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Background: Many survivors of intensive care units experience functional disabilities and significant 
physical, mental, and perceptive impairments known as post-intensive care syndrome (PICS). 
Objectives: This research intended to translate and examine the psychometric properties of the 
Persian version of the healthy aging brain care monitor self-report (HABC-M-SR).
Materials & Methods: This methodological research was directed to ascertain the psychometric 
properties of the Persian version of HABC-M-SR (p-HABC). This study was conducted in Ahvaz 
City, Iran, in 2021. The HABC-M-SR was translated into Persian. Face validity, content validity 
index, and content validity ratio were examined. Exploratory and confirmatory factor analyses were 
performed on 500 samples. The Cronbach α and interclass correlation coefficients were calculated 
to check the reliability. 
Results: Regarding the quantitative and qualitative face and content validity assessments, all items 
were suitable for further analysis, with a content validity index >0.79 and a content validity ratio 
>0.62. Afterward, exploratory factor analysis was implemented on 270 subjects assuming that 
three factors were constant on the questionnaire. Also, questions 7, 8, 9, and 12 were removed due 
to low factor loading, and confirmatory factor analysis was performed on 23 questions. Finally, 
230 samples were taken, and the results were almost within the acceptable range. The Cronbach α 
(0.828) and interclass correlation coefficient (0.752) were satisfactory results.
Conclusion: The p-HABC showed acceptable psychometric properties and can be used to screen 
for PICS. The p-HABC can trigger further studies on early diagnosis and management of PICS in 
ICU survivors in Iran. 
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Introduction

dvances in intensive care medicine and 
nursing, standardization of medications and 
respiratory support equipment of intensive 
care units (ICUs), and focused training pro-
grams have significantly reduced mortality 

in these units and resulted in more patients recovering 
from acute and critical illnesses [1, 2]. However, many 
ICU survivors suffer from functional disabilities and 
significant physical, psychological, and cognitive im-
pairments [3]. The society of critical care medicine has 
termed these disorders post-intensive care syndrome 
(PICS) [4]. The PICS encompasses a range of symptoms 
(i.e. neuromuscular weakness, impaired thinking and 
judgment, and mental impairment) that occur when pa-
tients are hospitalized in the ICU or after discharge from 
this department [3]. This syndrome occurs in 50% to 
70% of ICU survivors, may persist for 5 to 15 years after 
hospital discharge [5], and adversely affects the mental 
health of the patients’ family caregivers [6]. 

Cognitive impairment is one of the fundamental ele-
ments of PICS. The prevalence of perceptive impair-
ment in ICU survivors varies between 25% and 75% [7, 
8]. The prevalence of PICS may be even higher because 
mild neurocognitive impairments are difficult to diag-
nose, and therefore, mild PICS often remains undiag-
nosed [9]. Mental disorders are another component of 
PICS. The threat of evolving psychological disorders, 
for instance, depression, anxiety, and post-traumatic 
stress disorder (PTSD) after discharge from the ICU, 
ranges from 1% to 62%. Risk factors for mental disor-
ders are the same as those for cognitive impairment, but 
other risk factors comprise female gender, lower ranks 
of instruction, preexisting disability, and receiving seda-
tives and analgesics in the ICU [10, 11]. Physical impair-
ments are the third component of PICS. Physical impair-
ments involve pulmonary dysfunction, neuromuscular 
weakness, decreased activity, stiffness of major joints, 
foot drop, and inability to return to work, occurring in 
25% to 80% of ICU survivors and may persist for more 
than 5 years after hospital discharge [12].

According to ICU guidelines, all ICU survivors should 
be screened for PICS within 1 year of discharge to facili-
tate recovery and early diagnosis and treatment of this 
syndrome [13]. Nurses play a key role in implementing 
PICS preventive measures. However, a primary diffi-
culty in achieving this goal is the absence of valid in-
struments to easily assess the three components of PICS 
[5]. To address this need, Wang et al. developed the 
self-report form of the healthy aging brain care monitor 
(HABC-M-SR) questionnaire. This instrument enables 
healthcare professionals, including nurses, to identify 
patients with PICS symptoms and refer them to relevant 
specialists [5]. This questionnaire is widely used in the 
United States and has demonstrated acceptable validity 
and reliability. Considering the importance of early diag-
nosis of PICS and its role in accelerating rehabilitation, 
advancing quality of life, and reducing costs for patients 
and their families, the current study was designed to 
translate and examine the psychometric properties of the 
Persian form of the HABC-M-SR (p-HABC). 

Materials and Methods 

A methodological study was conducted on adult pa-
tients discharged from the ICUs of five teaching hospi-
tals (i.e. Imam, Golestan, Razi, Sina, and Beqaei hos-
pitals) of Ahvaz University of Medical Sciences, Ahvaz 
City, Iran. 

The translation phase

First, written approval was taken via email from the de-
veloper of the first instrument. Then, the HABC-M-SR 
was translated based on the technique defined by Wild et 
al. [14]. In this regard, the English form of the HABC-
M-SR was individually translated into Persian by two 
people fluent in Persian and English. One of the transla-
tors was also acquainted with medical terminology, but 
the other was not. The translations were then reviewed 
and compared by a panel of experts. They verified the 
translations’ spelling, grammar, and fluency, made nec-
essary revisions, and prepared a single Persian version 
of the questionnaire. The Persian translation and a copy 

A

Highlights 

• The healthy aging brain care monitor self-report questionnaire has acceptable psychometric properties in the Iranian people.

• The Persian version of the questionnaire is shorter than the original questionnaire. 

• The validity of the Persian version varies in different cultures and languages.
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of the original English instrument were presented to 
two experts fluent in Persian and English, who were not 
involved in earlier steps, to check the correspondence 
between the translated draft and the original instrument. 
After their approval, the Persian version was passed to 
a Persian language expert for vocabulary and grammar 
checking and editing. The Persian HABC-M-SR (p-
HABC) was then back-translated into English via an-
other bilingual translator fluent in Persian and English 
and familiar with the relevant texts. The back-translated 
English form was emailed to the initial developer, who 
checked it for similarity to the original version and com-
mented on bugs. Afterward, 10 people from the target 
groups (i.e. ICU nurses and patients discharged from 
the ICU) were invited to judgment on the suitability of 
wording, readability, ambiguity, and understandability 
of the items in the Persian version. Amendments were 
created on the comments received, and the p-HABC 
was finally prepared for psychometric assessments. In 
addition, the time required to complete the questionnaire 
was estimated at this stage. 

Face validity 

For the qualitative face validity, the researcher asked 
10 patients and 10 nurses to assess the questionnaire’s 
clarity, simplicity, and fluency. For the quantitative face 
validity assessment, 10 patients were asked to rate the 
significance of the instrument’s items on a 5-point Likert 
scale from 1 (not important) to 5 (absolutely important). 
Accordingly, the impact score of the items was estimat-
ed by Equation 1:

1. Impact score=Importance×Frequency (%)

The impact score of an item was determined by multi-
plying the frequency of patients who had rated the item 
as 4 or 5 by the mean importance score of that item. 
Items with an impact score above 1.5 were kept for fur-
ther analysis [14, 15].

Content validity

For assessing the qualitative content validity, 15 experts 
in nursing, critical care, and psychometric assessment 
(10 nurses with PhDs, 2 ICU nurses, and 3 anesthesi-
ologists) were invited to review the instrument in detail 
and share their views on the wording, grammar, simplic-
ity, and clarity of the items. They also commented on 
the importance and main aspects of the concept and the 
components and entirety of the questionnaire. Amend-
ments were then made to the items by the research team 
[16]. In the quantitative content validity assessment, the 

content validity ratio (CVR) and content validity index 
(CVI) were evaluated, and the specialists shared their 
opinions on the essentiality and relevance of the items. 
The relevance of the items is usually considered more 
important [17]. 

Construct validity 

The sample size was defined according to the precon-
ditions of factor analysis. It is recommended to select 5 
to 10 subjects per item [14, 18]. In this study, 10 subjects 
were selected for each item. Since the p-HABC includes 
27 items, 270 eligible patients were recruited from the 
ICUs mentioned above. 

The inclusion criteria included age older than 18 years, 
hospitalization in the ICU, receiving mechanical ven-
tilation for more than 48 hours, and a medical recom-
mendation for post-discharge follow-up [5]. Patients 
with neurologic disorders, those who received palliative 
care during the study, and those who withdrew from 
the study were excluded [5]. Data were gathered by a 
demographic information form and the HABC-M-SR 
questionnaire. After data collection, exploratory and 
confirmatory factor analysis was performed.

Hidden latent factors were extracted through explor-
atory factor analysis (EFA). Sampling sufficiency was 
examined by the Kaiser-Meyer-Olkin (KMO) test. 
Bartlett’s test of sphericity was used to verify the ap-
propriateness of the data for EFA and the significant 
correlation between items. KMO values of 0.7-0.8 and 
0.8-0.9 are counted as good and large, respectively [19]. 
Principal component analysis with varimax rotation was 
used to obtain the latent factors, and eigenvalues and 
scree plots were utilized to verify the number of factors. 
Statistical analyses were performed by the SPSS soft-
ware, version 22.

In confirmatory factor analysis (CFA), the most com-
mon goodness of fit indicators (i.e. chi-square, good-
ness-of-fit index, root mean square error of approxima-
tion (RMSEA), comparative fit index (CFI), normalized 
fit index (NFI), modified goodness-of-fit, and the ratio 
of chi-square to the degree of freedom (χ2/df) and maxi-
mum likelihood were used to check the model based on 
the accepted thresholds. CFA was performed using the 
AMOS software [20].

Reliability and stability

The internal consistency of the whole instrument (fi-
nal version) and its subscales (factors extracted in fac-
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tor analysis) was calculated using the Cronbach α coef-
ficient. Moreover, the stability of the scale was checked 
by the test-retest procedure, and the interclass correlation 
coefficient (ICC) was calculated.

Results

Face and content validity

The Persian form of the HABC-M-SR consisted of 
23 items. In the qualitative and quantitative face valid-
ity phase, the questions were found suitable for subse-
quent analysis, and all items had an impact score greater 
than 1.5. Also, the CVI value of all items was greater 
than 0.79 and the CVR value of all items was greater 
than 0.62. Therefore, no other items were excluded in 

the content validity evaluation, according to the Lawshe 
scale Table 1. Then exploratory factor analysis was done, 
4 questions were removed from the main questionnaire, 
confirmatory factor analysis was done for 23 questions, 
and all indicators of confirmatory factor analysis were 
within the acceptable range.

Construct validity

Patients had a mean age of 52.82±16.49 years and 
spent 10.87±15.13 and 16.35±16.41 days in the ICU and 
hospital, respectively (Table 2). 

The findings of the KMO test (test value: 0.879, 
P<0.0001) and (Bartlett’s test=3) showed that the sam-
ple size and figures were appropriate for factor analy-

Table 2. The participants’ characteristics in exploratory factor analysis 

No. (%)Variables

100(37)Male
Sex

170(63)Female

132(48.9)Primary school 

Education level

65(24.1)Secondary education

50(18.5)High school

7(2.6)Associate degree

16(5.9)Bachelor’s degree and higher

70(25.9)Unemployed 

Job

36(13.3)Housekeeper 

57(21.1)Official job

86(31.9)Self-employed 

21(7.8)Retired

226(87.6)Married 
Marital status 

32(12.4)Single 

55(20.4)Yes
Concomitant disorders

215(79.6)No

19(7)Yes
Hallucination

251(93)No

1(0.4)Yes
Need for mechanical ventilation

269(99.6)No
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sis. Four items (i.e. items 7, 8, 9, and 12) were removed 
during EFA because of low factor loading values, and a 
single factor was extracted that could explain 55.297% 
of the total variance of the total score of the Persian 
HABC-M-SR. Regarding CFA, all indices were within 

acceptable ranges, confirming an acceptable model fit 
(Figure 1) and Table 3. The Cronbach α and ICC of the 
p-HABC were 0.828 and 0.725, respectively.

Table 1. CVI and CVR results of the Persian version of the questionnaire

Results of CVICVIResults of CVRCVRItem No.

Accept1Acceptable0.641.

Acceptable1Acceptable0.622.

Acceptable1Acceptable0.633.

Acceptable0.8Acceptable0.74.

Acceptable1Acceptable0.655.

Acceptable0.9Acceptable0.86.

Acceptable0.7Acceptable17.

Acceptable0.7Acceptable18.

Acceptable0.9Acceptable0.649.

Acceptable0.9Acceptable0.6210.

Acceptable0.9Acceptable0.6411.

Acceptable0.8Acceptable0.6412.

Acceptable1Acceptable0.7213.

Acceptable0.9Acceptable114.

Acceptable0.7Acceptable0.6215.

Acceptable0.9Acceptable0.6216.

Acceptable1Acceptable0.6617.

Acceptable0.9Acceptable0.6618.

Acceptable1Acceptable0.6419.

Acceptable1Acceptable0.6420.

Acceptable1Acceptable0.6621.

Acceptable1Acceptable0.6422.

Acceptable1Acceptable0.6623.

Acceptable0.6Acceptable124.

Acceptable0.8Acceptable0.925.

Acceptable0.8Acceptable0.8226.

Acceptable0.8Acceptable127.
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Discussion

This research aimed to define the psychometric properties 
of the Persian HABC-M-SR in patients with PICS. All 27 
items of the main questionnaire were found to have suitable 
face validity. In the content validity check, all the questions 
were accepted in the CVI and CVR stage. Then, explorato-
ry factor analysis was done, assuming that three factors are 
constant on the questionnaire. Also, questions 7, 8, 9, and 12 
were removed due to low factor loading, and confirmatory 
factor analysis was performed on 23 questions. The Cron-
bach α (0.828) and ICC (0.752) results were acceptable. 

Then, for the remaining 23 questions of the questionnaire, 
230 samples were taken, and confirmatory factor analysis 
was performed, and the results were almost within the ac-
ceptable range. Principal component analysis and scree plot 
confirmed the single-factor structure for 23 items. CFA also 
confirmed the single-factor structure, and the goodness of 
fit indices confirmed the fitness of the model examined in 
this study. Consistent with our results, Monahan et al. have 
also reported that the HABC-M-SR has good reliability and 
validity and can be used to measure and monitor the cog-
nitive, functional, and psychological health of older adults 
attending primary care clinics [21].

Table 3. Goodness of fit indices for the Persian version of healthy aging brain care monitor self-report 

χ2/dfRMSEATLIIFINFICFIThe Goodness of Fit Indices

<3<0.08>0.9>0.9>0.9>0.9Acceptable range

3<0.090.830.850.80.85Results 

Abbreviations: CFI: Comparative fit index; NFI: Normalized fit index IFI: Incremental fit index; TLI: Tucker lewis index; RM-
SEA: Root mean square error of approximation; χ2/df: The ratio of chi-square to the degree of freedom.
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Figure 1. The results of confirmatory factor analysis for the final model
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The HABC-M-SR can monitor symptoms, provide 
feedback, and modify care plans in older adults and ICU 
survivors. In addition, information from the HABC can 
be relied upon for patients who demonstrate impairment 
on cognitive tests [21]. Despite technological advances 
and specialized care provided in ICUs, the symptoms 
cannot be visible in the post-hospital setting. So, the 
HABC can contribute to the rapid assessment of a broad 
span of physical, mental, and perceptive impairments in 
older adults and ICU survivors. Our findings align with 
those of Wang et al. and confirm the effectiveness of the 
HABC-M-SR in measuring the severity of psychologi-
cal and functional symptoms of PICS [5]. 

Patients admitted to ICUs experience more severe cogni-
tive, psychological, and functional symptoms than those 
admitted to other hospital wards. Some studies have also 
shown that young ICU survivors may suffer from similar 
aging symptoms as older patients, regardless of age. There-
fore, all ICU survivors with cognitive symptoms should 
undergo detailed neuropsychological examinations. None-
theless, normal scores on the cognitive subscale should not 
prevent physicians from more assessment, especially if the 
patient’s medical history and assessment raise concerns 
about their cognitive status [5, 22].

Prolonged hospitalization in the ICU is not only very 
harmful to the health of patients but also negatively im-
pacts society [23]. About one-third of patients who encoun-
ter PICS never return to their job, and another third never 
return to their previous level of work or income. At least 
25% of these patients encounter a significant loss of au-
tonomy and need support with activities of regular living 
one year after ICU discharge, placing a significant load on 
informal and formal caregivers [24]. Patients who experi-
ence PICS experience reduced exercise capacity, incapac-
ity, and cooperated quality of life for months, even years, 
after intensive care. Instruments such as the HABC-M-SR 
can help healthcare professionals diagnose patients expe-
riencing PICS early and refer them to relevant specialists 
to treat their symptoms. Healthcare professionals can easily 
use such an instrument with little or no expertise to screen 
and treat PICS symptoms [22]. 

Conclusion

This research showed the acceptable psychometric 
properties of the p-HABC questionnaire in patients with 
PICS. However, this study also has limitations. The 
HABC-M-SR is suitable for adult patients 18 years of 
age and older, and the results cannot be generalized to 
all patients admitted to all ICUs. Among the strengths of 
this study, the following can be mentioned. This study 

makes us more familiar with the factors that cause PICS. 
In addition, using the p-HABC may stimulate further 
studies on the early diagnosis and treatment of PICS in 
ICU survivors in Iran.
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