalent and to
suggest changes for items rated (0) or (-1). Finally, the expert panel met to discuss the results and reach a
consensus. The final adapted version was discussed with and approved by the author of the original
questionnaire.

Phase II - Psychometric properties
Missing responses were calculated as the percentage of missing responses per questionnaire. An item
non-response rate of up to 4% was considered acceptable [16]. In the calculation of the HCQ-caregiver score,
the missing items were replaced with the mean value of the items that were answered. Floor and ceiling effects
were calculated as the percentage of participants who achieved the minimum and maximum possible scores for
each item, respectively. Skewness was to the extent to which the values of the distribution were clustered
towards one or the other end of the distribution. Ceiling or floor effects over 70% or an absolute value of
skewness exceeding 4.0 were considered inadequate [17].

Internal consistency
Internal consistency was assessed using Cronbach’s alpha coefficient, which should be ≥0.70 to be
considered adequate [18].

Test-retest reliability
The test-retest reliability was assessed by means of the intraclass correlation coefficient (ICC). Values
over 0.70 were considered adequate [18]. Considering holistic comfort as a dynamic construct, and also taking
into consideration the fact that a significant fraction of the patients had reached the terminal stage of disease
and exhibited fast worsening of symptoms and loss of functionality, we decided to perform the retests two to
seven days after the initial tests.

Hypothesis testing
Some hypotheses were formulated a priori:
(1) Convergent validity – As there was no instrument validated for the Brazilian Portuguese language to assess
comfort, we decided to compare HCQ-caregiver scores with scores from the WHOQOL-bref and WHOQOLSRPB. We expected that the HCQ-caregiver global score would exhibit positive correlation (r > 0.4) with the
total WHOQOL-bref score, as well as with its physical, psychological, environmental and social domains and
also with the WHOQOL-SRPB global score [16].
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(2) Known-group validity – This analysis was performed to establish whether the instrument was able to
discriminate among clinically different subgroups of FCs. Our initial hypothesis was that FCs of outpatients
would exhibit higher levels of holistic comfort compared to FCs of inpatients, whom one would expect to
exhibit poorer clinical conditions. In addition, we believed that the FCs’ self-perceptions of emotional health
may have correlated with their perception of comfort. For that reason, the following question was posed to
FCs: “How do you assess your emotional health?” The FCs were divided into three groups based on their selfperception of emotional health: (1) very bad or bad, (2) fair and (3) good or excellent. The results were
compared using the non-parametric Mann-Whitney and Kruskal-Wallis tests.
The statistical analysis was performed using SPSS software (version 20.0). P-values lower than 0.05
were considered statistically significant.

RESULTS
Phase I – Cultural adaptation
A total of 22 of the 49 items in the initial Brazilian Portuguese version of the HCQ-caregiver
exhibited problems of adaptation and required changes (Table 1).
Phase II – Psychometric properties I think this whole paragraph could be incorporated into Table 2,
“Caregiver Characteristics”
A total of 156 FCs were invited to participate in the study; three refused, and another three were
excluded (personal history of cancer = 2, ongoing treatment for lung cancer = 1). The final sample comprised
150 FCs, out of whom 117 (78%) were female, 125 (83.3%) had children, 113 (75.3%) were married, 114
(76%) were the patient’s spouse or child and 141 (94%) had some formal religious affiliation. The mean
(standard deviation [SD]) age of the sample was 60 (13.3) years old. Fifty-one (34%) participants cared for
outpatients and 99 (66%) for inpatients. The distribution of the patients’ Eastern Cooperative Oncology Group
– Performance Status (ECOG-PS) was as follows: grade 0 (n = 1, 0.7%), 1 (n = 20, 13.3%), 2 (n = 31, 20.7%),
3 (n = 58, 38.7%) and 4 (40, 26.7%). Table 2 describes the characteristics of the FCs included in the study.

HCQ-caregiver scores
The participants took an average (SD) of 7.33 (1.64) minutes to complete the 49 items of the HCQcaregiver. A total of 116 (77%) questionnaires were given by the interviewer, and 34 (23%) were self-applied.
The mean (SD) score on the HCQ-caregiver was 214.7 (25.6) and varied from 130 to 261. Following reversion
(greater values indicate greater holistic comfort), the mean score in some items was very high (item 4, mean =
5.88; item 7, mean = 5.75; item 23, mean = 5.88; item 47, mean = 5.93; item 49, mean = 5.8), while in others,
it was very low (item 34, mean = 1.42; item 45, mean = 1.55; item 48, mean = 1.93) (Table 3). The values of
the correlation coefficient corresponding to items 4, 6, 8, 23, 24, 31, 34, 36, 46 and 47 relative to the total
HCQ-caregiver score were low (< 0.2). Nineteen items (19 out of 49, 38.7%) exhibited floor or ceiling effects,
of which items 7, 23, 47 and 49 exhibited very high values (more than 90%) of maximum responses. Four
items (7, 23, 47 and 49) exhibited inadequate results based on skewness (Table 3).
Only 12 items had missing responses occurred in the full sample of 150 questionnaires (7,350 items),
thus representing a mean of 0.08% missing responses per questionnaire. All missing responses were due to
difficulty in understanding the question.
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Reliability (internal consistency)
Cronbach’s alpha was 0.858 (95% confidence interval – CI: 0.824-0.889).

Test-retest reliability
The retest was performed 4.62 (2.3) days after the initial test on average (SD). The ICC was 0.961
(95%CI: 0.932-0.978).

Hypothesis testing
Convergent validity This information might be easier to comprehend in a table
The correlation of the total HCQ-caregiver score with the WHOQOL-bref domain and the WHOQOLSRPB global spirituality domain was assessed, and values for the correlation coefficient were as follows:
overall quality of life (r = 0.688, p < 0.01), physical domain (r = 0.415, p < 0.01), psychological domain (r =
0.570, p < 0.01), social domain (r = 0.561, p < 0.01), environmental domain (r = 0.619, p < 0.01) and global
spirituality (r = 0.639, p < 0.01).

Known-group validity
The median value (25th-75th percentiles) of the HCQ-caregiver scores corresponding to the FCs of
outpatients (median = 222; p25th-p75th = 201-233) did not exhibit significant differences compared to the FCs
of inpatients (median = 217; p25th-p75th = 194-234; p = 0.596). There was a significant difference (p < 0.001)
in the median (p25th–p75th) HCQ-caregiver score among the groups of FCs established based on their selfperception of emotional health: very bad or bad (median = 202.5; p25th-p75th = 181.1-225.5); fair (median =
222; p25th-p75th = 206-235); and good or excellent (median = 231; p25th-p75th = 214-244.5).

DISCUSSION
In the present study, after having performed the cross-cultural adaptation of the HCQ-caregiver to the
Brazilian Portuguese language, we investigated its psychometric properties in a sample of FCs of palliative
care cancer patients. As a whole, the instrument can be considered valid and reliable; nonetheless, some
adjustments are needed to reduce the ceiling effect.
The HCQ-caregiver proved to be easy to understand, which was confirmed by the low item nonresponse rate found. In addition, although this instrument is long (49 items), it only took an average of seven
minutes to complete. This fact is even more significant when we take the educational level of the sample into
consideration because 56% of respondents had attended up to the last grade of elementary school, and 39% had
only four years of formal schooling.
The mean HCQ-caregiver score was 87% of the maximum possible (294 points). Although the results
were slightly lower than those originally reported by Novak et al. [11], they indicate high levels of holistic
comfort in the investigated population. The rate of ceiling or floor effects was 38%. In four items, the rate of
maximum responses was 90% and the skewness value was inadequate. When an assessment instrument is used
to detect clinical changes over time, high scores at baseline and the presence of a significant ceiling effect
interferes with its sensitivity to detect targeted changes, which may result in an increase in type II errors in
clinical trials [19].
The instrument’s internal consistency proved to be adequate, as Cronbach’s alpha was 0.858. In the
study where the HCQ-caregiver was first developed[11], Cronbach’s alpha varied from 0.89 to 0.97.
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Unidimensional instruments that comprise a large number of items tend to exhibit higher levels of internal
consistency compared to those with smaller numbers [20]. As the number of HCQ-caregiver items is large,
removal of some of them causes very little change in the overall Cronbach’s alpha value. That fact
notwithstanding, some items patently exhibited poor correlation with the HCQ-caregiver total score, which
suggests that they could be excluded with a consequent increase in the instrument’s internal consistency.
Further studies conducted with Brazilian populations may give support to the use of a simplified version of the
HCQ-caregiver that includes only the items with best mutual correlation.
The retest was performed with 50 FC, and the results were considered adequate. In the palliative care
setting, the clinical conditions of patients change quite quickly, and thus, retests pose a challenge. In the
present study, retests were performed two to seven days after the initial tests, which may be considered
adequate based on the abovementioned circumstances [21].
Given the lack of other valid instruments to measure FC discomfort, we chose to compare the HCQcaregiver scores with scores from a HRQOL generic questionnaire, the WHOQOL-bref, together with a
module specific for spirituality (WHOQOL-SRPB). Although these instruments measure different constructs,
the relationship between the perception of holistic comfort and HRQOL is demonstrated by the moderate-tostrong levels of correlation found, as anticipated.
Our initial hypothesis was that the HCQ-caregiver scores of FCs of inpatients (assumed to exhibit
poorer clinical conditions) would be lower compared to scores of FCs of outpatients. However, in spite of the
different physical environments and clinical conditions, we did not find significant differences in the scores
exhibited by those two groups of FCs. The high rate of ceiling effects found could account for the instrument’s
low sensitivity to detect clinical differences (known-group validity) [18]. These facts notwithstanding, we were
able to confirm that the FCs’ self-perception of emotional health directly correlated to their perception of
holistic comfort, as was anticipated.
The present study exhibits some limitations. One derives from the lack of any instrument serving as a
gold standard for the assessment of comfort in our sample, which would have allowed comparison of the HCQcaregiver scores. For that purpose, we chose HRQOL instead because of its relationship with the perception of
holistic comfort. More particularly, WHOQOL-bref and WHOQOL-SRPB were selected because they were
already validated for the Brazilian population, and their psychometric properties are adequate [12,13,15]. A
second limitation is the lack of data on the instrument’s responsiveness. As the instrument’s sensitivity to
detect different groups was dubious, and instruments with high ceiling effects can exhibit poorer
responsiveness, further studies are needed to determine the responsiveness of the HCQ-caregiver.
To conclude, the HCQ-caregiver was easy to understand and was completed quite quickly. It exhibited
adequate internal consistency and test-retest reliability. Nevertheless, the high rate of ceiling effects found and
the instrument’s doubtful ability to detect different groups suggest that adjustments are needed, e.g., increasing
the response scale from six to 10 points. Further studies are needed to determine the instrument’s
responsiveness and the known-group validity.
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