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Abstract

Background: Evaluate the effectiveness of an online educational intervention for pressure injury pre-
vention in caregivers of dependent older people during the pandemic.
Methods: Quasi-experimental pre-test and post-test intervention design was used. Caregivers of patients
deemed as high risk for developing pressure injuries were recruited. WhatsApp messages were the main
mode of recruitment and communication. The pretest survey consisted of sociodemographic details and
a Brief Pressure Ulcer Knowledge Test. After the pre-test, participants could access the self-developed
video that covered information related to pressure injuries and prevention, followed by a post-test survey.
Data was entered into Microsoft Excel and analyzed.
Results: Out of 83 caregivers, 30 (36.1%) responded to the pre-test survey, while 13 (15.7%) comple-
ted the educational intervention and post-test survey. The majority of caregivers were female and aged
between 31 to 60 years. The mean pre-test score was 3.73. There were no statistically significant dif-
ferences between age groups, gender, level of education, length of caregiver experience, and whether
they attended previous pressure injury sessions. Among those who answered the post-test survey, the
mean score increased from 4.08 to 5.54.
Conclusions: The online educational intervention for pressure injury prevention was associated with
alow response rate and a likely non-clinically significant difference in knowledge scores among caregivers
for dependent older patients.
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Introduction

During the COVID-19 pandemic, stringent move-
ment restrictions affected the delivery of health servi-
ces, including community nursing visits to bedridden
patients [1]. In Brunei, there was also an observed
increase in dependent patients hospitalized with in-
fected deep-pressure injuries and osteomyelitis, with
a 67% inpatient mortality rate [2]. This necessitated
the implementation of preventive measures for care-
givers of dependent patients to reduce the risk of
pressure injuries.

Pressure injuries are caused by constant external
forces against the skin, resulting in hypoxia and da-
mage to the skin and underlying structures [3]. Bony
prominences are the most commonly affected, inclu-
ding the sacrum and heel. Pressure injuries cause pain,
suffering, and impaired quality of life and can be com-
plicated by bacteremia, cellulitis, osteomyelitis, and
sepsis [4]. From a public health perspective, pressure
injuries are an underappreciated cause of significant
economic burden with associated treatment costs [5].
Given the scale of this problem, the European Pressure
Ulcer Advisory Panel, National Pressure Injury Advisory
Panel, and Pan Pacific Pressure Injury Alliance colla-
borated to publish an international clinical practice
guideline on the prevention and treatment of pressure
injuries, which was updated in 2019 [6].

Preventive measures include regular skin assess-
ment, maintaining active mobility, good nutrition, and
appropriate materials for mattresses or cushions [3].
Dependent patients with limited mobility, strength,
or cognitive abilities rely on caregivers to implement
preventive measures, such as regular turning and ma-
naging incontinence. Caregiver education on preven-
tive measures has been shown to improve knowledge
and compliance and thus should be emphasized to
reduce the incidence of pressure injuries [7-9]. This
study aimed to evaluate the effectiveness of an online
educational intervention for pressure injury prevention
in caregivers during the pandemic.

Methods

A quasi-experimental pre-test and post-test in-
tervention design was used. The target population was
caregivers of patients under Geriatrics, Palliative Care,
and Home-Based Nursing (HBN) services in the com-
munity. Inclusion criteria were caregivers of bedbound
or chairbound patients, aged 18 years or older and
able to give informed consent, read and write in En-
glish or Malay, able to use the WhatsApp application,
and be involved with patient care for at least a month.

WhatsApp Messenger is a Mobile Instant Messaging
(MIM) platform, that allows smartphone users to con-
nect online to send real-time text messages at minimal
cost, is widely used in the Brunei community and has
been used in other research studies to send hyperlinks
to online surveys and information [10].

All patients identified by the nurses as high risk
for developing pressure injuries, whose caregivers
may benefit from pressure injury prevention knowl-
edge were recruited. Caregivers were contacted using
WhatsApp for recruitment and to share the participant
information sheet and consent form. For consenting
participants, after completing the pre-test survey to
evaluate baseline knowledge, a link to an online edu-
cational video on pressure injury prevention was provi-
ded, followed by a post-test survey. Non-respondents
were given a follow-up reminder through WhatsApp
after two weeks.

The pre-test survey consists of two sections: firstly,
sociodemographic details (age, gender, education
level, caregiving duration, and whether they attended
previous educational sessions), and secondly, a Brief
Pressure Ulcer Knowledge Test (B-PUKT), consisting
of ten true-false questions related to pressure injury
staging, risks, and prevention adapted from the Pieper
Pressure Ulcer Knowledge Test for caregivers [7]. The
Brunei-Malay questionnaire was piloted on ten care-
givers to validate the survey, after which no changes
were required to the initial questionnaire. The video
was an 8-minute self-developed video covering etio-
logy, staging descriptions, risk factors for developing
pressure injuries, skin care and assessment, selection,
and use of support surfaces, and the importance
of nutrition.

Collected data was entered into Microsoft Excel and
analyzed using RStudio Desktop version 1.3.1093 (for
Windows). This study was conducted from January
2022 to March 2022. The study was approved by the
Medical and Health Research and Ethics Committee
(MHREC) and the Institute of Health Sciences Research
Ethics Committee (IHSREC) of Brunei Darussalam (Re-
ference number UBD/PAPRSBIHSREC/2021/98).

Results

There were 83 caregivers identified, with 30 re-
spondents for the pre-test survey (36.1% response
rate). Only 13 (15.7%) completed the educational
intervention and post-test survey. The majority (70%)
of caregivers were female, mostly aged between
31 to 60 years old. Approximately four-fifths had at
least secondary level education, while one-third were
caregiving for less than a year.
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Table 1. Caregivers’ count and percentage of correct answers in Brief Pressure Ulcer Knowledge Test in the
pre-test (n = 30) and the post-test (n = 13)

n [°/o]

Question Pre-test (n = 30) Post-test (n = 13)

Correct Incorrect Don't Correct Incorrect Don't

know know

Wound
Q1: The causes of pressure injuries are 5(16.7) 9 (30.0) 16 (53.3) 4(30.8) 7 (53.8) 2(15.4)
external factors
Q3: Scapula, sacrum, and heel are com- 23 (76.7) 1(3.3) 6(20.0) 12 (92.3) 0 (0.0) 1(7.7)
mon locations of pressure injury develop-
ment
Staging
Q5: The grade Il pressure injury is full- 7 (23.3) 16 (53.4) 7(23.3) 6(46.2) 6 (46.2) 1(7.7)
-thickness skin loss. The injury becomes
deep enough to see bone
Prevention
Q2: The use of a donut-shaped cushion 3(10.0) 13 (43.3) 14 (46.7) 8(61.5) 4 (30.8) 1(7.7)
can prevent pressure injuries effectively
Q4: Incontinent patients are more suscep- 13 (43.3) 3 (10.0) 14 (46.7) 7 (53.8) 3(23.1) 3(23.1)
tible to pressure injury development
Q6: Repositioning is not necessary to be 17 (56.7) 5(16.6) 8(26.7) 12(92.3) 1(7.7) 0 (0.0)
performed on a bed-bound patient when
a ripple bed is applied
Q7: The use of proper transfer techniques 29 (96.7) 0 (0.0) 1(3.3) 12 (92.3) 1(7.7) 0 (0.0)
can reduce shearing forces and friction
Q8 Overweight bed-bound patients have 4(13.3) 22 (73.4) 4(13.3) 0(0.0) 11 (84.6) 2 (15.4)
a higher risk of pressure injury develop-
ment than those who are underweight
Q9: The fully inflated ripple bed has the 2 (6.7) 26 (86.6) 2 (6.7) 4 (30.8) 9 (69.2) 0 (0.0)
best pressure-relieving effect
Q10: No additional care is needed for 9 (30.0) 7 (23.3) 14 (46.7) 8(61.5) 3(23.1) 2 (15.4)

a blister at the heel

The questions in the B-PUKT and participants’
responses in the pre-test and post-test questions are
shown in Table 1. Almost all respondents (96.7%) were
aware of the importance of transfer techniques in re-
ducing shear forces and friction. The most incorrect or
“Don’t know" answers were for the statements “The
causes of pressure injuries are external factors” and
“The fully inflated ripple bed has the best pressure
relieving effect”.

The mean (SD) pre-test score was 3.73 (1.57). The
31-40 years age group had the highest mean (SD)
score of 4.33 (2.16). When pre-test scores were com-
pared between age groups, gender, level of education,
length of caregiver experience, and whether they
attended previous pressure injury sessions, there were
no statistically significant differences (Table 2).

Among the 13 caregivers who answered the
post-test survey, most (92.3%) scored five points or

higher. After the intervention, the mean (SD) scores
increased from 4.08 (1.66) to 5.54 (1.66), which was
statistically significant (p = 0.0196) using the Wil-
coxon signed-rank test. However, comparisons across
the different categories (wound, staging, and preven-
tion) found no significant change in scores, except for
the prevention category (p = 0.0141). It is unclear
whether this difference will be clinically significant.

Discussion

The COVID-19 pandemic enabled the use of virtual
or online approaches for social interaction and enga-
gement, which was an opportunity to develop novel
health education approaches for the community [11].
When an increasing number of patients developing
pressure injuries in the community was observed,
a virtual educational intervention was required to
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Table 2. Factors (categorical variables) associated with the pre-test knowledge score

Variable Mean (SD) Statistics (df) p-value
Age (years)
18-30 4.00 (1.15)
31-40 4.33(2.16)
41-50 3.67 (1.32) X* = 1.63 (4)° 0.804°
51-60 3.14 (1.95)
> 60 3.75 (0.957)
Gender
Male 3.00 (1.32)
=132° 0.08°
Female 4.05 (1.60)
Level of education
Primary level (up to year 6) 3.00 (1.00)
Secondary level (O-Level graduates) 3.54 (1.66) X2=4.31(2)° 0.11¢6°
Tertiary level and above (Diploma, degree graduates) 4.50 (1.58)
Length of experience as a caregiver
1-6 months 4.20(1.10)
7-12 months 3.00 (1.41)
1-3 years 3.29 (1.50) X* = 3.62 (4)° 0.460°
3-5 years 3.80 (1.30)
> 5 years 4.57 (1.99)
Previous experience of attending a session on pressure injury
Yes 4.50 (1.76) . .
No 554 (150 W =515 0.279

*Kruskal-Wallis test; "Mann-Whitney test; df — degrees of freedom; SD — standard deviation

mitigate this risk. A study using a web-based course on
caregiving essentials for informal caregivers of older
people in Ontario, Canada was found to be effective
[12], thus an online video intervention was developed
for caregivers.

WhatsApp was the messaging application used
to share links to questionnaires and educational
videos. While a survey of older adult phone users
showed that internet use was the least frequent
mobile activity [13], participants were caregivers who
interacted with the nursing services using the appli-
cation. Thus, the use of WhatsApp via mobile phone
for the intervention during the pandemic appeared
feasible. Factors influencing caregiver involvement
in pressure injury management include individual
motivation, associated feelings, welfare, and moral
consciousness [14]. Studies have also shown that
patients and caregivers were willing to learn about
pressure injury prevention despite a lack of provision

of such practical knowledge from health professionals
[14-16]. Hence, the limited engagement from the
caregivers was unexpected.

In this study, the caregivers were predominantly
female, and over two-thirds of caregivers were aged
40 years and older. This may be due to long-standing
cultural expectations placed on women as the primary
caregiver for families [17]. The majority of caregivers
have not attended previous educational sessions on
pressure injuries, usually provided during clinic or
home visits. Almost all participants (90%) had poor
baseline knowledge and scored below 50% in the
pre-test. This was similarly observed in other studies
[7, 9]. A study of nurses found that the level of edu-
cation, length of work experience, and formal training
were associated with better knowledge of pressure
injury prevention [18]. However, in this study, those
who attended previous educational sessions did not
have higher scores, suggesting a need to evaluate the

www.journals.viamedica.pl/palliative_medicine_in_practice



Nurizzgah Bungsu et al., Pressure injury prevention intervention for caregivers

effectiveness of educational sessions, and possibly
a need for refresher sessions.

The statistically significant improvement in
mean scores after the intervention in terms of abso-
lute increase in scores was marginal and unlikely to
have clinically significant outcomes. There was also
a low participation rate, possibly due to insufficient
engagement in the online educational session. A study
investigating the effectiveness of different modes of
teaching found that college students who participa-
ted in online classes had lower examination scores
compared to those attending face-to-face classes [19].
Another study found that participants had difficulties
with asthma inhaler techniques taught online, with
a need for in-person follow-up sessions [20]. Thus,
further effort is needed to ensure the effectiveness of
knowledge transfer using an online modality. A sug-
gested way forward is to provide the information
online, which is reinforced with a follow-up practical
hands-on session on pressure injury prevention appro-
aches. Spaced experiential learning training is more
engaging and successful for long-term knowledge
retention [21, 22].

The main limitation of this study is the low re-
sponse rates from participants. Further studies are
required to elucidate reasons for low engagement
and identify approaches to improve response rates
and effectiveness of knowledge transfer to prepare
for future pandemic situations.

Conclusions

The online educational intervention for pressure
injury prevention was associated with a low response
rate and a likely non-clinically significant difference in
knowledge scores among caregivers for dependent
older patients.
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