
  Supplementary-1: Study instruments 

1. The Arabic version of RCSQ (RCSQ-A) was used to assess patients' perceptions of their sleep 
quality. This questionnaire is a brief self-report tool that asks respondents to rate the previous 
nights’ sleep on a five-item visual analogue scale (VAS).[17] Each VAS represents a different 
aspect of sleep: sleep depth, falling asleep, number of awakenings, returning to sleep, and 
overall quality of sleep. The RCSQ has been validated against the PSG and demonstrates a 
reliability coefficient of 0.90.[17] It also demonstrates good internal consistency, with scores of 
0.88 to 0.92, throughout numerous translations including Arabic, German, Spanish, and 
Swedish.[15,24,25,26]  The RCSQ total score is an overall assessment of sleep quality, with a higher 
total score relates to a higher quality of sleep experienced by the patient.[17] The cut-off scores 
for the RCSQ-A that used were based on the studies by Frisk Nordström et al.[24] and Krotsetis 
et al.[25] Patient responses were categorised into the following four classes; very poor = very low 
rating <26; poor = low rating, between 26-50; good = moderate, rating between 51-75; very 
good = high rating >57.  
 
The translation of the RCSQ was carried out by Alsulami et al.[15] according to translation 

guidelines laid down by the World Health Organisation (WHO), and with back-translations 

authorised by the RCSQ developer, Professor K. Richards.[17] The authors evaluated the clarity 

of the translated version (RCSQ-A) using cognitive debriefing methods to assess a sample of ICU 

patients’ understanding of RCSQ-A 5-items. The RCSQ-A was shown to have a very good internal 

consistency, with a Cronbach’s alpha measurement of 0.89 in 56 alert ICU patients, in Saudi 

Arabia. It also proved itself to be a simple tool with a scoring system that Arabic speaking ICU 

patients found easy to understand. [15] 

 

2. To identify factors disrupting patients’ sleep, a modified Sleep in Intensive-Care Unit 

Questionnaire (SICQ)[16] was used. The SICQ has 27 items under the headings sleep quality (five-

items), daytime sleepiness (four-items), and sleep disruptive factors (18-items). The SICQ was 

developed in the 1990s by researchers who performed factor-analysis and reported that the 

questionnaire appears to be internally valid. While this requires further validation with the PSG 

monitor, it has nonetheless been used in many studies. [3,6,21,29] In the current study, measures 

of content and face validity, including peer review by an expert-panel (healthcare providers 

expert in ICU work) were completed, followed by a pilot test of the SICQ with 56 patients. 

Subsequently, the items that required participants to retrospectively rate their sleep quality on 

discharge were removed to prevent recall bias. The items for sleep interruptions from television 

noise and doctor pagers were also removed as these were not used in the ICU. Items regarding 

several similar sources of noise (heart monitor alarms, ventilator alarms, I.V. pump alarms) were 

collated into one category item (machine alarms), and diagnostic-testing, vital-signs, blood-

samples, and administration of medication were similarly collated into the category item clinical 

interventions. The decision to categories these items was made to ensure that the self-

administered SICQ was short and simple, which was particularly important for critically ill 

patients to lessen the burden of the questionnaire. In addition, it was considered that patients 

might not accurately remember or detect the source of an alarm that caused sleep disturbance 

during the previous night, as the ICU environment has many complicated machines. Factors of 

fear, pain and being attached to machines were, however, added, based on patient answers in 

the pilot-test. The questionnaire demonstrated good face validity and was easily 

understandable for patients, as judged by a lack of comments on difficult or ambiguous items.  

 


