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ABSTRACT

Aim: To analyse the psychometric properties and the utility of instruments used to measure
patient comfort, physical, social, psychospiritual and/or environmental, during
hospitalization. Background: There are no systematic reviews nor psychometric reviews of
instruments used to measure comfort, which is considered an indicator of quality in health
care associated with quicker discharges, increased patient satisfaction and better cost-benefit
ratios for the institution. Design: Psychometric review. Data sources: MEDLINE, CINAHL,
PsycINFO, Web of Knowledge, ProQuest Thesis&Dissertations, Google. Review methods:
We limited our search to studies published between 1990 and 2015. The psychometric
analysis was performed using the COnsensus-based Standards for the selection of health
status Measurement INstruments (COSMIN), along with the Quality Criteria for
Measurement Properties. The utility of the instruments was assessed according to their cost-
efficiency, acceptability and educational impact. Protocol registration in PROSPERO,
CRD42016036290. Results: Instruments reviewed showed moderate methodological quality,
and their utility was poorly reported. Thus, we cannot recommend any questionnaire without
reservations, but the Comfort Scale, the General Comfort Questionnaire and their adaptations
in adults and elderly patients, the Psychosocial Comfort Scale and the Incomfort des Patients
de Reanimation are the most recommendable instruments to measure comfort. Conclusions:
The methodology of the studies should be more rigorous and authors should adequately
report the utility of instruments. This review provides a strategy to select the most suitable
instrument to assess patient comfort according to their psychometric properties and utility,
which is crucial for nurses, clinicians, researchers and institutions. Keywords: Psychometric
Review, Validity of instruments, Patient comfort, Assessment tools, Utility of instruments,

Nursing.
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SUMMARY STATEMENT
Why is this review needed?

e There are no psychometric reviews of the health instruments used to assess patient
comfort during hospitalization, being the comfort an indicator of quality in health
care.

e Assessing the psychometric properties and the utility of the instruments measuring
patient comfort is essential to improve the quality of care.

What are the key findings?

e Most instruments measuring patient comfort were valid and reliable, but no
instrument can be completely recommended according to their utility, i.e., cost-
efficiency, acceptability and educational impact.

e Methodologies used in studies on the measurement properties of instruments
assessing patient comfort should be more accurate and authors should adequately

report their utility.

How should the findings be used to influence policy/practice/research/education?

e Findings categorize the comfort instruments according to their measurement
properties, allowing carers to select the most suitable comfort questionnaire in current
clinical scenarios, which is essential for researchers and clinicians.

e Findings also provide a strategy to develop the most suitable comfort measurement
instrument in accordance with their psychometric properties, utility and purpose,
which is crucial for researchers and patients.

e Selecting the most appropriate instrument to assess comfort may improve the health

care provided and patient satisfaction as well as reducing the institution costs.
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INSTRUMENTS TO ASSESS PATIENT COMFORT DURING HOSPITALIZATION: A

PSYCHOMETRIC REVIEW
INTRODUCTION

Measuring patient experience is essential to improving the quality of care provided in
different health settings (WHO 2000, 2004, 2013). To date, different health care instruments
have been developed to assess patient experience during hospitalization (Bruyneel et al.,
2017; Manary, Boulding, Staelin, & Glickman, 2013; Pettersen, Veenstra, Guldvog, &
Kolstad, 2004). In this sense, different systematic reviews have been developed to assess the
measurement properties of these instruments, which are normally used to assess patient
experiences related to pain reduction, care, hospital environment, or communication with
professionals, to name a few (Beattie, Lauder, Atherton, & Murphy, 2015; Ellis-Smith et al.,
2016). Nevertheless, there are no systematic reviews of the health instruments used to assess
patient comfort during hospitalization, with comfort considered a direct indicator of quality
of health care (NQMC 2002; Kolcaba 2013). Given that improving the physical, social,
psychospiritual and/or environmental patient comfort is associated with quicker discharges,
fewer readmissions, increased patient satisfaction and stronger cost-benefit ratios for the
institution (Kolcaba, 2013; 2001), it is essential for nurses, clinicians, researchers and
institutions to know how the different instruments assessing comfort perform. With this
purpose, a psychometric review to assess the validity (e.g. construct validity or content
validity) and the reliability (e.g. inter-rater reliability) of instruments assessing patient
comfort was conducted. In addition, since the instruments need to have high utility if they are
to be used in the real-world practice, the cost-efficiency (e.g. cost of obtaining a sample),
acceptability (e.g. suitability from the patient perspective), and educational impact (e.g. utility
of the collected data) of each instrument measuring comfort were also assessed, according to

the utility matrix proposed by Beattie et al. (2015).
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Background

Patient comfort is considered an individualized and holistic experience, a source of patient
satisfaction and well-being. The concept of comfort is historically associated with nursing.
Different theories and definitions of comfort have been developed, but most have been
restricted to physical connotations, such as pain control. However, the Theory of Comfort, by
Kolcaba (1992), associated the concept of comfort with strengthening, encouragement, aid
and support, and provided a theoretical significance for comfort in nursing. According to this
theory, comfort is defined as the immediate experience of being strengthened by the need for
relief (the experience of a patient whose specific comfort need is addressed), ease (the state of
calmness or contentment), and transcendence (the state in which the patient rises above pain
or problems), met in physical, psychospiritual, sociocultural, and environmental contexts;
much more so than the absence of pain or other physical discomforts. When the three kinds
of comfort are combined with the four contexts of experience, a twelve-cell grid is created,
which is useful for assessing the comfort needs of patients and families (e.g. privacy, pain
control, information about clinical procedures, anxiety, or noisy environment), for planning
interventions to address those needs, evaluating the effectiveness of those interventions to
enhance the comfort, and for measuring the desired outcome in research and practice
(Kolcaba, 2013). In this context, the General Comfort Questionnaire (GCQ) is probably the
first instrument specifically developed to assess patient comfort as a holistic experience,
registered as a multidisciplinary outcome indicator of quality in health care in the National
Quality Measures Clearinghouse (Kolcaba 1992, 2013; NQMC 2002). Since then, a large
range of instruments to assess patient comfort have been developed, adapted or validated,
either within the Theory of Comfort or other theoretical frameworks.

To our knowledge, there are no psychometric reviews assessing the performance of comfort

instruments to date. For this reason, this study aims to examine the psychometric properties



INSTRUMENTS TO ASSESS COMFORT 6

and utility of each questionnaire used to measure patient comfort in order to select the most
valid, reliable and useful instrument for nurses, clinicians and researchers to use in present-

day health care.
THE REVIEW
Aims

1. ldentify health instruments measuring patient comfort as a holistic experience during
hospitalization.

2. Systematically review the measurement properties and interpretability of each comfort
instrument to measure patient comfort.

3. Examine the utility of each comfort instrument according to their cost efficiency,
acceptability and educational impact in different health care settings.

4. Classify the different comfort instruments according to their measurement properties,

and utility.
Design

According to the protocol of this review (Lorente, Vives & Losilla, 2017), we conducted a
psychometric review, applying the COnsensus-based Standards for the selection of health
status Measurement INstruments (COSMIN) to assess the methodological quality of studies
on measurement properties (Mokkink et al., 2012; Terwee et al., 2012) and the Quality
Criteria for Measurement Properties to assess the quality of instruments (Terwee et al. 2007).

This review was registered in PROSPERO, CRD42016036290.

Search methods

We aimed to identify published instruments to assess patient comfort during hospitalization.

We defined different combinations of keywords (using Mesh and other thesauruses, where
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available), in relation to the concept (e.g., comfort, theory), setting (hospitalization or
admission) and instruments (e.g., questionnaires, scales) (Supplementary file 1). The search
was carried out between 1990 and 2015, the findings were restricted by language (English),
and the following databases were included: Medical Literature Analysis and Retrieval System
(MEDLINE), by ProQuest, Cumulative Index to Nursing and Allied Health Literature
(CINAHL), by EBSCOhost, Psychological Information (PsycINFO), by APA PsycNET,
Thesis & Dissertations, by ProQuest, and ISI Web of Knowledge (WoS, Web of Science
CORE), by Thomson Reuters. To include grey literature, we also searched records in Google,
and reviewed up to 400 links. In addition, search alerts in CINAHL & PsycINFO were set

until December 2016.

Inclusion criteria

Time frame

From 1990, with the development of the first instrument to assess patient comfort framed

within the Theory of Comfort, by Kolcaba in 1992, until 2015.

Study type

Studies developing or validating questionnaires and/or scales measuring holistic comfort
during hospitalization. Protocols, guidelines, conceptual frameworks, narrative reviews,

intervention studies, report opinions and qualitative studies, were excluded.

Age group

We included all age groups (new-borns, toddlers, children, teenagers, young adults, middle-

aged adults and elderly people).

Context
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We evaluated instruments used to measure comfort in different healthcare settings where the
patient was hospitalized due to acute illnesses (e.g. pneumonia, urinary tract infection),
chronic pathologies (e.g. psychiatric illnesses, dementia), surgical interventions or childbirth.
Therefore, the following settings were included: general paediatric wards, general adult
wards, delivery rooms and maternity wards, operating rooms, Intensive Care Units (ICU),
Paediatric Intensive Care Units (PICU), Neonatal Intensive Care Units (NICU), postoperative

areas, psychiatric wards and hospices.

Instruments used to assess patient comfort

We included instruments developed with scales and/or subscales with closed-ended items, as
Likert, Visual Analogic Scales (VAS) and/or Numerical Rating Scales (NRS) specifically
designed for measuring patient comfort as a holistic experience during hospitalization.
Instruments measuring comfort during screening or diagnostic tests were excluded (e.g.
colonoscopy, bronchoscopy, angiography, mammography, injections, biopsies, cystoscopy,
cytology, fertility treatments), as well as those instruments assessing comfort exclusively by
physiological parameters (i.e. heart rate and/or blood pressure) or those which measure the
effect of a specific intervention (e.g. warm blanket vs. classical blanket or midazolam vs.

fentanyl).

Search outcomes

The results of the search strategy were reported according to the PRISMA flow diagram
(Figure 1). A total of 2995 references were identified through databases search, plus 20
references from Google. After removing duplicates, 2843 titles and abstracts were screened.
A reviewer applied the inclusion criteria to all titles and abstracts. If no decision could be
made based solely on title and abstract alone, the full paper was retrieved. The inclusion

criteria were checked independently by two review authors and discrepancies were resolved
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through discussion (with a third author where necessary). After the assessment of 103 full-
texts for eligibility, 35 articles were selected for inclusion, and 14 additional articles were
identified and retained by the references search and citation alerts. A total of 49 articles were

included in the psychometric review.

-------------------- - Insert Figure 1 here or near here

Quality appraisal

Quality assessment of the studies

The methodological quality of included studies was assessed by using the COnsensus-based
Standards for the selection of health status Measurement INstruments (COSMIN) (Mokkink
et al., 2010). The COSMIN checklist consists of 12 criterion, referred to as “boxes”, to
evaluate whether general requirements of the study on measurement properties are met. We
used eight boxes to assess the quality of the studies on internal consistency, reliability,
measurement error, structural validity, content validity (including face validity), construct
validity, cross-cultural validity, and responsiveness. The criterion validity was not rated since
no gold standard for instruments to measure comfort exists (Mokkink et al., 2012; Terwee et
al., 2012) (See supplementary File 2 for domains and definitions). Methodological quality of
every measurement property was appraised using the four point score (poor, fair, good,
excellent), according to the “worse score counts” algorithm (Terwee, Mokkink & Patrick,
2011). For instance, if item 3 in Reliability box was scored as fair (i.e. moderate sample), and
other items of the box were scored as good or excellent, the overall methodological quality of
Reliability box was fair. Therefore, if any item was scored as poor (i.e. small sample), the
overall methodological quality of the box was scored as poor. Two reviewers independently
assessed the methodological quality of studies and discrepancies were identified and resolved

through discussion (with a third author where necessary).
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Quality assessment of the instruments

The quality of the results for each study was assessed on the basis of Quality Criteria for

Measurement Properties proposed by Terwee et al. (2007). These criteria consist of rating the
content validity, internal consistency, construct validity, reproducibility, responsiveness, floor
and ceiling effects and interpretability. Criterion validity was not assessed. The quality of the
results was rated as “+” (positive), “-” (negative), “?” (doubtful), or “0” (no information) (See
supplementary File 3 for domains, definitions and ratings). Two reviewers independently

rated the quality of results, and discrepancies were identified and resolved through discussion

(with a third author where necessary).

Data abstraction

Extracted information of each selected instrument included: author, year, country, outcome
measures, purpose/use, number of items, response categories, type of patients; characteristics
(theoretical framework, validity tests conducted and results, reliability tests conducted and
results, responsiveness tests conducted and results, response rate, sample size, setting,
respondents population and demographics, level of expertise required for scoring, time
required to completion, mode of administration). Once the information was extracted, we
categorised the instruments according to the measurement model (reflective and/or formative)
taking into account the considerations detailed in Coltman et al. (2008) (See supplementary
File 4), and we reported different aspects related to the utility (cost-efficiency, acceptability
and educational impact) according to Van der Vleuten’s Utility criteria (Van der Vleuten,
1996, cited in Beattie et al. 2015) (See supplementary File 5). Some authors of eligible

studies were contacted to provide missing or additional data when necessary.

Synthesis
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The extracted information related to the instruments characteristics was reported in a table
designed ad hoc. Results of the methodological quality assessment were synthetized in a
table, according to the COSMIN domains (Mokkink et al. 2012) and the Quality Criteria of
Measurement Properties proposed by Terwee et al. (2007). The extracted information related
to the utility (cost-efficiency, acceptability and educational impact) was synthetized in a table
designed according to Van der Vleuten’s Utility Index Matrix (Van der Vleuten, 1996, cited

in Beattie et al. 2015).

RESULTS

Characteristics of instruments

Instruments assessing patient comfort were taken from 1991 to 2016, and were developed or
adapted in the following countries: United States of America, United Kingdom, the
Netherlands, Brazil, Spain, Thailand, China, Germany, Italy, Portugal, Norway, Sweden,
France and Israel. Table 1 shows instruments assessing comfort, that are listed and described
in the next sections: Comfort of paediatric patients, Comfort of adult patients, and Comfort in

elderly patients with dementia (See supplementary File 6 for further details).

-------------------------------------- Insert Table 1 here or near here

Comfort of paediatric patients

The comfort of paediatric patients was generally assessed by instruments based on the
observation of specific emotions and physiological parameters. The Comfort Scale (CS) was
the most common scale, with 8 items and two dimensions that account for the 84% of the
variance, originally developed by Ambuel et al. (1992) to assess infant distress in the
Paediatric Intensive Care Unit (PICU). The CS was based upon the concept of psychological
distress, defined as a multidimensional response to internal or external aversive stimuli, that

may include fear, discomfort, anxiety and pain. The measurement model used to design this
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instrument was reflective, with items concerned with facial expressions, muscle tension, heart

rate and blood pressure.

Different authors validated the CS in PICU (Bear & Ward-Smith, 2006; Brunow de Carvalho
et al. 1999; Courtman, Wardurgh, & Petros, 2003; Froom et al., 2008; Ista et al., 2005; Lamas
et al., 2008; Nievas, Spentzas, & Bogue, 2014; Triltsch et al., 2005; Tschiedel et al. 2015).
Some others authors also assessed the comfort of neonates by using the CS (Blauer, 1996;
van Dijk et al., 2000; Wielenga et al., 2004; Franck et al., 2011; Cury, Martinez & Carlotti,
2013), Comfort Neo Scale (Monique van Dijk et al., 2009), Modified Comfort Scale (Lee &
Young, 2005; Gjerstad et al., 2008), and Adapted Comfort Scale (Caljouw et al., 2007). We
also identified the Comfort Behavioural Scale (CBS) as an adaptation of the CS, with 6 items
and one dimension (Johansson & Kokinsky, 2009; de Jong et al., 2010, 2012; Amigoni et al.,
2012; Bai et al., 2012; Valkenburg, 2012; Boerlage et al., 2012, 2014, da Costa Silva et al.,
2013; Tristdo et al., 2013; Andersen et al., 2015). Lastly, the Paediatric Perioperative
Comfort Instrument (PPCI), 7 items (Moriber, 2009a), which assess the comfort of paediatric
patients after surgical procedures was developed. This questionnaire was based upon the
Theory of Comfort, by Kolcaba (1992), and the measurement model to design this instrument

was reflective. Reflective items were related to facial expressions and verbal indicators.

Comfort of adult patients

The comfort of adult patients was evaluated in different health settings. The General Comfort
Questionnaire (GCQ) (Kolcaba, 1992), with 48 items and twelve dimensions that accounted
for a variance of 63.4%, was developed to assess the comfort of adult patients in medical and
surgical wards, and was based upon the Theory of Comfort (Kolcaba, 1992). The
measurement model to design this instrument was mixed, reflective and formative. Reflective

items were related to fear, anxiety, or information provided, while formative items were
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related to environmental sources of discomfort, such as light, furniture or noise. We found
some adaptations of the GCQ, as the Childbirth Comfort Questionnaire (CCQ), 14 items to
assess the comfort of the women during childbirth (Durnell, 2003), and Psychiatric In-
Patients Comfort Scale (PICS), 38 items to assess the comfort of patients with psychiatric
disorders (Alves-Apostolo et al. 2007). The Psychosocial Comfort scale, 21 items, to assess
the comfort of adults in medical and surgical wards (Yen, 1994). This questionnaire was also
based on the Theory of Comfort, and the measurement model was reflective, with items

concerned to anxiety, trust in the medical team or communication with professionals.

Different instruments were developed within other frameworks to assess the comfort of adult
patients. The Pain Discomfort Scale (PDS), which consists of 10 items, was developed by
Jensen, Karoly & Harris (1991) to assess the discomfort of patients with chronic pain. This
questionnaire was based on the multidimensional nature of pain, and was designed as a
reflective instrument, composed of items related to fear, helplessness or annoyance. The
Incomforts des Patients de REAnimation (IPREA) includes 16 items to assess the comfort of
the patients admitted to the Intensive Care Unit (ICU) by Kalfon et al. (2010). This tool was
based on the conceptualization of stress and post-traumatic stress, and was designed as a
formative questionnaire, with items concerned with environmental sources of discomfort,
such as noise, light or furniture. The CS, was validated to assess the comfort of adults
admitted to ICU (Ashkenazy & DeKeyser-Ganz, 2011), and the Psychiatric Discomfort Scale
(PDS), with 23 items, was used to assess the comfort of the patients with psychiatric

disorders (Betemps, 1999).

Comfort of elderly patients with dementia

The comfort of elderly patients with dementia was assessed by diverse instruments based

upon the conceptualization of the discomfort as the observation of specific emotions and
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body language, defined as negative and/or physical state in response to physical problems
and/or environmental conditions. All of them were formative questionnaires. Formative items
concerned with environmental sources of discomfort, such as noise, light or professional
procedures, were included in this questionnaire. We identified the Discomfort in Alzheimer
Type (DS-DAT), 9 items, (Dello Russo et al., 2008; Hurley, Volicer, Hanrahan, Houde, &
Volicer, 1992); Discomfort Scale, 16 items (Morrison et al., 1998); Discomfort Behaviour
Scale (DBS), 17 items (Stevenson et al., 2006); Comfort Assessment Dying with Dementia,
14 items (CAD EOLD) (Volicer, Hurley & Blasi, 2001; Kiely et al., 2006) and Source of
Discomfort Scale (SODS), 20 items (Cohen-Mansfield et al. 2013). In addition, we found the
Hospice Comfort Questionnaire (HCQ), 49 items (Novak et al. 2001; Tanatwanit, 2011) and
the End of Life Comfort Planning Questionnaire, 28 items (Oliveira et al. 2016), as
adaptations from the GCQ. The former instrument measurement model was mixed (formative

and reflective), and the latter was reflective.

Methodological quality

Table 2 shows the results of the methodological quality of studies on measurement properties,
COSMIN, and the quality assessment of instruments, Quality Criteria of Measurement

Properties. Some specific considerations are synthetized.

Comfort of paediatric patients

Content validity was only tested in two studies (Ambuel et al., 1992; Moriber, 2009), and the
quality of methodology was considered as “excellent” according to the COSMIN criteria.
However, the CS, by Ambuel et al. (1992), also obtained a “doubtful” score because the
target population and the item selection process were not adequately reported. Reliability was

tested in numerous studies, and most were rated as “fair” and “doubtful”, because authors
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assessed the inter-rater and/or test-retest reliability of continuous scores by using correlations
(Ambuel et al. 1992; Bear & Ward-Smith, 2006; Lee & Young, 2005) or t-tests (Boerlage et
al. 2012). Instrument structure, according to their factor analysis, was rated as “good” or
“excellent”, although it was only tested by six authors (Ambuel et al., 1992; de Jong et al.,
2012; Franck et al., 2011; Moriber, 2009; Valkenburg, 2012; van Dijk et al., 2000). Construct
validity (convergent and/or discriminative validity) was generally rated as “fair”, but
“doubtful”, when the hypothesis about expected correlations between scores of instruments
was not formulated. Responsiveness was also rated as “fair” and “doubtful”, in most cases
when the hypothesis about expected differences, the Smallest Detectable Change (SDC) or
the Minimal Important Change (MIC), were not stated. Lastly, interpretability obtained a
“doubtful” score when the comfort scores of patients were not adequately described per

groups and subgroups.

Comfort of adult patients

Overall methodological quality of instruments was rated as “good”, and most studies
obtained a “positive” score on Quality Criteria of Measurement Properties. Nevertheless,
some studies obtained a “doubtful” score in construct validity and responsiveness because the

hypothesis and SDC or MIC were not stated.

Comfort of elderly patients with dementia

Content validity was tested in most studies. The methodological quality of content validity
was generally rated as “excellent”, and the quality of results obtained a “positive” score on
Quality Criteria of Measurement Properties. Reliability was rated as “fair” and “doubtful”
because authors assessed the inter-rater and/or test-retest reliability of continuous scores by
using correlations (Cohen-Mansfield et al., 2013; Hurley et al. 1992; Morrison et al., 1998).

The structure of the instruments, according to their factor analysis, was rated as “good”,
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although it has only been tested by three authors (Oliveira et al., 2016; Stevenson et al., 2006;
Volicer et al., 2001). Construct validity (convergent and/or discriminative validity) was rated
as “fair” and “doubtful”, when the hypothesis on the expected correlations between scores of
instruments was not stated. Cross-cultural validity in translated questionnaires was rated as
“poor” in all cases, since the multi-group factor analysis to test the construct invariance was

not reported.

Utility of instruments

The utility index facilitated the evaluation of the cost-efficiency, acceptability and
educational impact of each instrument. Results were showed in Table 3, and some

considerations are synthetized.

Firstly, the cost-efficiency evaluated the sample size to achieve the required level of
reliability according to the purpose of the instrument, administering the time, and the
administrative costs of applying the questionnaire and the completion of a reliable sample
(e.g. professional training or number of collaborators). Because authors did not report the
sample size used to reach the required reliability, we took into account the participants of
each study. When authors did not report administrative costs, we considered whether the tool
was self-reported or administered by interviewers (some administrative costs), or
administered by trained professionals (large administrative costs). The CS, by Ambuel et al.
(1992), and associated questionnaires, reported a shorter administering time (2 minutes), but
also greater administrative costs, because the questionnaire had to be applied by specifically
trained professionals, either nurses or doctors, or both. Secondly, the acceptability evaluated
the understanding of the patients and the assessments (missing items and response rate).

However, we were unable to evaluate the assessments in most cases, as information related to
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missing items and/or response rate was generally not reported, apart from Jensen, Karoly &
Harris (1991), van Djik et al. (2000), Novak et al. (2001), Stevenson et al. (2006) and
Boerlage et al. (2014). Lastly, the educational impact evaluated the purpose of the instrument,
the scoring system and the feedback of the results. We considered that all studies reported

evidence of achieved purpose, and the results were applicable in a practical context.

DISCUSSION

To our knowledge, this is the first psychometric review assessing the performance of
instruments used to assess patient comfort during hospitalization. With this purpose, we
analysed the measurement properties and the use of a wide variety of questionnaires
assessing comfort in different settings and age groups. The CS (Ambuel et al. 1992) and
associated guestionnaires were the most popular instruments measuring comfort in critical
paediatric units. The GCQ (Kolcaba, 1992) and associated questionnaires were focused on
assessing comfort in diverse areas, as surgical, medical and psychiatric wards or childbirth.
Different questionnaires were also developed to assess comfort of elderly patients with

dementia (DS-DAT, DBS, CAD EOLD, SODS, Discomfort Scale, HCQ, End of Life).

The methodological quality assessment indicated that several instruments were not as
rigorously developed and validated as COSMIN and Quality Criteria of Measurement
Properties recommend (Terwee et al. 2007; Mokkink et al. 2012). Poor reporting of item
selection process and/or incomplete descriptions of the sample characteristics may limit the
content validity (Terwee et al. 2007). The confirmatory factor analysis (CFA) to explore the
dimensionality of the questionnaire and to determine the reliability coefficients of internal
consistency derived from the measurement model were not always conducted and authors
frequently reported results of CFA and reliability analyses from previously published

research instead of analysing both in their own samples. This practice may be problematic, as
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a measurement model, given that factor loadings and reliability depend on the sample data, its
size and missing items (Floyd & Widaman 1995; de Vet et al. 2005; Mokkink et al. 2012).
Moreover, the reliability of comfort scores was sometimes analysed by correlations, so the
systematic error is not taken into account and agreement is not really assessed. The
evaluation of construct validity and sensitivity without testing specific hypothesis may lead to
misleading conclusions, since authors may be tempted to offer alternative explanations for
low correlations or little mean differences instead of concluding that the questionnaire maybe
is not valid for the intended purpose (Terwee et al. 2007; Mokkink et al. 2012). Lastly, when
an instrument measuring comfort was translated and cross-culturally adapted, the multi-group
factor analysis to test the construct invariance was not performed, increasing the risk of

biased results in the comparison of scores (Little & Slegers 2005; Mokkink et al. 2012).

As far as the assessment of the utility of instruments is concerned, the educational impact was
excellent, but cost-efficiency and acceptability were difficult to appraise because costs and
assessments (missing items and response rate) were poorly reported, as pointed out in Beattie
et al. (2015). For this reason, we were unable to rigorously categorize the instruments
according to their utility. However, to select the right instrument for an intended purpose and
a clinical scenario not only the usability should be considered, but also the attributes of
comfort to be measured. In this sense, the self-reported instruments framed within the Theory
of Comfort, by Kolcaba (1992), which assessed the comfort of patients in four contexts, most
closely reflect the real experience of patients during hospitalization. But some instruments
assessing the comfort of the paediatric or elderly patients may lead to biased conclusions,
because the family experience is not usually assessed (e.g. CS or SODS). Different attributes
of comfort, such as communication with professionals, information about procedures,

opinions about the treatment, privacy, etc. need to be assessed even when patients are unable
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to refer to comfort needs. In these cases, interviewing the family may be crucial to really

assess the comfort of paediatric patients or elderly patients with dementia.

Recommendations for further research

Assessing comfort patient is essential to increase patient satisfaction and institutions. Given
that both patient comfort and satisfaction are considered quality indicators of the health care
provided (WHO, 2000; NQMC 2002; Kolcaba 2013), instruments aiming to assess these
patient experiences should be valid, reliable and useful (Terwee et al. 2007; Keszei et al.
2010). Therefore, recommendations for further research include the systematic use of
methodological quality assessment checklists, as COSMIN (Mokkink et al. 2012) and/or
Quality Criteria of Measurement Properties (Terwee et al. 2007), and better data reporting

including subjects understanding, application costs and assessments.

Strengths and limitations

A strength of our study is the use of the COSMIN (Mokkink et al. 2012) to evaluate
methodological quality and the measurement properties of included studies, and the Quality
Criteria (Terwee et al. 2007) to assess the quality of instruments, along with the application
of the Utility Index Matrix (Beattie et al. 2015) to assess their cost-efficiency, acceptability
and educational impact and discuss their usefulness in the real cases. Concerning limitations,
it should be noted that only English literature was included and, although most of the studies
were peer-reviewed published papers, there were five unpublished thesis and dissertations.
Lastly, the poor reporting of some studies made it difficult to categorize the instruments

according to their utility, as we had initially aimed to do.
CONCLUSIONS

Measuring patient comfort is a good practice to improve the health care provided and to

increase patient satisfaction in present-day clinical scenarios. With this purpose, a number of
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instruments assessing comfort have been developed and validated across different settings
and circumstances, most of which are valid and reliable. However, there is no instrument that
can currently be wholly recommended among the questionnaires we have reviewed. The CS
and the CBS were the most adequate questionnaires to assess the comfort of children in
critical areas. However, the moderate methodological quality and the cost of training
professionals should be taken into account when these instruments are applied. The GCQ,
and their adaptations to assess both the comfort of adult patients and elderly patients with
dementia, reported overall good methodological quality, and they are probably the best self-
reported questionnaires, to assess the comfort of the patient in diverse scenarios, although
more validations with different samples are needed. The Psychosocial Comfort scale and
IPREA also reported good methodological quality, being the most recommendable
instruments to assess the comfort of the patient with surgical procedures and medical
diagnoses or admitted to critical areas, respectively. Nevertheless, the former showed poor

reporting on costs and assessments, and the latter reported floor effects.

The findings of this psychometric review additionally provide a strategy to select and develop
the most appropriate instrument to assess comfort patient in accordance to their purpose,
psychometric properties, and utility. Firstly, the measurement model, which is reflective
and/or formative, should be considered when a new instrument is developed, as the
measurement model defines the construct of interest, either comfort or discomfort. In
addition, the questionnaires devised from a mixed theoretical model, formative and reflective,
allow the identification of different sources of comfort/discomfort as well as the diagnosis of
the level of comfort/discomfort, respectively. So, these mixed questionnaires may be useful
for nurses, clinicians and researchers to assess the comfort needs of patients and families, to
plan interventions to address those needs (e.g. pain reduction, hand massage, coaching or

guided imagery to reduce the anxiety), and to evaluate the effectiveness of those interventions
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to enhance comfort and well-being. Secondly, questionnaires assessing comfort must be
adequately validated and their reliability should be correctly established to ensure their
methodological quality. In this sense, the correct validation of translated and cross-culturally
adapted questionnaires is also required to ensure the invariance of the construct. Otherwise,
the results may lead to biased conclusions. Lastly, instruments measuring patient comfort
should report cost-efficiency, acceptability and educational impact, which are crucial in the

daily practice, both for professionals and patients.
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Table 1. Studies overview

Authors Year Questionnaire

Comfort of paediatric patients

Ambuel et al. 1992 Comfort Scale (CS)

Blauer 1996 Comfort Scale (CS)

Bruno de Carvalho et al. 1999 Comfort Scale (CS)

Van Djik et al. 2000 Comfort Scale (CS)

Courtman et al. 2003 Comfort Scale (CS)

Wielenga et al. 2004 Comfort Scale (CS)

Ista etal. 2005 Comfort Scale (CS)

Triltsch et al. 2005 Comfort Scale (CS)

Bear & Ward-Smith 2006 Comfort Scale (CS)

Froom et al. 2008 Comfort Scale (CS)

Lamas et al. 2008 Comfort Scale (CS)

Franck et al. 2011 Comfort Scale (CS)

Cury et al. 2013 Comfort Scale (CS)

Nievas et al. 2014 Comfort Scale (CS)

Tschiedel et al. 2015 Comfort Scale (CS)

Lee & Young 2005 Modified Comfort Scale

Caljouw et al. 2007 Adapted Comfort Scale

Gjerstad et al. 2008 Modified Comfort Scale

Van Djik et al. 2009 Confort Scale Neo

Johansson & Kokinsky 2009 Confort Behavioural Scale (CBS)

de Jong et al. 2010 Confort Behavioural Scale(CBS)
Amigoni et al. 2012 Confort Behavioural Scale (CBS)

Bai et al. 2012 Confort Behavioural Scale (CBS)
Boerlage et al. 2012 Confort Behavioural Scale (CBS)

de Jong et al. 2012 Confort Behavioural Scale (CBS)
Valkenburg 2012 Confort Behavioural Scale (CBS)

da Costa Silva et al. 2013 Confort Behavioural Scale (CBS)

Tristéo et al. 2013 Confort Behavioural Scale (CBS)
Boerlage et al. 2014 Confort Behavioural Scale (CBS)
Andersen et al. 2015 Confort Behavioural Scale (CBS)
Moriber 2009 Pediatric PerioperativeComfort Instrument (PPCI)
Comfort of adult patients

Jensen et al. 1991 Pain Discomfort Scale (PDS)

Kolcaba 1992 General Comfort Questionnaire (GCQ)

Yen 1994 Psychosocial Comfort

Betemps 1999 Psychiatric Discomfort Scale (PDS)
Durnell et al. 2003 Childbirth Comfort Questionnaire (CCQ)
Alves-Apostolo et al. 2007 Psychiatric In-Patients Comfort Scale (PICS)
Kalfon et al. 2010 Pediatric Perioperative Comfort Instrument (IPREA)
Ashkenazy& DeKeyser-Ganz 2011 Comfort Scale (CS)

Comfort of elderly patients with dementia

Hurley et al. 1992 Discomfort Scale-Dementia of Alzheimer Type (DS-DAT)
Morrison et al. 1998 Discomfort Scale (DS)

Novak et al. 2001 Hospice Comfort Questionnaire (HCQ)
Volicer et al. 2001 Comfort Assessment Dying with Dementia (CAD-EOLD)
Kiely et al. 2006 Comfort Assessment Dying with Dementia (CAD-EOLD)
Stevenson et al. 2006 Discomfort Behaviour Scale (DBS)

Dello Russo et al. 2008 Discomfort Scale-Dementia of Alzheimer Type in Italian (DS-DAT)
Tanatwanit et al. 2011 Hospice Comfort Questionnaire in Thai (HQC)
Cohen- Mansfield et al. 2013 Source of Discomfort Scale (SODS)
Oliveira et al. 2016 End of Life Comfort Planning Questionnaire

Note: For further details and instruments characteristics, see the Supplementary File 6.
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Table 2. Methodological quality

34

Author Year Questionn. c(::;;';gilcy Reproducibility S;Té?g} S\t/::i%ﬁ?l C\;)ar;iséztj;t ci:?lffa—l Resp. g;ﬂ?,:g Interp.
Ag. Reliability
Comfort of paediatric patients
Ambuel 1992 CS ekl + 0 el ? Fkkk il *x ? 0 + ?
Blauer 1996 CS 0 0 0 0 el ? 0 +
de Carvalho 1999 Cs 0 0 0 * ? 0 0 +
Van Djik 2000 CS Fkkk + 0 bl + Fokkk *x ? 0 0 +
Courtman 2003 Cs 0 0 0 w* ? 0 0 +
Wielenga 2004 CS 0 0 el + * ? 0 0 0
Ista 2005 Cs bl + 0 ok + w* ? 0 0 +
Triltsch 2005 CS 0 0 0 *x ? 0 0 +
Bear 2006 Cs bl + 0 w* ? 0 0 0 ?
Froom 2008 Cs 0 0 0 * ? 0 0 +
Lamas 2008 Cs 0 0 ok + 0 0 0
Franck 2011 CS 0 0 Frk + il 0 *x ? 0 +
Cury 2013 Cs 0 0 0 * ? * ? 0 +
Nievas 2014 Cs 0 0 0 * ? 0 0 ?
Tschiedel 2015 CS 0 0 0 * ? 0 0 +
Lee 2005 Modified CS * + 0 * ? w* 0 0 0 ?
Caljouw 2007 Adapted CS ekl + 0 el + el + falalad + 0 ?
Gjerstad 2008 Modified CS 0 0 0 * ? 0 0 +
Van Djik 2009 CNeo ekl + 0 el + il ? bl ? 0 +
Johansson 2009 CBS 0 0 bl + ol ? 0 0 +
de Jong 2010 CBS el + 0 wx + il ? il + 0 ?
Amigoni 2012 CBS 0 0 w* - w* ? o ? 0 +
Bai 2012 CBS 0 0 0 *x ? 0 0 ?
Boerlage 2012 CBS 0 0 w* ? 0 0 0 0
de Jong 2012 CBS 0 0 0 *x ? 0 0 ?
Valkenburg 2012 CBS okl + 0 0 el * ? 0 + ?
da Costa 2013 CBS 0 * + * ? 0 ?
Tristao 2013 CBS 0 0 0 *x + *x + 0 ?
Boerlage 2014 CBS 0 0 i + 0 il + 0 +
Andersen 2015 CBS 0 0 bl + il + 0 - +
Moriber 2009 PPCI ok + 0 0 Hrkx il + 0 0 +
Comfort of adults patients
Jensen 1991 PDS ok + 0 i ? ool wxk w* ? 0 + ?
Kolcaba 1992 GCQ Hk + 0 0 ol ol 0 0 0 0
Yen 1994 Psychosocial ooy 0 0w o 0 0 0 +
Comfort
Betemps 1999 PDS Hokx + 0 0 Fxk Hxx *x ? wx ? 0 0
Durnell 2003 CcCcQ Hokx + 0 0 Fkkk il oxk + ? + +
Alves-
2007 PICS ok + 0 0 Hrkx sl *x ? 0 0 0
Apbstolo
Kalfon 2010 IPREA ik + 0 ok + ool bl 0 0 - +
Ashkenazy 2011 Cs bl - 0 ok - ** ? * ? 0 +
Comfort of elderly patients with dementia
Hurley 1992 DS-DAT o ? 0 w* ? ek 0 wx ? 0 ?
Morrison 1998 Discomfort Scale 0 0 *x ? Fkkk *x ? 0 0 +
Novak 2001 HCQ i + 0 ok + it w* ? 0 0 +
Volicer 2001 CAD-EOLD Fk + 0 0 ek ok ** ? 0 0 ?
Kiely 2006 CAD-EOLD Fk + 0 0 *x ? 0 0 ?
Stevenson 2006 DBS bl + 0 0 it bl 0 0 0 +
Dello Russo 2008 DS-DAT el + 0 ek + sk 0 * 0 0 +
Tanatwanit 2011 HQC Fkk + 0 0 falalald *x ? * 0 + +
Cohen-
Mansfield 2013 SODS 0 0 w* ? ek el + 0 0 ?
Oliveira 2016 End of Life el + 0 0 ool *x *x ? * 0 0 0

Note: COSMIN Ratings: **** Excellent; ***Good; ** Fair; * Poor.
Quality Criteria for Measureme

nt Properties Ratings: + A positive rating indicates strong properties according to quality criteria using design and method; ? An intermediate rating indicates some but not all aspects of psychometric are positive, or

doubtful design or method: - A negative rating indicates psychometric properties do not meet criteria despite adequate design and method; 0 No information provided.

Abbreviations: Questionn.= Questionnaire; Ag.= Agreement; Resp. =Responsiveness; Interp.= Interpretability.



INSTRUMENTS TO ASSESS COMFORT

Table 3. Utility matrix
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Author Year Questionn. Cost efficiency Acceptability Educational Impact
CostEfL CostEf2 CostEf3 CostEf4 Acceptl Accept2 Accept3 Edimpl Edimp2 EdImp3
Comfort of paediatric patients
Ambuel 1992 CS *okk Fokkk *k *okk na nr Fkkk Fkkk Fokkk Fokkk
Blauer 1996 CS Fokk Fkkk *k Fkk na nr Fokkk Fokkk Kk Kk
de Carvalho 1999 CS Fokkok Fokkk *k Kk na nr Fkkk Fkkk Fokkk Fkk
Van Djik 2000 CS * ok Kk * na FkAK Fkkk Fkkk Fokkk Fkkk
Courtman 2003 cS *kk e ok *kk na nr *kkk *kkK Kkkk Fokkk
Wielenga 2004 CS Fkkk Fkk * KkKkk na nr KkkK E KkKkk Fkkk
Ista 2005 CS il Fokkoke i i na nr ok ok Hokdk Hokkk
Triltsch 2005 CS *okk Fokkk *k *okk na nr Fkkk Fkkk Fokkk Fokkk
Bear 2006 CS il Fokkoke i i na nr ok ok Hokdk Hokkk
Froom 2008 cS Fokkk e ok *kkk na nr Kkkk *kkk Kkkk Fkkk
Lamas 2008 CcS ok e ok *k na nr Kkkk *kkk Kkkk Fkkk
Franck 2011 CS *x HhkK *k Hx na nr Hkkk Hkkk Fokkk P
Cury 2013 cS Fokkk e ok Kkkk na nr *kkk *kkK Kkkk Fkkk
Nievas 2014 CS FkKk FkKk Kk Fkkk na nr Fkkk Fkkk kKK Hkk
Tschiedel 2015 CS *okk Fokkk *k *okk na nr Fkkk Fkkk Fokkk Fokkk
Lee 2005 Modified CS i FokkA *k HkAK na nr FokkK FkkK i i
Caljouw 2007 Adapted CS * falaialad * ** na nr felaiaied falalaiad Fkkk Fkkk
Gjerstad 2008 Modified CS FkHk FkAk *k Kkkk na nr Fkkk Fkkk FkHk FkAk
Van Djik 2009 CNeo * KKk *k * na nr Fkkk Fkkk KkKk FkKk
Johansson 2009 CBs el i *x Hrk na nr Horkx falsie el ok
de Jong 2010 CBS * F kK *x * na nr FkkKk FkkKk FkdK FkkK
Amigoni 2012 CBS *kk Fokkk ok *kk na nr Kkkk Kkkk Hokkk Kokkk
Bai 2012 CBS * Fokkk ok * na nr Kkkk Kkkk Hokkk *kk
Boe”age 2012 CBS Kk Fkkk Kk *k na nr Fkkk Fkkk kKK Fkk
de Jong 2012 CBS * Fokkk ok * na nr Kkkk Kkkk Hokkk Hokkk
Valkenburg 2012 CBS *k F kK *x *k na nr FkkKk FkkKk FkkA FkkK
da Costa 2013 CBS *kk Fokkk ok *kk na nr Kkkk Kkkk Hokkk Hokkk
Tristdo 2013 CBS *kk Fkkk *k Fokk na nr Fkkk FkkKk Fkkk Kk
Boerlage 2014 CBS * KKk *k * na *kk Fkkk Fkkk KkKk FkKk
Andersen 2015 CBS *kk Fokkk ok *kk na nr Kkkk Kkkk Hokkk Kokkk
Moriber 2009 PPCI * nr HHk * na nr Hkkk Hhkk Fekkk Fekkk
Comfort of adults patients
Jensen 1991 PDS *x ok ok ok o wox ek ekkk fra—— —
Kolcaba 1992 GCQ * nr HHk * * nr Hkkk ke Hekkx ra—
Yen 1994 Psychosocial * nr Kk * * nr — R I N
Comfort

Betemps 1999 PDS * nr Hkk * ok nr Hokok P ek -
Durnell 2003 CCQ *x dededee il wx *x nr e ok Hodekk ek
Alves

2007 PICS * nr ok * ek nr - - e -
Apbstolo

CcS Hx Fkkk Hx *k na nr j—

Ashkenazy 2011 Hkkk ke Hekkx
Comfort of elderly patients with dementia
Hurley 1992 DS-DAT Hx Fkkk *x *k na nr FkkKk FkkKk Fkkk Fkkk
Morrison 1998 Discomfort Scale * nr ok * *x nr ek e Hodekk ek
NOVak 2001 HCQ * Fkkk kK * Kk Kkk Kkkk Kkkk Kkkk Kkkk
Volicer 2001 CAD-EOLD *x nr HHk Hoke Hoke nr Hkkk ke Hekkx ra—
Kiely 2006 CAD-EOLD * nr il * ok nr ok ki Fokokek Fokokk
Stevenson 2006 DBS * nr *x * na Kk Fkkk Fkkk Kk Fkkk
Dello Russo 2008 DS-DAT i il i i na nr ok ok ek Hokk
Tanatwanit 2011 HQC * *x *okk * *% nr KAk KAk *kkk Fokkk
Cohen-

2013 SODS * nr ke * na nr Hkkk Hkkk . ek
Mansfield
Oliveira 2016 End of Life * ok o * o nr - - p— —

Note: Ratings: * poor, **fair, ***good, ****excellent, nr not reported, na no applicable. Utility aspects: CostEfl=number of observations needed to reach the required level of reliability; CostEf2= time to complete the
questionnaire; CostEf3=administrative costs; CostEf4=cost to complete a reliable sample;Acceptl=subjects understanding of the instrument; Accept2=assessments not completed; Accept3=instrument tested in an
appropriate context; Edimpl=evidence of instrument purpose is achieved;EdImp2=scoring system stated and/or available in an easy format; Edimp3=feedback from the results can be used for action.

Abbreviations: Questionn.= Questionnaire; CostEf= Cost Efficiency; Accept=Acceptability; EdImp= Educational Impact.



