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Abstract
Background: Patients hospitalized in critical care units are at risk for developing different health problems such as sleep disorders.
Detection of sleep disorders is very important and needs the appropriate tools. This study was aimed to determine the psychometric
properties of Richard Campbell sleep questionnaire.
Methods: This methodological study was conducted in the cardiac surgery intensive care unit (CICU) of Military Hospital of Tehran
in 2016. A standard translation of the questionnaire was provided, and face and content validity of the questionnaire were qualitatively evaluated by the main users (patients) and experts, respectively. Reliability of the questionnaire was determined using
Inter-rater reliability and internal consistency. In this study, 100 patients who met the inclusion criteria were selected using convenience sampling method. On the 2nd and 3rd day after the hospitalization, quality of their past night’s sleep was measured using
the questionnaire.
Results: The face and content validity of the questionnaire were qualitatively at desired level. The reliability of the questionnaire
through inter-rater correlation coefficient and the Cronbach’s alpha value were 0.714 (P < 0.0001) and 0.906, respectively.
Conclusions: According to the results, Richard Campbell sleep questionnaire is a simple validated instrument that can be used by
health care providers such as nurses to measure the quality of sleep in patients in cardiac surgery intensive care unit (CICU).
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1. Background
Sleep is an indispensable need for the recovery of hospitalized patients (1, 2). Patients admitted to the intensive
care unit (ICU), who are usually critically ill patients, need
more sleep, however, they are at a higher risk for sleep deprivation, poor sleep quality, and disturbed sleep-wake cycle (3, 4).
In previous studies, sleep deprivation has been identified as a major challenge in ICUs (4-6).
And more than 60% of ICU patients are reported to suffer from sleep deprivation and sleep disorders during hospitalization (7). Orwelius et al., (2008) made a large-scale
study on 1625 patients hospitalized in medical and surgical intensive care units and found that 38% of them had
difficulties in falling asleep and 61% were in the need for
more sleep (8). Detection of sleep disorders is very important and needs the appropriate tools (9). Due to the importance of sleep disorders, they have been measured long
ago, and many questionnaires have been described in the
history of sleep disorder assessment. These questionnaires

can be used as diagnostic tests or for evaluation of treatment response. Questionnaires are also important instruments in epidemiological studies and clinical trials (10).
In earlier studies regarding the sleep of ICU patients,
predominantly objective methods have been used and
only in some extent various subjective ones (11). The commonest objective method is polysomnography, which is
the most reliable and valid method available to measure
sleep; it is also against it that other methods are evaluated
(11, 12). The disadvantage of polysomnography, as with several other objective methods, is that it requires advanced
equipment and is time and cost consuming, due to the fact
that it requires expertise to interpret the results. In subjective methodologies, the patients themselves describe the
quality and quantity of their own sleep, usually with the
aid of a questionnaire. The advantage of these methods
is that it takes relatively little time to collect information
on patients’ sleep and process the data (11, 12). The Richard
Campbell sleep questionnaire (RCSQ) is one of the instruments that, due to its unique features, such as simplicity,
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having short items, and visual state is used to measure the
sleep quality in patients in the intensive care unit (ICU).
RCSQ was developed by Richard Campbell in 2000 for the
assessment of sleep quality among critically-ill patients in
critical care units. Richard Campbell et al., evaluated the reliability of the questionnaire through internal consistency
assessment and reported a Cronbach’s alpha value of 0.90,
and principal components factor analysis revealed a single
factor (Eigenvalue = 3.61, percent variance = 72.2). The RCSQ
total score accounted for approximately 33% of the variance in the PSG indicator sleep efficiency index (P < 0.001).
The data provide support for the reliability and validity of
the RCSQ (13). It has widely been used in clinical studies for
sleep quality assessment (14-19). Although this questionnaire has been translated into most popular languages for
quality assessment of sleep in patients, there is a great gap
for localization and translation of this questionnaire into
the Farsi, the Iranian language. Considering the existing
gap and the need for such a suitable instrument for quality assessment of sleep in patients in intensive care units
(ICU), the aim of the present study was to examine the psychometric properties of Richard Campbell sleep questionnaire in patients in the intensive care unit.
2. Methods
This methodological study was conducted in Baqiyatallah University of Medical Sciences in Tehran. The study
population consisted of all patients admitted to cardiac
surgery intensive care unit (CICU) of Baqiyatallah Hospital
in Tehran in 2016.
Selection criteria included an age of 15 or more, hospitalization in CSICU for 2 days or more, complete consciousness, no use of psychiatric medications, no use of
hypnotics or opioids 5 to 6 hours before nighttime sleep,
no affliction by class III or IV heart failure, known sleep
disorders, and hearing or visual problems. Exclusion criteria were reluctance to stay in the study, need for cardiopulmonary resuscitation, and the intake of sedatives,
hypnotics, anesthetics, or amphetamines during the study.
Sample size was calculated using Altman’s nomogram
and the results of a similar study the nomograpm showed
that with a type I error of 0.05 and a power of 0.80, 45 patients were needed ninety in total. However, considering
an attrition rate of 10%, we increased sample size to 100 (14).
Samples were selected according to the inclusion criteria
using non-probability sampling method.
Study instruments were a demographic questionnaire
and Richards-Campbell sleep questionnaire (RCSQ). RCSQ
is a self-administered questionnaire, as a brief scale, RCSQ
contains 5 items on perceived sleep depth, sleep onset latency (or time to fall asleep), number of awakenings, ef2

ficiency (or percentage of time awake), and sleep quality
as well as one item on perceived nighttime noise. The 1st
5 items are responded using a 100-millimeter visual analogue scale. The mean of all 5-item scores ranges from 0
to 100 and shows total sleep quality. Higher scores represent higher sleep quality. The 6th item is also scored from
0 (very noisy) to 100 (very quiet) (13).
The psychometric properties of Richard Campbell
sleep questionnaire (RCSQ) were evaluated in 2 stages. The
1st step involved the process of standard translation of the
questionnaire, evaluation of face and content validity, and
reliability (internal consistency and stability) of its translated version.
The translation process was performed according to
the quality assessment of life style provided by WHO as a
forward and back translation. The 5-item questionnaire
was selected based on the research objectives and the criteria considered by the researcher. For translating the questionnaire, a written consent form was obtained from designer of the questionnaire, Richard Campbell. In the 1st
step, the questionnaire was translated from its original
language into Farsi, the Iranian language, by 2 native translators. In the 2nd step, the initial translations were reviewed and compared by another translator who was mastered both source and target languages. Then, differences
and contradictions between the translations were determined and corrected. Finally, the translations were combined and integrated and the final Iranian version of the
questionnaire was prepared.
In the 3rd step, the Iranian version of the questionnaire was translated back into English. In the 4th step, the
translated version of the questionnaire (from Farsi into English) was reviewed and sent to Richard Campbell to be
confirmed. Then, the Iranian translation was reviewed by
the experts in terms of spelling mistakes and grammatical
errors, and its final version was provided to evaluate the
psychometric properties (Figure 1).
To determine face validity of the questionnaire, the following items were evaluated.
- Difficulty level: Identifying items, phrases or words
that are difficult to understand.
- Appropriateness: Accuracy and appropriateness of
the desired relationship between questionnaire objectives
and components.
- Uncertainty: Defining ambiguous and unclear words
that make different interpretations (20).
By changing the sentences and phrases for face validity,
the whole validity may change; therefore, after designing
the questionnaire, face validity should be evaluated as the
first measure (21).
In this study, content validity was evaluated qualitatively. For this purpose, a number of experts were interCrit Care Nurs J. 2018; 11(1):e65483.
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Forward translation from
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Review of translation by
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Back translation from Persian to
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English by bilingual translator

Forward translation from English to
Persian by translator 2

Confirm Back translation
from Persian to English by Professor
Campbell (main designer of scale)

Final Persian version RCSQ for
validity & reliability testing

Figure 1. Forward and back translations of the RCSQ

viewed and asked to read the questionnaire carefully and
provide their corrective views comprehensively in a written form. In this method, some points such as observing grammar, using proper words, placing items in their
proper place, and appropriate scoring were investigated
by the experts.
To evaluate the reliability of questionnaire, in this
study, 100 patients who met the inclusion criteria were selected using the convenience sampling method. On the
2nd and 3rd day after the hospitalization, quality of their
past night’s sleep was measured using the questionnaire.
The collected data were analyzed using the SPSS software
(v. 21).
Internal consistency and inter-rater reliability through
computation of the Pearson correlation was used. To determine internal consistency, the Cronbach’s alpha coefficient was calculated (Table 1). According to this method,
the questionnaire will be reliable if the Cronbach’s alpha
coefficient be greater than or equal to 0.7 (22). Another
Crit Care Nurs J. 2018; 11(1):e65483.

method used for assessing the reliability of the questionnaire was inter-rater reliability that measures stability coefficient and correlation coefficient between different observers, evaluators and referees of a subject, which is also
called the coefficient of agreement and is shown by the
Kappa coefficient (23) (Table 1).
Table 1. Reliability Coefficients of Richard Campbell Sleep Questionnaire
Item Frequency
5

Pearson’s Correlation

Cronbach’s Alpha

0.714

0.906

3. Results
In this study, the mean age of participants was 60.65
years with standard deviation of 10.035. Also, 72% of the
participants were male and 28% were female. The face and
content validity of the questionnaire were qualitatively at
desired level.
3
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Reliability of the questionnaire was measured using
inter-rater reliability through Pearson correlation coefficient (r = 0.714, P < 0.0001) and internal consistency
through Cronbach alpha (r = 0.906, P = 0.0001).

4. Discussion
The findings of this study showed that Richard Campbell sleep questionnaire (RCSQ) is a useful instrument for
measuring the sleep quality in patients in the intensive
care units (ICU). The psychometric properties of the questionnaire have been confirmed in several studies and its validity, for the 1st time, was measured in Iran. According to
the findings of this study, this questionnaire had a desirable validity and reliability for measuring the sleep quality
in patients in the intensive care unit (ICU), which is consistent with the results of other studies (14-16).
Li-Xia et al., (2016) evaluated validity of the Chinese
version of this questionnaire in China, and reported the
content validity of 0.84, internal consistency reliability of
0.874 and test-retest reliability of 0.912 (24).
In a study by Krotsetis et al., (2017) in Germany, the German version of the Richard Campbell sleep questionnaire
showed internal consistency (Cronbach’s alpha) of 0.88,
and mean standard deviation (SD ± 27.57) of 47.00 (19).
Also, in a study by Hu et al., (2015), the Chinese version
of the RCSQ , showed internal consistency (Cronbach’s alpha) of 0.84 (25).
Another study by Missildine et al., (2010) showed internal consistency (Cronbach’s alpha) of 0.90 and validity of
58% (18).
According to the study by Frisk et al., (2003), RCSQ is a
reliable and valid instrument to measure the sleep quality
of patients in the intensive care unit (12).
Also, several studies have confirmed the validity and
reliability of RCSQ (14, 16, 17). Advantages of the questionnaire include a few simple and understandable questions
for critically ill patients, having a visual state, a special design to measure the quality of sleep in patients admitted
to intensive care units, as well as its high validity and reliability. Therefore, this questionnaire is recommended to
measure the quality of sleep in patients in intensive care
units. One of the limitations of this study is that this study
was only performed in patients admitted to the intensive
care unit in Tehran. Further studies are recommended to
be performed on other groups of patients and hospitalization units, even in a comparative way.
4.1. Conclusion
Richard Campbell sleep questionnaire is a short and
easy instrument that has been developed with acceptable
4

psychometric properties. According to the results of this
study, the psychometric properties of this study in Iran are
consistent with those of studies in different countries with
different culture. Given the special condition of patients in
the intensive care unit and the inadequacy of their mental and physical condition, It was also revealed that this
questionnaire is a suitable instrument in terms of simple
scoring, desired reliability and validity for measuring the
quality of sleep in patients, and can be used by health care
providers such as nurses to measure the quality of sleep in
patients admitted to the intensive care unit.
Supplementary Material
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