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What is already known on

this topic? Abstract

AIM: To conduct a Turkish validity and reliability study of the Post-Intensive Care Syndrome Questionnaire
Scale.

METHODS: In this methodological study, the sample included 149 patients hospitalized in the intensive care
unit who were discharged at least 4 weeks and 1 year ago. In the Turkish adaptation of the questionnaire,
confirmatory and exploratory factor analyses were conducted to assess language, content, and construct
validity. A test-retest was used for intraclass correlation analysis, and Cronbach’s alpha was used for
internal consistency analysis in the reliability analyses.

RESULTS: The survey's language validity was assessed by expert linguists. The Content Validity Index
was calculated as 0.96. The item-total score correlation coefficients ranged between r=.381 and .686.
Spearman'’s Rho coefficients indicated significant correlations (r=.981; p < .001). The root mean square
error of approximation (0.097), Adjusted Goodness of Fit Index (0.75), Goodness of Fit Index (0.81), and
Comparative Fit Index (0.94) showed a good fit. The Cronbach alpha was 0.90.

CONCLUSION: The Turkish version of Post-Intensive Care Syndrome Questionnaire, with 18 items, was

It is stated that the current
tools used to evaluate
discharged intensive care unit
patients do not fully reflect
the characteristics of surviving
patients.

What does this study add to
this topic?
This study found that the
Turkish ~ version of Post-

Intensive  Care  Syndrome
Questionnaire, with 18 items, is

a reliable and valid self-report
instrument for measuring post-
intensive care syndrome.

The Turkish version of Post-
Intensive  Care  Syndrome
Questionnaire may be used for
the assessment of the need
for and evaluation of nursing
interventions and long-term
outcomes of intensive care unit
survivors.

valid and reliable. Assessing post-intensive care syndrome in intensive care patients after discharge is
suggested in practice.
Keywords: Discharge, factor analysis, intensive care units, patient, survivors

Introduction

After discharge from the intensive care unit (ICU), patients may experience several difficulties
in addition to their underlying conditions, and surviving patients often find it challenging to live
independently (Sevin et al,, 2018). It is stated that these problems experienced by patients also
reduce the survival rate after discharge. Intensive care unit survivors have been found to die
within 1 year, with higher mortality rates than in the population (Park et al., 2018). The European
Society of Critical Care Medicine defines the mental, cognitive, and physical problems in patients
who survive in the ICU as Post-Intensive Care Syndrome (PICS) (Lobo-Valbuena et al., 2021).
Post—Intensive Care Syndrome may develop after treatment and discharge from the ICU or may
last for months or years (Ramnarain et al,, 2021). It refers to the physical, cognitive, and mental
disorders that occur in patients during ICU stay and after discharge, as well as the long-term
prognosis (Erbay Dalli et al., 2021).

In the literature, although studies have examined PICS using various scales and tools, the need
for a standardized tool to evaluate PICS has been emphasized, as the tools in these studies
are varied (Jensen et al, 2015; Park et al., 2018). Turnbull et al. (2016) stated that 425 stud-
ies were conducted among ICU patients, and 250 different tools were used in these studies
(Turnbull et al., 2016). However, it is emphasized that other tools cannot compare assessments
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and combine evidence, thereby undermining the implications of
the results (Jeong & Kang, 2019). To evaluate PICS, the men-
tal, cognitive, and physical dimensions involving multifaceted,
interrelated problems must be considered (Parker et al., 2013).
In studies, only determinations and interventions in precise
domains of PICS were included (Schweickert et al, 2009) or
a diary in the ICU to prevent psychological problems (Jensen
et al, 2015). The various interventions needed for their reha-
bilitation demand a multidimensional instrument to measure all
three domains of PICS.

Theliterature states that current tools used to evaluate patients
discharged from the ICU do not fully reflect the characteristics
of surviving patients (Jeong & Kang, 2019). It is specified that
the "6-minute walk test” (Kang et al., 2018), which is primarily
used to evaluate physical problems in PICS, is unsuitable for
patients discharged from the ICU. The Hospital Anxiety and
Depression Scale (Turnbull et al.,, 2016), which is a widely used
scale to assess anxiety and depression levels, cannot measure
reliving ICU occasions and recollection impairment dimensions
of PICS (Kang & Jeong, 2018). Additionally, there are problems
with internal validity because the current tools were not devel-
oped from ICU patients’ experiences (Jeong & Kang, 2019). In
some studies, three or more tools are used to thoroughly evalu-
ate PICS (Jensen et al, 2015; Kim & Kang, 2016). Considering
all these concerns, Jeong and Kang (2019) developed the Post—
Intensive Care Syndrome Questionnaire (PICSQ), an easy-to-
use measurement tool that enables continuous, more effective
evaluation of PICS among ICU patients. They suggested that
the scale be used to evaluate PICS in patients who survive
the ICU.

This study aimed to evaluate the psychometric properties of the
PICSQ-TR.

Research Question

1. Does the Turkish version of the Post-Intensive Care
Syndrome Questionnaire (PICSQ-TR) demonstrate valid
and reliable psychometric properties for assessing post-
intensive care syndrome in ICU survivors?

Methods

Study Design
This was a methodological study conducted in a university hos-
pital between September 2023 and June 2024.

Sample

The population involved 500 patients hospitalized in the
University Hospital Adult Intensive Care Unit. The sample size
was calculated according to the recommended approach, which
calls for 5-10 participants per measured variable to conduct
factor analysis (DeVellis, 2014; Tavsancil, 2010). The PICS scale
includes 18 items. Therefore, the sample included 149 patients
discharged from the ICU. For the test-retest analysis, a second
sample of patients was selected for this part of the study (n =
13). Patients over 18 years old who have previously been hos-
pitalized in the ICU, recovered, and been discharged at least 4
weeks to a year ago are conscious and can understand what

they are reading. Patients who were discharged from the ICU
less than four weeks ago or more than a year ago, and who were
unconscious, were omitted.

Data Collection Tools

In the study, the PICSQ scale, developed by Jeong and Kang
(2019), consisting of 18 items with cognitive, physical, and men-
tal subscales, was used to verify the validity and reliability of the
PICSQ scale in Turkish. Patients were requested to indicate, on a
four-point Likert scale (O=Never, 1=Sometimes, 2= Most Often,
3= Always), how they experience symptoms after discharge
from the ICU. Additionally, a demographic data collection form
consisting of eight questions (age, gender, etc.) developed by
the researchers was used. The survey link was sent to patients
via e-mail or text message, and they completed the question-
naire independently via Qualtrics at home.

Procedure

Language Validity

The authors, fluent in both languages, translated items from
English to Turkish. Then, back translation from Turkish to
English was performed by two academic nurses who are also
fluent in both languages. They hold PhDs and have experience
in ICU nursing.

Content Validity

The content validity of the entire questionnaire and the items
was meticulously assessed using the Davis technique (Polit &
Beck, 2018). Expert thoughts were categorized into four groups:
1=not relevant; 2=in need of revision; 3=relevant but requir-
ing minimal modification; and 4 =quite relevant. Each item’s
“Content Validity Ratio” was analyzed by distributing the sum
of experts' selected options (3) and (4) by the total number
of attendees. This study involved 10 ICU nursing experts with
PhDs in nursing.

Data Collection Methods

Data were collected between September 2023 and June 2024.
Patients discharged from the ICU were called by telephone and
asked to respond to the questionnaires in person. In elderly
patients, with family members’ support, the questionnaire
statements were read to the patients over the phone, and they
were encouraged to respond. Since it is stated that 3-10 times
as many samples should be taken for each item in scale valid-
ity-reliability studies (DeVellis & Thorpe, 2021) and the number
of scale items is 18, the aim is to reach 18 x 10=180 partici-
pants in this study. However, the study included 149 patients,
and the number of items was eight times the number reported
in the literature. The data were gathered using a questionnaire
containing questions on personal characteristics and the Post—
Intensive Care Syndrome Questionnaire.

Data Analysis

Content and construct validity, item analysis, Kaiser-Meyer—
Olkin-Bartlett (KMO) tests, confirmatory factor analyses, and
Cronbach’s alpha reliability coefficient were conducted. Data
were analyzed using SPSS/WIN 29.0 (SPSS Inc.; Chicago, IL,
USA) and LISREL 8.51.
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Ethical Approval

The study was approved by the Kog¢ University Institutional
Review Board (Approval No.: 2022.326. IRB3.142; Date: June
10, 2022). Individuals who had recovered and were discharged
from the ICU were called by phone, and the aim of the study
was explained. They were asked to confirm informed consent
via the Qualtrics link sent to them.

Results

Patient Characteristics
In this study, 52.3% were female. The mean age was 58.8
17.34 (min. 20 to max. 99 years)

Content Validity

Almost all the experts deemed the items extremely relevant or
relevant. The items' content validity ratios ranged from 0.6 to 1.
The draft scale's CVI was 0.96.

Item Total Score Correlations

Correlation values achieved by the item-total correlation anal-
yses with 18 items of the PICSQ-TR (Table 1). The item-total
score correlation coefficients ranged from 0.381 to 0.686.

Test—Retest Analysis

A test-retest was administered to a group of 13 ICU survivors
with a 2-week interval to assess the scale's test-retest reliabil-
ity. Spearman Rho coefficients revealed significant correlations
(r=.981; p <.001).

Factor Analysis
Factor analysis had been conducted in two phases.

Exploratory Factor Analysis

Before conducting confirmatory factor analysis (CFA), an
Exploratory Factor Analysis (EFA) was conducted to test the
dataset’s suitability. When the KMO value and Bartlett's test
results were examined before these analyses, KMO=0.874, and
Bartlett's test was found at p <.001 significance level.

Confirmatory Factor Analysis

Confirmatory factor analysis evaluated the scale’'s construct
validity. The goodness of fit statistics of the conceptual model
of the scale were tested with CFA based on the original model
(Table 2; Figure 1). Based on initial results, modifications were

Table 1.
Psychometric Properties of Turkish Version of Post-Intensive Care
Syndrome Questionnaire (N=149)

Content Validity

Item Analysis

PICSQ-TR Content Calidity Index (CVI) CI-TC
Iltem 1 1 52
ltem 2 1 .56
ltem 3 1 .60
Iltem 4 1 .58
Iltem 5 1 .61
Iltem 6 1 .67
ltem 7 0.8 .60
ltem 8 0.6 .60
Iltem 9 1 .63
ltem 10 1 .39
ltem 11 1 .68
ltem 12 1 .68
Iltem 13 1 A1
ltem 14 1 47
Iltem 15 1 .62
ltem 16 1 .58
ltem 17 1 57
ltem 18 1 57

Note: CI-TC=Corrected Item-Total Correlation; CVI=Content Validity
Index; PICSQ-TR=Turkish Version of Post-Intensive Care Syndrome
Questionnaire.

made. When the error covariance was assigned between items
7 and 8, in line with the modification suggestions (Model 2), fit
indices were improved. The CFA results indicated that the model
was statistically significant (p < .001). The root mean square
error of approximation (RMSEA) was 0.097, the Goodness of Fit
Index (GFl) was 0.81, the Adjusted Goodness of Fit Index was
0.75, and the Comparative Fit Index (CFl) was 0.94 (Figure 2).

Internal Consistency Analysis
The Cronbach alpha internal consistency coefficient of
the Turkish version of the PICSQ-TR was .90. Subscales of

g?)tc’)lsnze‘ss of Fit Index for Turkish Version of Post-Intensive Care Syndrome Questionnaire (N = 149)
CN Ve df 2ldf RMSEA GFI NNFI CFI IF1
Fit values® Normal <2 <.05 >95 >95 >95 >95
Acceptable <5 <.08 >.90 >.90 =290 >.90
PICSQ_TR
Model 1 (Original) 82.29 314.95 132 23 .097 .81 .94 .94 .95
Modified model 88.5 272.41 131 2.8 .085 .83 .94 .95 .95

Note: CFl=Comparative Fit Index; CN=Critical number; GFl=Goodness of Fit Index; IFI=Incremental Fit Index; NNFl=Non-normed Fit Index;

RMSEA =Root mean square error of approximation; ¥?= Chi-square.
TAccording to Schermelleh-Engel, Moosbrugger, & Miiller, 2003.
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Figure 1.
Procedure of Validity and Reliability.
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Figure 2.
Confirmatory Factor Analysis Path Diagram of the Turkish version of Post-Intensive Care Syndrome Questionnaire.
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PICSQ-TR were found as follows: PICSQ-TR1: Cognitive .878;
PICSQ-TR2: Physical .831; and PICSQ-TR3: Mental .832.

Discussion

In previous studies, more than one measurement tool was used,
but they focused on only one or two aspects of PICS (only cog-
nitive function, or only physical and mental status) and did not
evaluate all psychological status (Huang et al,, 2016; Kim & Kang,
2016). The few studies that examined other symptoms accompa-
nying PICS are also limited (Maley et al., 2016; Marra et al., 2018).

The validity and reliability of the PICSQ-TR were examined.
Language adaptation, the first crucial step in translating a scale
from one language to another, was meticulously carried out in
this study. The translation was done with utmost care, ensur-
ing the preservation of form and meaning, which is crucial for
maintaining the accuracy of the scale (Capik et al.,, 2018). After
establishing language validity, content validity was applied to
assess the scale’s items. This current study calculated the CVI
using the Davis approach. The results should be more than 80
(Davis, 1992; Polit & Beck, 2020). This study reported a CVI of
0.96, indicating a high level of content validity.

Data from ICU survivors were collected using the 18-item
Turkish version of the PICSQ-TR. It is recommended that data
be gathered from 5 to 10 individuals per item (Polit & Beck,
2020). Each item in psychometric studies should involve five
to ten individuals (DeVellis, 2014; Polit & Beck, 2020). In this
study, 149 individuals provided data, which was still sufficient
for validity testing. Confirmatory factor analysis helps assess
the appropriateness of the model and test the construct valid-
ity of scales and their content. It is recommended that KMO be
assessed for sample size before CFA when performing EFA; this
sample size should be between 70 and 79 (Alpar, 2016). The
KMO value was found to be high in this study. Construct valid-
ity was assessed using CFA to determine fit indices. The tests
were repeated to achieve acceptable fit indices by incorporat-
ing modification suggestions during model testing. A model's
acceptable fit is indicated by its Goodness-of-Fit Index (GFl),
Comparative Fit Index (CFl), Normed Fit Index (NFI), Tucker-
Lewis Index (TLI) (adequate fit: >.85-.90), chi-square minimum
(CMIN) /df (adequate fit <5.0), and Root Mean Square Error of
Approximation (RMSEA) (adequate fit <.08-.10) cut-off scores
(Schermelleh-Engel et al., 2003).

An item's reliability is determined by its correlation coefficient
with the full scale, which should be 0.30 or higher. This met-
ric assesses the correlation between participants’ whole-scale
scores and item-total scores, indicating whether participants
perceive each item as consistent with the entire scale (Polit &
Beck, 2020). None of the items in this study correlated with a
total scale score below 0.30. Therefore, based on these signifi-
cant findings, every item from the PICSQ-TR was retained.

The PICSQ-TR demonstrated high internal consistency in the
study. It is recommended that Cronbach's alpha should be
>.40 to assess inter-reliability (Davis, 1992; Polit & Beck, 2020).
In this study, it was ensured that the Cronbach's alphas were

within the recommended range, thereby reinforcing the reliabil-
ity of the PICSQ-TR.

Study Limitations

Former ICU patients were included in this study, and research-
ers called them by phone. Reaching the patients and collect-
ing data was a lengthy process. Results are restricted to the
research sample. This study was conducted at a hospital, which
may limit its generalizability. Because of the study's nature, a
test-retest was conducted with 13 patients, as the research-
ers had difficulty reaching them again. This might be considered
a limitation. Consequently, it is advised that it be employed in
various samples.

Conclusion and Recommendations

This study is important because it found that the PICSQ-TR,
with 18 items, is a reliable and valid instrument for measuring
post-intensive care syndrome. The PICSQ-TR may be used to
assess the need for and evaluate nursing interventions, evalu-
ate ICU patients discharged from the ICU, or be used in future
studies.

The PICSQ-TR is a reliable and valid instrument for assessing
survivors' experiences after ICU discharge. This comprehensive
tool encompasses mental, cognitive, and physical dimensions
of recovery, offering a holistic view of post-ICU challenges.
As a self-administered questionnaire, it is straightforward and
convenient for patients to complete. It serves as a valuable
resource for identifying the necessity and impact of nursing
care interventions for enhancing patient outcomes. Assessing
post-intensive care syndrome in intensive care patients after
discharge is recommended in clinical practice.
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