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Introduction
A stress injury is a local injury caused by sustained pressure
on the skin or underlying tissue, usually located in the bone
process, or involving medical or other instruments.1 Due to
long-term pressure of local tissues, ulceration and necrosis
are easy to cause blood circulation disorders and nutritional
deficiency, which has become a common problem faced
by global healthcare institutions, seriously affecting the
quality of life (QOL) of patients.2 At present, there are gaps
in the theoretical knowledge and the latest knowledge
gained in clinical practice about stress injuries.3

Intensive care unit (ICU) patients are seriously ill who use a
variety of medical devices, and are, therefore, susceptible
to medical device-related pressure injury (MDRPI). Studies
in China have reported that MDRPI in ICU patients accounts
for 43.5% of hospital stress injuries. MDRPI not only directly
causes pain in patients, but also causes infections, prolongs
patients’ length of hospital stay (LOS), increases additional
medical expenses, and even leads to medical lawsuits.4
Studies have pointed out5 that MDRPI is related to nurses’

improper use and fixation of medical devices, lack of
protective awareness, and lack of knowledge. In recent
years, there have been many studies on stress injury in
China,6,7 mainly focussing on the causes of MDRPI and the
formulation and application of risk assessment table.8,9

However, there is little research on training in ICU stress
injury nursing.

The knowledge, belief and action model includes three
processes of changing human behaviour, including
knowledge, attitude and behaviour. The model has been
widely used in the nursing profession. Knowledge is the
basis of nursing behaviour, and positive attitude is the
driving force to change nursing behaviour. Educational
intervention based on the model promotes nurses’
compliance with standard precautions in preventing
needle stick injuries.10

The current study was planned to investigate the effect of
knowledge belief and action model application in ICU
stress injury nursing training.

Subjects and Methods
The pre-post study was conducted at the First Affiliated
Hospital of Sun Yat-sen University, China, from January 1,
2020, to December 31, 2022, and comprised ICU nurses.
The sample was raised using convenience sampling
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technique. Informed consent was obtained from all the
participating nurses. This study was approved by the Ethics
Committee of the First Affiliated Hospital of Sun Yat-sen
University. Inclusion criteria: (1) Nurses had been in the ICU
for more than 3 months. Exclusion criteria: (1) Nurses had
participated in ICU stress injury nursing training; (2)
Withdrawal from the study.

Data was collected using a stress-related knowledge
questionnaire that was adapted11 by combining with the
actual situation at the study site. The questionnaire
included two aspects. The first part explored general
characteristics, including gender, age, hospital department,
and title. The other part explored knowledge, belief and
action of the nurses regarding stress injury. It had 25 items
spread over 3 dimensions; 9 items in knowledge
dimension, 5 items in attitude dimension; and 11 items in
practice behaviour dimension. Correct responses were
scored 5 points, while wrong responses were not scored.
Higher scores indicated higher competence.

Data was collected at baseline and post-training. The
questionnaires were filled out on the spot.

The assessement was also included Objective Structured
Clinical Examination (OSCE) of stress injury cases by setting
up 5~9 different sites, with a total of 3 sessions, including
assessment objectives, case profiles, new data of
standardised patient (SP), site background and task, score
sheet, and preparation of materials. The test time at each
site was 6min. Further, a standardised assessment of
patients with stress injury was designed, with a total score
of 100, with higher scores indicating better training. The
assessment was conducted at baseline and post-training.

Two weeks before the assessment, stress injury training was
carried out for nurses. The specific content of the training
included theoretical and practical teaching. Theoretical
teaching included stress injury assessment, MDRPI
prevention measures, turning skills and methods, and
dressing selection. 

The method of combining handouts and bedside teaching
was used to train nurses on the related knowledge and
preventive measures of stress injury. To simulate the clinical
situation of high-simulation stress injury, several hidden or
prominent clinical nursing problems were designed on the
basis of real cases of the plan, and the training subjects
were required to use knowledge and operational skills
comprehensively, make clinical decisions through critical
thinking, and take nursing measures.

Baseline scores of stress-related knowledge, attitude,
practice behaviour, and dressing change of stress injury
were compared with those obtained post-training.

Data was analysed using SPSS 22. Measurement data was
expressed as mean±standard deviation, and t-test was
used for comparison. P<0.05 was considered statistically
significant.

Results
All the 110(100%) nurses approached completed the study.
There were 98(89%) females and 12(11%) males with
overall mean age 23.59±2.66 years (range: 19-26 years). Of
the total, 86(78.2%) were without licence, 20(18.2%) were
nurses, and 4(3.6%) were senior nurses. 

Compared to baseline, the knowledge scores of the nurses
significantly improved post-training (p<0.05) (Table 1).

Compared to baseline, the attitude scores of the nurses
significantly improved post-training (p<0.001) (Table 2).

Table-2: Comparison of nurses’ stress injury-related attitude scores before and after training.

Items Before
training
(n=110)

Before
training
(n=110)

t-test p-value

If the skin under the instrument is not loosened after using
protective measures, the skin condition can be checked without
checking

4.40±0.41 4.90±0.05 8.977 <0.001

The most effective way to prevent medical device stress injury is
to disengage from using the device as soon as possible

2.53±0.52 3.27±1.03 4.756 <0.001

Whether to use the high lift method can reduce the contact
surface between the pipe and the skin and prevent MDRPI

2.13±0.36 4.90±0.05 56.521 <0.001

A foam dressing, gauze protector does not need to release BiPAP
for decompression

2.74±0.73 4.09±0.88 8.756 <0.001

Pre-spraying the skin on areas that are prone to rubbing or where
the tape is attached prevents pressure injury

3.20±0.52 4.63±0.34 17.069 <0.001

Total scores 15.00±0.51 21.79±0.47 72.607 <0.001

MDRPI: Medical device-related pressure injury, BiPAP: Bi-level positive airway pressure.

Table-1: Comparison of knowledge scores of stress injury among nurses before and after training.

Items Before
training
(n=110)

Before
training
(n=110)

t-test p-value

Latest definition of stress injury 1.59±0.42 2.80±0.65 11.595 <0.001
Latest stage of stress injury 2.51±0.70 4.74±0.46 19.744 <0.001
Mechanical causes of stress injury 4.21±0.32 4.90±0.74 6.347 <0.001
Skin damage caused by medical devices is a medical device-
related stress injury

1.82±0.48 4.53±0.57 26.970 <0.001

The skin injury caused by medical devices such as nasogastric
tube, tracheal intubation tube, blood oxygen saturation probe
and restraint band are MDRPI

1.97±0.90 4.68±0.73 17.343 <0.001

Whether the size, model and specification of the device are
suitable for the patient

3.50±0.81 4.90±1.09 7.645 <0.001

Whether the size, model and specification of the device are
suitable for the patient

3.50±0.81 4.90±1.09 7.645 <0.001

Whether the device fixation method is appropriate 4.11±0.46 4.81±0.64 6.586 <0.001

Total scores

MDRPI: Medical device-related pressure injury, NPUAP: National pressure ulcer advisory panel.

25.74±0.72 25.74±0.72 95.786 <0.001

What are the current skin protection measures for the use of
instrument contact sites

4.40±0.62 4.90±1.03 3.084 0.002

The degree of device injury was determined according to the
classification of stress injury by NPUAP in 2016: detailed
classification of skin injury and no classification of mucosal injury

1.63±0.52 2.45±0.45 8.843 <0.001
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Compared to baseline, the practice behaviour scores of the
nurses significantly improved post-training (p<0.05) 
(Table 3).

Compared to baseline, the dressing change scores of the
nurses significantly improved post-training (p<0.05)
(Figure).

Discussion
The nursing of stress injury and MDRPI has always been the
focus of and challenge in nursing work. The current study
used a questionnaire-based survey of nurses to understand
their nursing knowledge, attitude and behaviour related to
stress injury. 

In general, the effects of skin care and nutritional support
care have been reported to be better for patients with
stress injury, while the effects of turning over and wound
nursing have been worse.12 The main reason is that nurses
lack a deep understanding of nursing behaviour, and
generally believe that cleaning the patient’s skin and

ensuring adequate nutritional support are enough, and
they do not pay enough attention to the turning over and
wound nursing elements.2 Moreover, turning over and
wound nursing are two kinds of nursing behaviours with
high technical requirements, and it is relatively difficult for
the nurses to master and skilfully complete them.13

Evidence14 has suggested that patients who are bedridden
for a long time and cannot turn over independently should
be assisted in turning over regularly every 2 hours. Also,
soft pillows should be placed between the knees and
ankles to avoid compression. Therefore, it is necessary to
strengthen the correct guidance for the nursing behaviour
of stress injury, especially related to the two skills of turning
over and wound nursing. It is necessary to explain wound
nursing methods and precautions in detail, guide the
correct movements of the nurses when turning over a
patient, and how to effectively optimise physical
strength.15

OSCE is often used in the assessment of clinical ability, and
it has strong objectivity and other characteristics.16 Before
the assessment, the site is set up, the candidates complete
the tasks within the specified time, and the examiner scores
them as per the rules.17 The fairness of OSCE is high, the site
can be reused, and it can accurately evaluate the practical
ability of the candidates. With such characteristics, OSCE
has become one of the main evaluation tools for the ability
examination of medical students.18

The knowledge, belief and action model is a new model to
change human cognition and behaviour, which divides
behaviour change into three dimensions: knowledge,
belief and action.19 In recent years, this theory has been
gradually applied to nursing training with good results.20,21

The results of the current study showed that after the
implementation of nursing training based on the
knowledge, belief and action model, the stress injury
knowledge score, stress injury attitude score, stress injury
practice behaviour score, and dressing change scores of
ICU nurses significantly improved, suggesting that nursing
training based on the model combined with OSCE
assessment could improve nurses’ cognition level of stress
injury, improve their nursing attitude, and encourage them
to maintain correct nursing behaviour. The main reason is
that, while providing health education to nurses taking
care of patients with stress injury, the cognition of the
severity of stress injury should be strengthened, such as
explaining the complications of stress injury and watching
videos and pictures of severe stress injury, so as to enhance
the alertness of the risk of stress injury, and promote the
awareness of the importance of correct nursing
behaviour.22 Consistently, Elgzar et al. indicated that
educational intervention based on the health belief model

Table-3: Comparison of practical behaviour scores of nurses before and after training.

Items Before
training
(n=110)

Before
training
(n=110)

t-test p-value

Common risk assessment tools for stress injuries 2.92±0.31 4.81±0.51 23.485 <0.001
Braden pressure ulcer risk assessment quantity content 3.95±0.51 4.93±0.02 14.239 <0.001
Frequency of nursing the patient to change positions 3.01±0.32 4.63±0.65 16.582 <0.001
Whole body decompression device for patient use 3.92±0.71 4.94±0.03 10.644 <0.001
A local decompression device for patients 3.53±0.70 4.90±0.05 14.477 <0.001
Skin care products for patients 2.31±0.72 4.54±0.40 20.079 <0.001
Special care products/measures for patients with faecal
incontinence

3.32±0.65 4.36±0.53 9.196 <0.001

Examination of the skin under and around the medical device 3.94±0.40 4.90±0.09 17.364 <0.001
Whether the patient has direct contact with the device 2.15±0.61 2.46±0.55 2.799 0.006
Assessment of the frequency of skin use at the site of instrument
contact

1.54±0.45 3.18±0.63 15.709 <0.001

Frequency of skin cleaning at instrument site 4.01±0.13 4.96±0.02 53.565 <0.001
Total scores 34.52±0.47 48.61±0.31 185.593 <0.001

Figure: Comparison of dressing change scores of nurses before and after training.  
*p<0.05.
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increased nursing students’ perceived susceptibility and
self-efficacy to overcome perceived barriers to taking
protective and preventive measures in response to
coronavirus disease-2019 (COVID-19).23

The current study has limitations as the sample size was not
calculated which could have influenced the power of the
study, and the generalisability of the findings.

Conclusion
The application of the knowledge, belief and action model
in combination with OSCE assessment improved the ability
of the ICU nurses to identify stress injuries, and enabled
them to correctly assess high-risk patients with stress
injuries and MDRPI.

Disclaimer: None.

Conflict of Interest: None.

Source of Funding: None.

References
1. Rivera J, Donohoe E, Deady-Rooney M, Douglas M, Samaniego N.

Implementing a Pressure Injury Prevention Bundle to Decrease
Hospital-Acquired Pressure Injuries in an Adult Critical Care Unit: An
Evidence-Based, Pilot Initiative. Wound Manag Prev 2020;66:20-8.

2. Alshahrani B, Sim J, Middleton R. Nursing interventions for pressure
injury prevention among critically ill patients: A systematic review. J
Clin Nurs 2021;30:2151-68. doi: 10.1111/jocn.15709.

3. Tayyib N, Coyer F, Lewis PA. Implementing a pressure ulcer
prevention bundle in an adult intensive care. Intensive Crit Care Nurs
2016;37:27-36. doi: 10.1016/j.iccn.2016.04.005.

4. Cao S, Gu M, Feng M, Jia Y, Zhao Y, Chen S, et al. Implementation of
evidence in preventing medical device-related pressure injury in ICU
patients using the i-PARIHS framework. J Nurs Manag 2022;30:318-
27. doi: 10.1111/jonm.13458.

5. Pittman J, Beeson T, Dillon J, Yang Z, Mravec M, Malloy C, et al.
Hospital-Acquired Pressure Injuries and Acute Skin Failure in Critical
Care: A Case-Control Study. J Wound Ostomy Continence Nurs
2021;48:20-30. doi: 10.1097/won.0000000000000734.

6. Barakat-Johnson M, Lai M, Wand T, White K, De Abreu Lourenco R.
Costs and consequences of an intervention-based program to
reduce hospital-acquired pressure injuries in one health district in
Australia. Aust Health Rev 2019;43:516-25. doi: 10.1071/ah18131.

7. Tayyib N, Coyer F and Lewis P. Pressure Injury Prevention in a Saudi
Arabian Intensive Care Unit: Registered Nurse Attitudes Toward
Prevention Strategies and Perceived Facilitators and Barriers to
Evidence Implementation. J Wound Ostomy Continence Nurs
2016;43:369-74. doi: 10.1097/won.0000000000000245.

8. Borgert MJ, Goossens A, Dongelmans DA. What are effective
strategies for the implementation of care bundles on ICUs: a
systematic review. Implement Sci 2015;10:119. doi: 10.1186/s13012-
015-0306-1.

9. Boyar V. Outcomes of a Quality Improvement Program to Reduce
Hospital-acquired Pressure Ulcers in Pediatric Patients. Ostomy
Wound Manage 2018;64:22-8.

10. Alinejad N, Bijani M, Malekhosseini M, Nasrabadi M, Harsini PA,
Jeihooni AK. Effect of educational intervention based on health
belief model on nurses' compliance with standard precautions in
preventing needle stick injuries. BMC Nurs 2023;22:180. doi:
10.1186/s12912-023-01347-0.

11. Mustafa RM, Alrabadi NN, Alshali RZ, Khader YS, Ahmad DM.
Knowledge, Attitude, Behavior, and Stress Related to COVID-19
among Undergraduate Health Care Students in Jordan. Eur J Dent
2020;14(Suppl 1):s50-5. doi: 10.1055/s-0040-1719212.

12. Hajhosseini B, Longaker MT, Gurtner GC. Pressure Injury. Ann Surg
2020;271:671-9. doi: 10.1097/sla.0000000000003567.

13. Sengul T and Karadag A. Determination of nurses' level of
knowledge on the prevention of pressure ulcers: The case of Turkey.
J Tissue Viability 2020;29:337-41. doi: 10.1016/j.jtv.2020.06.005.

14. Yilmazer T and Tuzer H. The effect of a pressure ulcer prevention care
bundle on nursing workload costs. J Tissue Viability 2022;31:459-64.
doi: 10.1016/j.jtv.2022.05.004.

15. Teo CSM, Claire CA, Lopez V, Shorey S. Pressure injury prevention and
management practices among nurses: A realist case study. Int
Wound J 2019;16:153-63. doi: 10.1111/iwj.13006.

16. Goh HS, Ng E, Tang ML, Zhang H, Liaw SY. Psychometric testing and
cost of a five-station OSCE for newly graduated nurses. Nurse Educ
Today 2022;112:105326. doi: 10.1016/j.nedt.2022.105326.

17. Lee KC, Ho CH, Yu CC, Chao YF. The development of a six-station OSCE
for evaluating the clinical competency of the student nurses before
graduation: A validity and reliability analysis. Nurse Educ Today
2020;84:104247. doi: 10.1016/j.nedt.2019.104247.

18. Rushforth HE. Objective structured clinical examination (OSCE):
review of literature and implications for nursing education. Nurse
Educ Today 2007;27:481-90. doi: 10.1016/j.nedt.2006.08.009.

19. Matli W, Phurutsi M. Extending the use of the Belief Action Outcome
model during COVID-19 pandemic: Technology access review on
locational disparities and inequalities for knowledge workers.
Procedia Comput Sci 2023;219:977-86. doi:
10.1016/j.procs.2023.01.375.

20. Ghazanfari MJ, Karkhah S, Maroufizadeh S, Fast O, Jafaraghaee F,
Gholampour MH, et al. Knowledge, attitude, and practice of Iranian
critical care nurses related to prevention of pressure ulcers: A
multicenter cross-sectional study. J Tissue Viability 2022;31:326-31.
doi: 10.1016/j.jtv.2022.01.009.

21. Kennedy E. An Evidence-Based Approach to Protecting Our Biggest
Organ: Implementation of a Skin, Surface, Keep Moving,
Incontinence/Moisture, and Nutrition/Hydration (SSKIN) Care
Bundle. J Dr Nurs Pract 2023;16:62-80. doi: 10.1891/jdnp-2021-0040.

22. Du Y, Wu F, Lu S, Zheng W, Wang H, Chen R, et al. Efficacy of pressure
ulcer prevention interventions in adult intensive care units: a
protocol for a systematic review and network meta-analysis. BMJ
Open 2019;9:e026727. doi: 10.1136/bmjopen-2018-026727.

23. Elgzar WT, Al-Qahtani AM, Elfeki NK, Ibrahim HA. COVID-19 Outbreak:
Effect of an Educational Intervention Based on Health Belief Model
on Nursing Students' Awareness and Health Beliefs at Najran
University, Kingdom of Saudi Arabia. Afr J Reprod Health 2020;24:78-
86. doi: 10.29063/ajrh2020/v24i2s.12.


