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Incidence of cervical collar‑related 
pressure injury in patients with head 
and neck trauma: A scoping review 
study
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Maryam Eghbali‑Babadi, Majid Rezvani2

Abstract:
The use of the cervical collar to support the head and neck is inevitable in many patients with head 
and spinal cord injuries. One of the consequences of using this instrument is the development of 
pressure injuries. Therefore, in this review study, the incidence of as well as the risk factors for cervical 
collar‑related pressure injury in this group of patients was evaluated. The current study is a scoping 
review conducted in 2022. Five scientific databases (PubMed, Scopus, Web of Science, ProQuest, 
and CINAHL), as well as Google Scholar, were searched for relevant studies published from 1990 to 
2022 using the following keywords: trauma, spinal cord injury, head injury, head trauma, collar, cervical 
collar, cervical immobilization, risk factors, incidence, pressure injury, pressure ulcer, and bed sore. 
The search was performed independently by two researchers. Articles from the initial search were 
first recorded in special tables, and then, were reviewed and analyzed separately by two researchers. 
After extraction, information from each article was entered into a special table categorized by year, 
country, study design, study population, the incidence of cervical collar‑related pressure injury, risk 
factors for cervical collar‑related pressure injury, and grades of pressure injury. Of the 10 articles, 
6 were retrospective cohort studies, 3 were cross‑sectional descriptive studies, and 1 was a case 
report study. In terms of the study population, one study was conducted on pediatric patients, one was 
conducted on elderly patients, and eight were conducted on adults with head and neck trauma. In eight 
articles, the incidence of cervical collar‑related pressure injury was reported. The reported incidence 
varied between 1.1% and 78.4%. In eight articles, risk factors for cervical collar‑related pressure injury 
were reported. The most common risk factors were duration of cervical collar use, hospitalization in 
intensive care units, low level of consciousness, and longer hospital stay. The current review study 
showed that a significant percentage of head and neck trauma patients for whom cervical collar is 
used suffer from different grades of pressure injuries. Hence, healthcare providers should consider 
this issue when caring for this group of patients and take the necessary preventive measures in this 
regard. It should be noted that previous studies in this field had significant limitations, and thereby, it 
is strongly recommended to conduct further studies with a stronger methodology.
Keywords:
Head trauma, immobilization, medical device‑related pressure injury, neck trauma, review, spinal 
cord injury

Introduction

Trauma is considered as the first leading 
cause of disability among the active 

population in developing countries and is 

the second leading cause of death in both 
genders.[1]

Spinal trauma is one of the most prevalent 
traumas of the central nervous system, 
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which can be associated with a spinal fracture and spinal 
cord injury.[2] Spinal trauma is a common occurrence in 
the United States, affecting 350 out of every 1 million 
people,[3] and approximately one‑third of these patients 
are diagnosed with an unstable spinal fracture or spinal 
cord injury. Spinal cord injury also constitutes about 
23% of all spinal traumas.[4] In Iran, based on the data 
registered in the National Trauma System, about 5.8% 
of admitted trauma patients have suffered traumatic 
spinal cord injuries.[5]

Head and spinal cord injuries are a kind of injury that can 
be associated with remarkable problems for the patient 
involved. Its long treatment and rehabilitation periods, 
expensive treatment costs, and impact on one’s daily 
functioning always pose a great burden on the patient, 
his/her family, and the community.[6]

The costs of treating these new wounds are estimated at 
$5000 per case.[7] The financial cost to the health service 
is estimated at £4300–£6400 per patient.[8]

In terms of the prevalence of spinal cord injury, its 
prevalence is reported to be 1 per 1000 people. In addition 
to acute complications, patients may experience chronic 
complications such as cardiovascular, respiratory, 
musculoskeletal, urinary, and skin disorders, which 
themselves have significant negative impacts on them.[9]

One of the skin problems that a significant percentage 
of patients with head and spinal cord injuries may 
suffer from is pressure injury.[9‑12] In one recent study, 
it was reported that nearly 40% of patients with head 
and spinal cord injuries experience different grades of 
pressure injuries.[13] Another study in 2022 showed that 
about 28 percent of trauma patients are confronted with 
some degree of pressure injuries.[14] One type of pressure 
injury which has received special attention in recent 
years is medical device‑related pressure injury.[15,16] This 
type of injury occurs in the skin under the area where a 
medical device is applied for the patient and conforms 
to the pattern or shape of the device.[15] Trauma patients 
are significantly at risk of developing such injuries. 
In one study, the incidence of medical device‑related 
pressure injuries was reported to be 13% among patients 
with suspected spinal cord injuries.[17] For most of the 
patients with head and neck trauma, it is necessary to 
use a cervical collar to support their head and neck.[18]

Cervical collars are of very important value during spinal 
trauma. The application of cervical collars was verified 
in minimizing maximal movement at the cervical spine 
during trauma.[19]

Preventative interventions for cervical collar‑related 
pressure injury include removal of the extrication collar, 

cervical spine clearance, nursing education, routine 
nursing care, use of products such as air mattresses, and 
a multidisciplinary approach to care.[20]

Although collars are useful instruments for stabilizing/
immobilizing the actual or suspected injury to prevent 
further damage in head and spinal cord injuries patients, 
their use can be associated with several consequences, one 
of the main of which is cervical collar‑related pressure 
injury.[20,21] These injuries can occur on the chin, in the 
occiput, mandible, laryngeal prominence, or even upper 
regions of the chest.[22] Patients with pressure injuries are 
confronted with several bad experiences such as pain, 
body image disturbance, loss of individual independence, 
infection, and frequent hospitalization.[23] In addition, 
the cost of pressure injury is very high. In one study 
in Australia, researchers reported the cost of pressure 
injuries in public hospitals was about $9.11 billion.[24]

When caring for the skin in patients with head and 
spinal cord injuries, great attention is usually paid to 
regular pressure injuries, which are mostly caused in 
the back and sacrum due to prolonged immobility, 
and less attention is paid to medical device‑related 
pressure injuries. In this regard, previous studies 
also showed that these groups of patients are at great 
risk of such injuries, especially cervical collar‑related 
pressure injuries. Having information with regard to the 
incidence of and risk factors for cervical collar‑related 
pressure injury in patients with head and spinal cord 
injuries makes healthcare providers take preventive 
measures more carefully and with better planning. In 
addition, information in this field helps researchers for 
conducting necessary studies. Scoping review that is 
usually conducted to map the body of literature on a 
topic area is helpful in this regard. So, the current study 
was designed and conducted to review the relevant 
studies in this field.[25] The current study is a scoping 
review aimed to review the studies about the incidence 
and risk factors of cervical collar‑related pressure injury.

Materials and Methods

The current study is a scoping review aimed to review 
the studies about the incidence and risk factors of cervical 
collar‑related pressure injury.

Scoping reviews are used to present a broad overview 
of the evidence pertaining to a topic, irrespective of 
study quality, and are useful when examining areas 
that are emerging, to clarify key concepts and identify 
gaps. Scoping reviews are a relatively new approach to 
evidence synthesis and are now seen as a valid approach 
in those circumstances where systematic reviews are 
unable to meet the necessary objectives or requirements 
of knowledge users.[26,27] Munn et  al. determined the 
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following six indications for conducting a scoping 
review: 1) determine the types of evidence that are 
available in a specific topic, 2) clarify main concepts and 
definitions in the specific topic, 3) clarify how studies 
are conducted on a specific issue, 4) determine the key 
characteristics or factors related to a specific concept, 
and 5) conducting a scoping review as a precursor to 
conducting a systematic review on a specific issue.[27]

For this scoping review, we searched five scientific 
databases (PubMed, Scopus, Web of Science, ProQuest, 
and CINAHL), as well as Google Scholar for relevant 
studies using the following keywords: trauma, spinal 
cord injury, head injury, head trauma, collar, cervical 
collar, cervical immobilization, risk factors, prevalence, 
pressure injury, pressure ulcer, and bed sore. The 
Boolean operators (AND, and OR) were used to better 
search each database. The following is a sample of 
search strategies in the PubMed database: “pressure 
injury”  [title/abstract] OR “pressure ulcer”  [title/
abstract] OR “bed sore” [title/abstract] AND “cervical 
collar” [title/abstract] OR “cervical” [title/abstract] OR 
“cervical immobilization” [title/abstract] AND “spinal 
cord injury”  [title/abstract] OR “head injury”  [title/
abstract] OR “head trauma” [title/abstract].

Inclusion and exclusion
Concepts related to cervical collar and pressure injury, 
population groups as adults, older adults, and pediatric 
and only peer‑reviewed studies were included in this 
study.

English/Persian articles were included in the study, and 
non‑English articles were excluded [Figure 1]. Pre‑print 
articles, editorials and commentary articles, review 
articles, electronic posters, conference proceedings, gray 
literature, and studies in which pressure injuries related 
to medical devices were not the primary reason for 
admission were excluded. Also, articles were excluded 
if their full‑text version was unavailable and also if the 
focus of the article was an assessment or the evaluation 
of an instrument. The publication year of articles was 
limited from 1990 to 2022.

The search was performed independently by two 
researchers. Articles from the initial search were first 
recorded in special tables, and then, were reviewed and 
analyzed separately by two researchers. Title, abstract, 
and full‑text screening were performed. In case of 
disagreement between the two researchers, a discussion 
was conducted or the opinion of the third researcher 
was obtained. After extraction, information from each 
article was entered into a special form categorized 
by year, country, study design, study population, the 
incidence of cervical collar‑related pressure injury, risk 
factors for cervical collar‑related pressure injury, and 

grades of pressure injury that were tested by the team 
before their use.

Results

The initial search showed 37 relevant articles. After 
the initial review, 23 articles were excluded due to 
duplication (6 articles), lack of information related to the 
aim of the study (17 articles), and unavailability of their 
full‑text version (4 articles). Ultimately, 10 articles were 
included in the final analysis [Figure 1]. Table 1 lists the 
characteristics of these articles [Table 1].

Of the 10 articles, 6 were retrospective cohort studies, 3 
were cross‑sectional descriptive studies, and 1 was a case 
report study. Three studies were conducted in Spain, 
two studies in the Netherlands, and one study in the 
United States, Canada, Spain, and Iran. In terms of the 
study population, one study was conducted on pediatric 
patients, one was conducted on elderly patients, and 
eight were conducted on adults with head and spinal 
cord injuries.

In eight articles, the incidence of cervical collar‑related 
pressure injury was reported. The reported incidence 
varied between 1.1% and 78.4%. The highest and 
lowest reported incidences were both related to studies 
conducted in the Netherlands. Only four studies (one 
case report study) assessed and reported the grades of 
pressure injury based on the National Pressure Ulcer 
Advisory Panel  (NPUAP) grading system. In these 
studies, different grades of cervical collar‑related 
pressure injuries were reported. However, most 
injuries were in grades 1 and 2. In eight articles, risk 
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Figure 1: PRISMA flow chart
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factors for cervical collar‑related pressure injury were 
reported. The most common risk factors were duration 
of cervical collar use, hospitalization in intensive care 
units, low level of consciousness, and longer hospital 
stay.

Discussion

In previous studies, less attention has been paid to 
medical device‑related pressure injuries in patients 
with head and spinal cord injuries. In this scoping 
review study, the studies about the prevalence and 
risk factors of cervical collar‑related pressure injury 
in the head and spinal cord injuries were evaluated. 
Our findings showed that head and spinal cord injury 
patients, in whom a cervical collar is used, are at high 
risk of pressure injury. Results of the present review 

also showed that longer duration of cervical collar use, 
hospitalization in intensive care units, and low level 
of consciousness were among the main risk factors for 
cervical collar‑related pressure injury in this group of 
patients.

The incidence of cervical collar‑related pressure injury 
was reported between 1.1% and 78.4%, which is 
significant. In addition to pain and discomfort, cervical 
collar‑related pressure injury can lead some patients 
to have a higher risk of acquiring an infection than 
others.[22] Given the importance of medical device‑related 
pressure injuries, the NPUAP has identified several 
recommendations for the prevention of such injuries.[28] 
Unfortunately, some of these measures are not useful 
for the prevention of cervical collar‑related pressure 
injuries.

Table 1: Article that entered in final review
Article Title Country Type of 

study
Sample 

Size
Incidence Risk factors Grades of 

pressure injury
1 Pressure injury development in 

critically ill patients with a cervical 
collar in situ: A retrospective 
longitudinal study (Wang et al., 2020).

Australia retrospective 
cohort study

906 0.7 duration of cervical collar use, 
hospitalization in intensive care 
units

grades 1 (n=2), 
2 (n=2), 3 (2), 
and deep 
injury (n=2)

2 Pressure ulcers, indentation marks 
and pain from cervical spine 
immobilization with extrication collars 
and headblocks: An observational 
study (Ham et al., 2016).

The 
Netherland

Descriptive 
study

342 78.4 ‑ grades 
1 (n=257) and 
2 (n=10)

3 Cervical collar‑related pressure ulcers 
in trauma patients in intensive care 
unit (Ham et al., 2014).

The 
Netherland

retrospective 
study

88 1.1 ‑ ‑

4 Factors predicting cervical 
collar‑related decubitus ulceration 
in major trauma patients [published 
correction appears in Spine (Ackland 
et al., 2007).

Australia retrospective 
study

299 ‑ duration of cervical collar use, 
hospitalization in intensive care 
units, mechanical ventilation use

‑

5 Cervical spine injuries and collar 
complications in severely injured 
paediatric trauma patients (Chan 
et al., 2013).

Canada retrospective 
study

365 5.2 duration of cervical collar use, 
hospitalization in intensive care 
units, low level of consciousness, 
longer hospital stay, and older age

‑

6 Time in Collars and Collar‑Related 
Complications in Older 
Patients (Nakanishi et al., 2019). 

Australia retrospective 
study

1207 1.4 the use of cervical collar for 
more than 24 hours, male sex, 
hospitalization in intensive care 
units, low level of consciousness, 
and having underlying 
cardiorespiratory diseases

‑

7 Pressure sores secondary to 
immobilization with cervical collar: 
a complication of acute cervical 
injury (Molano Alvarez et al., 2004).

Australia retrospective 
study

92 23.9 the severity of the disease, 
hospitalization in intensive care 
units, mechanical ventilation use

grades 1 (n=6), 
2 (n=9) and 
3 (n=7)

8 Insult after injury: pressure ulcers in 
trauma patients (Watts et al., 1998).

The United 
States

descriptive 148 7.1 ‑ ‑

9 Pressure ulcer stage IV caused by 
cervical collar in patients with multiple 
trauma in intensive care unit (Tafti 
et al., 2015).

Iran case study 1 ‑ ‑ grades 4

10 An evaluation of the effects 
of semirigid cervical collars in 
patients with severe closed head 
injury (Chendrasekhar et al., 1998).

retrospective 
study

52 38 duration of cervical collar use, ‑
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In 1986, the NPUAP was established to ensure 
ongoing pressure ulcer prevention, management, 
and research. It is an organization that works to 
develop guidelines and establish best practices for 
pressure ulcers. Through public policy development, 
education, and research, NPUAP has improved patient 
outcomes in the prevention and treatment of pressure 
ulcers.[29] For instance, NPUAP has recommended that 
the skin of the areas where the medical devices are 
applied for the patient be evaluated for early signs 
of pressure injury shortly after removing the medical 
device.

Another recommendation is to move the device within 
short intervals. These recommendations are almost 
impossible in patients with trauma or suspected head 
and neck trauma. However, some of them are useful. 
For instance, NPUAP has recommended using of 
preventative dressings on the skin of the areas where 
the medical devices are applied. This measure is a more 
practical way to prevent medical device‑related pressure 
injuries; however, their effectiveness in preventing 
cervical collar‑related pressure injuries should be 
evaluated in future studies.

The first step in preventing pressure injury is to 
identify at‑risk patients. In this regard, for regular 
pressure injuries, there are some pressure injury risk 
assessment tools, such as Braden, Waterloo, or Norton 
which can be used in addition to clinical judgment.[30‑34] 
However, it is not possible to use these tools to 
predict the risk of medical device‑related pressure 
injury. It seems that it is necessary to develop similar 
tools to predict the risk of medical device‑related 
pressure injury. Until then, identifying patients at 
risk for this type of injury will only be possible based 
on the clinical judgment of healthcare providers. 
In this study, the following factors were identified 
as the predictive factors for cervical collar‑related 
pressure injury: duration of cervical collar use, 
hospitalization in intensive care units, low level of 
consciousness, longer hospital stay, older age, having 
underlying cardiorespiratory diseases, and the need 
for mechanical ventilation. These factors can be used 
to develop tools for predicting the risk of medical 
device‑related pressure injury. In addition to this, 
identifying these factors helps healthcare providers 
make more accurate clinical judgments.

Our findings also showed that cervical collar‑related 
pressure injuries can range from superficial (grade 1) to 
deep (grade 4) injuries. In this regard, in one study, it 
was reported that the injury was a deep tissue injury in 
which the skin remained intact, but the tissue beneath 
was damaged and necrotic. In areas where the collar 
has contact with the skin, including the occiput, chin, 

mandible, and even upper regions of the chest, there 
is a small gap between the skin and the bone beneath 
it due to the low subcutaneous tissue. This causes 
cervical collar‑related pressure injuries to quickly turn 
into grade 4 pressure injuries in which the bone beneath 
the area of injury can be seen. This issue should be 
considered by healthcare providers when caring for 
patients with a cervical collar and carefully assessing 
the injuries.

Nurses must be sensitive about skincare, nutrition, 
position changing, and training, and maintain the care 
with evidence‑based about pressure ulcers.[35]

The current study had remarkable limitations that 
should be considered when using the results. The 
methodology of data collection in the studies reviewed 
was mostly poor. Of the 10 articles, 1 was a case report 
study, and of 9 articles, 7 were retrospective studies. 
In this method, data is collected by referring to the 
records of discharged patients. This methodology 
faces remarkable limitations, the most important of 
which is the accuracy of data recorded in the records 
of discharged patients. In the studies reviewed, 
samples had also remarkable limitations. Of 10 
articles, 8 studies were conducted on adults with head 
and neck trauma, 1 study was conducted on elderly 
patients, and 1 was conducted on elderly pediatric 
patients. Also, most of the articles did not evaluate 
the grades of pressure injuries, and none of them 
accurately assessed the areas where pressure injuries 
occur. Also, this study did not evaluate the quality of 
the evidence.

Another limitation of this study was the lack of high‑level 
evidence such as randomized clinical trials; most of the 
findings were extracted from descriptive articles.

Conclusions

The current review study showed that a significant 
percentage of head and spinal cord injuries patients 
for whom cervical collar is used suffer from different 
grades of pressure injuries. Hence, healthcare providers 
should consider this issue when caring for this 
group of patients and take the necessary preventive 
measures in this regard. Also, several risk factors can 
increase the risk of cervical collar‑related pressure 
injury in these patients. These risk factors can be 
used by nurses and other healthcare providers 
when caring for head and neck trauma patients to 
provide principled care to these patients. However, 
it should be noted that previous studies in this field 
had significant limitations, and thereby, it is strongly 
recommended to conduct further studies with a 
stronger methodology.



Behnammoghadam, et al.: Cervical collar‑related pressure injury

6	 Journal of Education and Health Promotion | Volume 12 | July 2023

Acknowledgement
We would like to thank the authorities of Isfahan 
University of Medical Sciences for their comprehensive 
support for this study with grant number 3400251.

Ethical considerations
This project was supported and approved by the ethics 
committee of Isfahan University of Medical Sciences with 
the project number IR.MUI.NUREMA.REC.1400.043 as 
part of the doctoral dissertation.

Financial support and sponsorship
This study was financially supported by Isfahan  
University of Medical Sciences, Isfahan, Iran.

Conflicts of interest
There are no conflicts of interest.

References

1.	 Kord Z, Alimohammadi N, Jafari Mianaei S, Riazi A, Zarasvand B. 
Clinical guideline for nursing care of children with Head Trauma 
(HT): Study protocol for a sequential exploratory mixed-method 
study. Pediatric Health Med Ther 2020;11:269-75.

2.	 Oliver M, Inaba K, Tang A, Branco BC, Barmparas G, Schnüriger B, 
et al. The changing epidemiology of spinal trauma: A 13-year 
review from a level I trauma centre. Injury 2012;43:1296-300.

3.	 Hagan MJ,  Pertsch NJ ,  Leary OP,  Xi  K,  Zheng B, 
Camara-Quintana JQ, et al. Socioeconomic and psychosocial 
predictors of magnetic resonance imaging after cervical and 
thoracic spine trauma in the United States. World Neurosurg 
2022;161:e757-66.

4.	 Yadollahi M, Kashkooe A, Habibpour E, Jamali K. Prevalence and 
risk factors of spinal trauma and spinal cord injury in a trauma 
center in Shiraz, Iran. Iran Red Crescent Med J 2018;20:e14238.

5.	 Heidari P, Zarei MR, Rasouli MR, Vaccaro AR, Rahimi-Movaghar V. 
Spinal fractures resulting from traumatic injuries. Chin J Traumatol 
2010;13:3-9.

6.	 Kang Y, Ding H, Zhou H, Wei Z, Liu L, Pan D, et al. Epidemiology 
of worldwide spinal cord injury: A literature review. J 
Neurorestoratol 2018;6:1-9.

7.	 Gefen A, Ousey K. Update to device-related pressure ulcers: 
SECURE prevention. COVID-19, face masks and skin damage. J 
Wound Care 2020;29:245-59.

8.	 Ferris A, Price A, Harding K. Pressure ulcers in patients receiving 
palliative care: A systematic review. Palliat Med 2019;33:770-82.

9.	 Sezer N, Akkus S, Ugurlu FG. Chronic complications of spinal 
cord injury. World J Orthop 2015;6:24-33.

10.	 Rafiei H, Abdar ME, Iranmanesh S, Lalegani H, Safdari A, 
Dehkordi AH. Knowledge about pressure ulcer prevention, 
classification and management: A survey of registered nurses 
working with trauma patients in the emergency department. Int 
J Orthop Trauma Nurs 2014;18:135-42.

11.	 Delparte JJ, Flett HM, Scovil CY, Burns AS. Development of 
the spinal cord injury pressure sore onset risk screening (SCI-
PreSORS) instrument: A pressure injury risk decision tree for 
spinal cord injury rehabilitation. Spinal Cord 2021;59:123-31.

12.	 Iranmanesh S, Rafiei H, Sabzevari S. Relationship between Braden 
scale score and pressure ulcer development in patients admitted 
in trauma intensive care unit. Int Wound J 2012;9:248-52.

13.	 D Costa P, Harvey LA, Hossain MS, Islam M, Rahman M, 
Glinsky JV, et al. Incidence, severity and time course of pressure 
injuries over the first two years following discharge from hospital 

in people with spinal cord injuries in Bangladesh. Spinal Cord 
2022;60:348-53.

14.	 Mobayen  M,  Karkhah  S ,  Bagher i  P ,  Fe izkhah  A, 
Taati Moghadam M, Mohmmadnia H, et al. Hospital-acquired 
pressure ulcers in trauma patients: A retrospective study of 410 
patients at a referral trauma center in the North of Iran. Open 
Nurs J 2022;2022:e187443462209200.

15.	 Rashvand F, Shamekhi L, Rafiei H, Nosrataghaei M. Incidence 
and risk factors for medical device-related pressure ulcers: The 
first report in this regard in Iran. Int Wound J 2020;17:436-42.

16.	 Fereidouni Z, Behnammoghadam M, Rashvand F, Rafiei H. 
Development and testing of the psychometric properties of the 
attitude towards medical device-related pressure ulcers/injuries 
questionnaire. Wound Manag Prev 2021;67:30-5.

17.	 Ham WH, Schoonhoven L, Schuurmans MJ, Leenen LP. 
Pressure ulcers in trauma patients with suspected spine injury: 
A prospective cohort study with emphasis on device-related 
pressure ulcers. Int Wound J 2017;14:104-11.

18.	 Wang HR, Campbell J, Doubrovsky A, Singh V, Collins J, 
Coyer F. Pressure injury development in critically ill patients 
with a cervical collar in situ: A retrospective longitudinal study. 
Int Wound J 2020;17:944-56.

19.	 Nutbeam T, Fenwick R, May B, Stassen W, Smith J, Shippen J. 
Maximum movement and cumulative movement (travel) to inform 
our understanding of secondary spinal cord injury and its 
application to collar use in self-extrication. Scand J Trauma Resusc 
Emerg Med 2022;30:4.

20.	 Lacey L, Palokas M, Walker J. Preventative interventions, 
protocols or guidelines for trauma patients at risk of cervical 
collar-related pressure ulcers: A scoping review. JBI Evid Synth 
2019;17:2452-75.

21.	 Ham WH, Schoonhoven L, Schuurmans MJ, Leenen LP. 
Pressure ulcers, indentation marks and pain from cervical spine 
immobilization with extrication collars and headblocks: An 
observational study. Injury 2016;47:1924-31.

22.	 Tafti AA, Sajadi S, Rafiei H. Pressure ulcer stage IV caused by 
cervical collar in patients with multiple trauma in intensive care 
unit. Int Wound J 2015;12:606-7.

23.	 Nassehi A, Jafari M, Rashvand F, Rafiei H, Hosseinpour F, 
Shamekhi L. Intensive care unit, cardiac care unit, and emergency 
department nurses' perceptions of medical device-related 
pressure injuries: A cross-sectional study. Wound Manag Prev 
2022;68:24-8.

24.	 Nghiem S, Campbell J, Walker RM, Byrnes J, Chaboyer W. 
Pressure injuries in Australian public hospitals: A cost of 
illness study. Int J Nurs Stud 2022;130:104191. doi: 10.1016/j.
ijnurstu.2022.104191.

25.	 Pham MT, Rajić A, Greig JD, Sargeant JM, Papadopoulos A, 
McEwen SA. A scoping review of scoping reviews: Advancing 
the approach and enhancing the consistency. Res Synth Methods 
2014;5:371–85.

26.	 Tricco AC, Lillie E, Zarin W, O’brien K, Colquhoun H, Kastner M, 
et al. A scoping review on the conduct and reporting of scoping 
reviews. BMC Med Res Methodol 2016;16:15.

27.	 Munn Z, Peters MDJ, Stern C, Tufanaru C, McArthur A, 
Aromataris E. Systematic review or scoping review? Guidance for 
authors when choosing between a systematic or scoping review 
approach. BMC Med Res Methodol 2018;18:143.

28.	 Nayar SK, Li D, Ijaiya B, Lloyd D, Bharathan R. Waterlow score 
for risk assessment in surgical patients: A systematic review. Ann 
R Coll Surg Engl 2021;103:312-7.

29.	 National Pressure Ulcer Advisory Panel (NPUAP) Release 
New Clinical Guidelines and Taxonomy for Pressure Injuries, 
2016. Available from: https://medlawadvisory.com/national-
pressure-ulcer-advisory-panel-npuap-release-new-clinical-
guidelines-taxonomy-pressure-injuries/

30.	 Gunningberg L, Stotts NA, Idvall E. Hospital-acquired pressure 



Behnammoghadam, et al.: Cervical collar‑related pressure injury

Journal of Education and Health Promotion | Volume 12 | July 2023	 7

ulcers in two Swedish County Councils: Cross-sectional data 
as the foundation for future quality improvement. Int wound J 
2011;8:465-73.

31.	 García-Fernández FP, Pancorbo-Hidalgo PL, Agreda JJ. Predictive 
capacity of risk assessment scales and clinical judgment for 
pressure ulcers: A meta-analysis. J Wound Ostomy Continence 
Nurs 2014;41:24-34.

32.	 Díaz-Caro I, García Gómez-Heras S. Incidence of hospital-
acquired pressure ulcers in patients with" minimal risk" according 

to the" Norton-MI" scale. PLoS One 2020;15:e0227052.
33.	 Yoon JE, Cho OH. Risk factors associated with pressure ulcers 

in patients with traumatic brain injury admitted to the intensive 
care unit. Clin Nurs Res 2022;31:648-55.

34.	 Watts D, Abrahams E, MacMillan C, Sanat J, Silver R, VanGorder S, 
et al. Insult after injury: Pressure ulcers in trauma patients. Orthop 
Nurs 1998;17:84-91.

35.	 Sayilan AA. Evidence-based practices for the prevention of pressure 
ulcers. Journal of Health Services and Education.2019;3:7-10.


