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Abstract
Objective: To evaluate telenursing for caregivers (CGs) to treat and prevent pressure injury (PI) in bedridden patients

(BPs) during the COVID-19 pandemic in Thailand.

Methods: Purposive sampling of 70 CGs [intervention group (i-group): n= 35 and control group (c-group): n= 35)] using

an embedded approach was conducted from August 2020 to February 2021. The QUAN data were concurrently col-

lected via online semi-structured interviews (OSIs) and video in-depth interviews (VIIs), then analysed using multivariate

analysis of variance and thematic analysis.

Results: The QUAN data showed that CGs treating and preventing PI in BPs has a significant and positive effect (p<
0.01). The qual data illustrates that telenursing for CGs treating and preventing PI in BPs is associated with training

and education, skin cleaning, repositioning, monitoring, and assessment of PI during the COVID-19 pandemic.

Conclusion and implications: Telenursing for CGs treating and preventing PI in BPs is valuable to the professional

consultation during the COVID-19 pandemic. Telenursing can reduce the CG burden, instructing them how to visually

examine, clean, monitor, and risk assess the skin of BPs to prevent PIs.
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Introduction
The coronavirus disease 2019 (COVID-19) pandemic is cur-
rently impacting the provision of healthcare in Thailand,
hence there have been great advances in telenursing.
Bedridden patients (BPs) are at risk of pressure injuries (PIs)
and it is now possible for telenursing via phone apps, websites,
video conferences, tracking devices, and medical records to
help caregivers (CGs) prevent and treat BPs.1,2 Telenursing
for CGs to prevent PI has changed in-person visits to take-
home and hospital medication,3 with telenursing quickly
adapting to meet the needs of caring for BPs during the
COVID-19 pandemic while adhering to “social distancing”.4,5

BPs with PI are at a higher risk of morbidity due to the
COVID-19 pandemic, arising from the difficulty of early diag-
nosis, delivery of healthcare, telecommunication, and
in-person medication. Telenursing is appropriate for teaching
CGs how to treat and prevent PI at home during the

pandemic.6 The evaluation of PI diagnosis can enhance
sensor data stream, online decision-making, medical condi-
tions, monitoring, and risk assessment in palliative care.7,8 A
few studies focused on the methods that CGs can use to
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treat and prevent PI,9,10 monitoring and skin cleaning rather
than supporting CGs caring for BPs.11,12 Due to the lack of
published studies in telenursing, we aimed to evaluate telenur-
sing for CGs to treat and prevent PI in BPs during the
COVID-19 pandemic in Thailand. This study addressed the
following research question:

RQ1. To what extent does telenursing help CGs to treat and
prevent PI in BPs during the COVID-19 pandemic in
Thailand?

Methods

An embedded approach
An embedded approach13 was utilised to integrate the
QUAN and qual data (see Figure 1), as triangulated to
address different research questions regarding the same
phenomenon,14 ensuring the validity of the results.

Study setting
The participants were primarily CGs caring for BPs at home
via screening of electronic medical records from three sites,
Ayutthaya, Angthong, and Pratumthani province, in central
Thailand. To reduce COVID-19 impact, the data was col-
lected online via videoconference. Thailand has experienced
three waves of COVID-19 transmission in March 2020,
December 2020, and February 2021. The data collection
took place between August 2020 and February 2021 when
COVID-19 restrictions and national lockdown were in place.

Participants and procedures
The inclusion criteria were CGs aged 60 years and above
caring for immobilised elderly patients at risk of bedridden
complications with chronic illness. The CGs caring for BPs
with dementia, schizophrenia, manic-depressive disorder,

and intellectual disability were excluded. The participants
were assigned to two groups, the intervention group
(i-group: n= 35) and control group (c-group: n= 35) and
purposively selected to live in rural (n= 17) and urban
(n= 18) settings. Online semi-structured interviews (OSIs)
and video in-depth interviews (VIIs) were conducted from
August 2020 to February 2021. VIIs lasted 40–50 min and
were conducted online with CGs during the treatment and
prevention of PI at home.

Quantitative instruments
The OSIs were conducted online at the participant’s home in
Thai, then translated into English by the first author. To
ensure validity, three professional nurses and Institutional
Review Board (IRB) evaluated the OSIs. The OSIs collected
information regarding participant demographics, treating PI
and preventing PI during the COVID-19 pandemic, with
the participants asked to rate answers on a five-point Likert
scale ranging from 1 (strongly disagree) to 5 (strongly agree).

Quantitative measures
The quantitative measures of treating PI were: CGs training
and education (CTE), formalising continuing education
(FCE), stage of the injury (1–6) (SOI1–6), skin cleaning
(SKC) and primary taking medication (PTM). The mea-
sures to prevent PI included repositioning (REP), elevating
heels (ELH), support surface (SUS), skin protection (SKP),
skincare assessment (SCA), protecting tissue prominences
(PTP), PI risk and skin assessment (PIA), monitoring
patient time (MPT), and nutrition assessment (NUA).15

Quantitative analyses
The mean scores were computed to determine the overall
rating of treating and preventing PI and the OSIs were

Figure 1. Embedded approach.
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descriptively analysed. The treatment× time was subjected to
multivariate analysis of variance (analysis of variance), with
treatment between i-group and c-group as pre- and post-test
analysis.

Qualitative analyses
All VIIs transcripts were analysed using thematic analysis
(theme, category, coding, and quotation).16 The three stages
of preparing, organizing, and reporting the results to ensure

Table 1. Descriptive analysis.

CG characteristics

i-group (n= 35) c-group (n= 35)

p-valuen (%) Mean (SD) n (%) Mean (SD)

Gender 0.23*

Male 16 (22.9) – 16 (22.9) –

Female 19 (27.1) – 19 (27.1) –

Age 0.29*

≤ 50 1 (1.42) – – –

51–59 3 (4.29) – 4 (5.71) –

≥ 60 31 (44.29) – 31 (44.29) –

Relationship to BPs 0.46*

Spouse 10 (14.3) – 5 (7.1) –

Child/Spouse of child 16 (22.90) – 19 (27.1) –

Father/Mother 2 (2.90) – 5 (7.10) –

Other 7 (10) – 6 (8.60) –

Education level 0.27*

Less than bachelor’s degree 31 (44.29) – 33 (47.14) –

Bachelor’s degree or higher 4 (5.71) – 2 (2.86) –

Household income 0.21*

≤ 30,000 THB/month 3 (4.3) – – –

30,000–50,000 THB/month 18 (25.7) – 19 (27.1) –

≥ 50,001 THB/month 14 (20.0) – 16 (22.9) –

Risk group 0.36*

Risk level I 20 (57.14) – 9 (25.72) –

Risk level II 15 (42.86) – 26 (74.28) –

Duration of injury 0.32*

≤ 1 year 14 (40) – 19 (54.28) –

≥ 1 year 21 (60) – 16 (45.72) –

Paralysis level 0.90*

Monoplegia 1 (1.4) – 2 (2.9) –

Hemiplegia 11 (15.7) – 9 (12.9) –

Paraplegia 12 (17.1) – 12 (17.1) –

Quadriplegia 11 (15.7) – 12 (17.1) –

Risk level (Braden scores) 0.80*

At-risk (15–18 scores) – – – –

Moderate risk (13–14 scores) – – – –

High risk (10–12 scores) 15 (21.4) – 14 (20.0) –

Very high risk (6–9 scores) 20 (28.6) – 21 (30.0) –

Underlying disease 0.35*

With DM 27 (38.6) – 30 (42.9) –

Without DM 8 (11.4) – 5 (7.1) –

Incontinence condition 0.55*

Yes 29 (41.4) – 27 (38.6) –

No 6 (8.6) – 8 (11.4) –

BPs characteristic 0.16*

Weight (kg) 48.48 5.16 50.15 6.25

Height (cm) 1.57 0.64 1.62 0.78

Body mass index (kg/m2) 16.77 1.75 19.04 2.39

*p-value stand for χ2 test.
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trustworthiness, validity, transferability, and confirmability
were analysed.17 Data processes were iterative, that is, con-
tinuous data analysis with simultaneous fine-tuning while
writing. To ensure trustworthiness, we prolonged engagement,
triangulation, member check, thick descriptive, audit trial, and
internal-external validity of findings.

Integrating QUAN and qual analyses
The QUAN and qual data analyses were integrated to
confirm factors affecting treating and preventing PI in
BPs. The QUAN (qual) data was repeatedly compared to
the meaning of the qual results with relevant quotes.

Results

Quantitative analysis
The CGs’ demographics and BPs’ characteristics are pro-
vided in Table 1, showing that the CGs had an average

age of 54.70± 5.16 years with no significant differences
between the two groups. Table 2 presents the measures
for treating and preventing PI in BPs and Table 3 is a com-
parison of the i-group and c-group.

The multivariate analysis showed a significant difference
between i-group and c-group (Wilks’s λ= 0.78, F(4, 35)=
3.19, p= .01, η2 = 0.39). There was a positive effect time
(Wilks’s λ= 0.72, F(3, 34)= 4.12, p= .01, η2 = 0.37) and
effect time (i× c) (Wilks’s λ= 0.81, F(4, 47)= 3.12, p=
.01, η2 = 0.31). The significant treatment effects on treat-
ing and preventing PI are presented in Table 4.

Qualitative results
VIIs were conducted to explore the CGs’ overall views on
how to treat and prevent PI in BPs, and their responses were
classified according to two themes, fourteen subcategories
and 30 codes. Representative CGs views are presented in
Table 5.

Table 2. Measures to treat and prevent PI.

PI

Pre-test (n= 35) Post-test (n= 35)

p-value

i-group c-group i-group c-group

Mean SD Mean SD Mean SD Mean SD

Treating PI

CTE 2.63 0.49 2.63 0.49 4.51 0.51 3.20 1.11 0.00*

FCE 2.51 0.51 2.43 0.50 4.74 0.44 3.29 1.20 0.00*

SOI1–6 2.51 0.51 2.43 0.50 4.74 0.44 3.34 1.21 0.00*

SKC 2.40 0.50 2.34 0.48 4.26 0.44 3.11 0.99 0.00*

PTM 2.60 0.50 2.51 0.51 4.60 0.50 3.60 0.81 0.00*

Preventing PI

REP 2.89 0.32 2.94 0.24 4.74 0.44 3.51 1.04 0.00*

ELH 2.20 0.41 2.17 0.38 4.37 0.49 3.29 0.93 0.00*

SUS 2.86 0.55 2.74 0.56 4.74 0.44 3.49 1.09 0.00*

SKP 2.80 0.41 2.83 0.38 4.49 0.51 3.60 0.77 0.00*

SCA 2.60 0.50 2.51 0.51 4.74 0.44 3.49 1.09 0.00*

PTP 2.54 0.51 2.51 0.51 4.74 0.44 3.49 1.09 0.00*

PIA 2.66 0.48 2.63 0.49 4.74 0.44 3.46 1.09 0.00*

MPT 2.49 0.51 2.37 0.49 4.11 0.32 3.11 0.93 0.00*

NUA 2.63 0.49 2.66 0.48 4.11 0.32 3.09 0.92 0.00*

*p< 0.05.

Table 3. Comparison of the two groups.

Population

i-group (n= 35) c-group (n= 35) Estimated effects

Adjusted M SD Adjusted M SD

Adjusted mean

difference p-value

All CG, n (i-group)= 35, n (c-group)= 35 60.4% 0.479 57.5% 0.503 3.9% 0.24*

Pre-test, n (i-group)= 35, n (c-group)= 35 55.9% 0.603 49.2% 0.619 7.3% 0.05*

Post-test, n (i-group)= 35, n (c-group)= 35 58.4% 0.510 65.8% 0.553 12.5% 0.00**

*p< 0.05, **p< 0.01.
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Integration of results
The QUAN and qual data were integrated to further assess the
ability of CGs to treat and prevent PI in BPs. The QUAN data
revealed that telenursing for CGs to treat and prevent PI had a
positive effect on their BPs (p<0.01), whereas the qual data
shows that telenursing helped CGs to learn treatment
methods for preventing PI during the COVID-19 pandemic.
Table 6 presents the integration of the QUAN and qual data.

Discussion
Our embedded approach evaluated telenursing for CGs to treat
and prevent PI in BPs during the COVID-19 pandemic. The
QUAN data shows that telenursing for CGs to treat and
prevent PI had a positive effect on BPs (p<0.01). The qual
data illustrates that telenursing for CGs to treat and prevent
BPs is associated with training and education, skin cleaning,
repositioning, monitoring, and assessment, enhancing the pre-
vention of PI during the COVID-19 pandemic. These results
differ from previous findings, as studies by Kordestani

Table 4. Comparison of PI between i-group and c-group.

PI

Effect time Effect time (i× c)

F p-value η2 F p-value η2

Treating PI

CTE 10.57 0.01** 0.30 16.25 0.01** 0.29

FCE 8.67 0.01** 0.21 5.78 0.05* 0.11

SOI1–6 12.56 0.01** 0.20 18.06 0.01** 0.26

SKC 16.35 0.01** 0.15 13.43 0.01** 0.46

PTM 3.56 0.05* 0.08 2.18 0.5* 0.19

Preventing PI

REP 13.22 0.01** 0.01 10.87 0.01** 0.12

ELH 8.80 0.01** 0.10 6.41 0.01** 0.18

SUS 9.57 0.01** 0.09 7.27 0.01** 0.20

SKP 10.18 0.01** 0.05 7.95 0.01** 0.25

SCA 9.77 0.01** 0.07 7.01 0.01** 0.24

PTP 14.56 0.01** 0.02 9.45 0.01** 0.26

PIA 9.89 0.01** 0.05 7.79 0.01** 0.23

MPT 13.60 0.01** 0.09 11.06 0.01** 0.16

NUA 10.35 0.01** 0.12 9.02 0.01** 0.27

**p<0.01.

Table 5. Themes, categories, coding and quotations.

Theme Categories Codes Example quotes

Treating PI CGs training and

education

• Training during treatment

of BPs

• Using CG manual

documents

I have trained to prevent PI in my father during the COVID-19

pandemic with expertise in preventing PI Professional nurses

taught me how to treat, she explained in-depth the stage of

injury and caring for my patient

Formalising

continuing

education

• Continuing knowledge and

practical skills

• Follow-up and

implementation

I gained the knowledge and practical skills to protect my

husband over the course of 3 consecutive weeks, giving me

the confidence to take care of him myself because I can take

care of my husband without any scars like my nursing care

Stage of injury (1–6) • Stage of injury principles

• Appropriate treating

methods

I have gained knowledge of PI that is divided into six stages.

When my father was discharged from the hospital, I could

not distinguish which stage. This knowledge made me believe

that it would help me to protect against PI.

Skin cleaning • Cleaning strategies

• Proper tools for cleaning

I was able to wipe the skin after defecation and urination were

easier to clean. It makes my mother’s buttock not dermatitis

at all unlike before.

Primary taking

medication

• Medical treatment Caring for BPs at home is like I was a doctor. I had to take care

of nursing medication on time. Telenursing reminds me to

prepare medications. It’s like I take care of my pills without

any mistakes.

Prevention

methods

Repositioning • Optimal frequency and

strategies

• Shear strain management

Repositioning to prevent PI is turning because it relieves

pressure on the skin as well as I can. Repositioning is very

difficult for me, but I was lucky to get this telenursing from a

professional nurse.

Elevating heels • Special area treatments

• Elevating at-risk area

• Lifting body parts clear

I met the uncle next door who was a BP, he had a very dark

wound on his heel and healed slowly. I was afraid that my

father would have this wound. Telenursing taught me

techniques to raise the heels which are very easy to take care

of my father with PI.

Support surface • Specific pressure-relieving

support surfaces

• Increased contract area

The professional nurse said that I had to buy an air mattress. I

also bought it because I was afraid that my brother would be

(continued)
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et al.,7 Somsiri et al.10 and Newman et al.11 indicate that train-
ing CGs to treat and prevent PI focused on the online translat-
ing stage of injury and self-adaptive treatment. We found that
telenursing during the COVID-19 pandemic is associated with
training and education for skin cleaning, repositioning, moni-
toring, and PI risk and skin assessment.

Integration of the QUAN and the qual data provided
more detailed information regarding CGs to treat and
prevent PI that could be used to enhance care assessment,
skin protection, and tissue prominences. This aligns with
the existing research on telenursing for skin cleaning, repo-
sitioning, and protecting tissue prominences during social
distancing.18,19 Interestingly, participants’ views on the
consistent use of the skin cleaning PI handbook and telecare
consultation with a professional nurse as a challenge to treat
and prevent PI. However, previous research specific to PI
exudates from COVID-19 patients,20 we found that CGs
training and formalising continuing education with telenur-
sing can reduce skin cleaning PI at home.

Theoretical and practical contributions
We attempted to bridge the gap between theory and practice
that currently exists within telenursing research,21,22 as most

studies have focused on in-personmedication23 and paid care-
givers.24 The study showed that there is no ideal context for
COVID-19 patients, as the previous studies used a qualitative
study,25 systematic literature review26–28 and quantitative
study.29 Our study focused on telenursing for treating and pre-
venting PI in BPs to fill the gap between care needs and CGs’
capacity during the COVID-19 pandemic. Telenursing can
enhance CGs training and learning, strategically advising,
and medical records for treating and preventing PI. This
study suggests that telenursing can reduce the CG burden,
allowing visual examination and a professional nurse consult-
ation via videoconference.

Strengths and limitations
The strength of this article includes the use of the embedded
approach to telenursing during the COVID-19 pandemic.
This study integrated the QUAN and qual data, showing a
positive effect on CGs treating and preventing PI in BPs.
However, there are some limitations. The non-randomised
design and small sample size may not have accurately repre-
sented all groups. The fixed-format set of both OSIs and VIIs
questions may have resulted in biases during the interviews.
The results are the participants’ views so may not be

Table 5. Continued

Theme Categories Codes Example quotes

• Reactive support surface at a high risk of PI, it gave me confidence and no PI which I

had to turn the patient every 2 h.

Skin protection • Skincare and protective

barriers

• Provide offloading

I noticed that when my mother’s skin was dry, it was easily

wounded. I had tried to find a cream for moisturising,

especially around the buttocks and back because the expert

nurse said it was the site of the wound.

Skincare assessment • Skin assessment

• Promote skin integrity

I noticed that red marks were often present on my buttocks,

heels, and back. Telenursing by an expert nurse taught me to

assess the colour and temperature of the skin to prevent

tissue injury. So, I was confident that my mother wouldn’t

have a wound.

Protecting tissue

prominences

• Relief of mechanical

loading

• Vulnerable area protection

Non-balance erythema occurs on the bony prominence

around the heel, hips, and shoulders. Telenursing forbade me

to massage the bony prominence but taught me to find the

right equipment to support it to improve circulation. My

father didn’t get PI at all.

PI risk and skin

assessment

• Risk assessment

• Skin monitoring

My mother is very high-risk of PI but telenursing by an expert

nurse taught me to be aware and careful and take care that

my mother has not been wounded in the past month

Monitoring patient

time

• Risk assessment

• Monitoring schedule

• Raise awareness

BPs need close supervision, especially skincare. Telenursing by

an expert nurse taught me to be aware and vigilant about

wound formation. Turning and assessing the skin at least

every two hours to prevent pressure ulcers effectively.

Nutrition assessment • Ultimate nutrition

• Dietary needs

Telenursing by an expert nurse taught me to prepare food that

improves nutrition and nutritious food. It gave my father

more muscles and kept the skin hydrated, I noticed that the

old wounds healed faster, early erythema skin disappeared.
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generalised to other contexts. Future research should include
theoretical background, hypothesis testing, large sample size,
difference group, and validity scales so that findings can be
generalised with an empirical model. Moreover, a further
study provides to support CGs access and use of telecommu-
nication for telenursing could be an effective treatment for the
prevention of PI during the COVID-19 pandemic.

Declaration of conflicting interests
The author(s) declared no potential conflicts of interest with
respect to the research, authorship, and/or publication of this
article.

Funding
The author(s) disclosed receipt of the following financial support
for the research, authorship and/or publication of this article:
This work was supported by the Thammasat University
Research Fund (Grant No. TUFT 92/2564), the Thammasat
University Hospital Fund (2020), and the National Research
Council of Thailand (NRCT).

Ethical approval
This study was approved by the IRB at the Thammasat University
and was conducted according to the Declaration of Helsinki, the
Belmon Report, CIOMS Guidelines, and International Practice
(ICH-GCP) (COA No. 117/2562: Project No. 065/2562).

ORCID iD
Hanvedes Daovisan https://orcid.org/0000-0002-4758-7449

References
1. Wanaratwichit C, Hills S and Cruickshank M. Home-based

care for people with disabilities: role of registered nurses
within the district health system in Thailand. Collegian
2020; 27: 18–22.

2. Smith AC, Thomas E, Snoswell CL, et al. Telehealth for
global emergencies: implications for coronavirus disease
2019 (COVID-19). J Telemed Telecare 2020; 26: 309–313.

3. Mills EC, Savage E, Lieder J, et al. Telemedicine and the
COVID-19 pandemic: are we ready to go live? Adv Skin
Wound Care 2020; 33: 410–417.

4. Kord Z, Fereidouni Z, Mirzaee MS, et al. Telenursing home
care and COVID-19: a qualitative study. BMJ Support
Palliat Care 2021: bmjspcare-2021-003001.

5. Thomas EE, Haydon HM, Mehrotra A, et al. Building on
the momentum: sustaining telehealth beyond COVID-19.
J Telemed Telecare 2021: 1357633X20960638.

6. Hill ML, Cronkite RC, Ota DT, et al. Validation of home tel-
ehealth for pressure ulcer assessment: a study in patients
with spinal cord injury. J Telemed Telecare 2009; 15:
196–202.

7. Kordestani H, Mojarad R, Chibani A, et al. Extended hapi-
care: a telecare system with probabilistic diagnosis and self-
adaptive treatment. Exp Syst Appli 2021; 186: 115749.

8. Mamom J and Daovisan H. Listening to caregivers’ voices:
the informal family caregiver burden of caring for chronically
ill bedridden elderly patients. Int J Environ Res Public Health
2022; 19: 567.

9. Gunawan J, Aungsuroch Y and Marzilli C. ‘New normal’ in
COVID-19 era: a nursing perspective from Thailand. J Am
Med Dir Assoc 2020; 21: 1514–1515.

10. Somsiri V, Asdornwised U, O’Connor M, et al. Effects of a
transitional telehealth program on functional status, rehospi-
talization, and satisfaction with care in Thai patients with
heart failure. Home Health Care Manag Pract 2021; 33:
72–80.

11. Newman SD, Toatley SL and Rodgers MD. Translating a
spinal cord injury self-management intervention for online
and telehealth delivery: a community-engaged research
approach. J Spinal Cord Med 2019; 42: 595–605.

12. Golledge J, Fernando M, Lazzarini P, et al. The potential role
of sensors, wearables and telehealth in the remote manage-
ment of diabetes-related foot disease. Sensors 2020; 20:
4527.

13. Edmonds WA and Kennedy TD. Embedded approach. In: An
applied guide to research designs: quantitative, qualitative,
and mixed methods. Thousand Oaks: Sage Publications,
2017, pp.189–195.

14. Wolf L, Stidham AW and Ross R. Predictors of stress and
coping strategies of US accelerated vs. Generic baccalaureate
nursing students: an embedded mixed methods study. Nurse
Educ Today 2015; 35: 201–205.

15. Lin F, Wu Z, Song B, et al. The effectiveness of multicom-
ponent pressure injury prevention programs in adult inten-
sive care patients: a systematic review. Int J Nurs Stud
2020; 102: 103483.

16. Elo S and Kyngäs H. The qualitative content analysis process.
J Adv Nurs 2008; 62: 107–115.

17. Twinn S. An exploratory study examining the influence of
translation on the validity and reliability of qualitative data
in nursing research. J Adv Nurs 1997; 26: 418–423.

18. Smart H, Opinion FB, Darwich I, et al. Preventing facial pres-
sure injury for health care providers adhering to COVID-19
personal protective equipment requirements. Adv Skin
Wound Care 2020; 33: 418–427.

Table 6. Integration of the QUAN and qual data.

PI QUAN data qual data

Treating PI Effect time (i× c) has a

significant and

positive association

with CTE, FCE,

SOI1-6, SKC, and

PTM on the PI

Telenursing for training

and education is

important for CGs to

care for BPs to prevent

PI, such as skin cleaning

and taking medication

associated with PI

Preventing

PI

There was a positive

effect on the REP,

ELH, SUS, SKP, SCA,

PTP, PIA, MPT and

NUA associated with

PI (p< 0.01),
respectively

Telenursing for CGs to

treat and prevent BPs

during the COVID-19

pandemic is intended to

support the skin

surface, repositioning,

skincare assessment,

and monitoring

Mamom and Daovisan 7

https://orcid.org/0000-0002-4758-7449
https://orcid.org/0000-0002-4758-7449


19. Team V, Team L, Jones A, et al. Pressure injury prevention in
COVID-19 patients with acute respiratory distress syndrome.
Front Med 2021; 7: 558696.

20. Yu N, Zhang Y, Xiao M, et al. SARS-CoV-2 not found in
pressure injury exudates from COVID-19 patients. J Cosmet
Dermatol 2021; 20: 372–380.

21. Karlsen C, Moe CE, Haraldstad K, et al. Caring by telecare? A
hermeneutic study of experiences among older adults and
their family caregivers. J Clin Nurs 2019; 28: 1300–1313.

22. Bernocchi B, Bonometti F, Serlini M, et al. Telehealth and tel-
ecare: a real-life integrated experience in the COVID-19 pan-
demic. Telemed J E Health 2021: tmj.2021.0181.

23. Nickelsen NCM. The infrastructure of telecare: implications
for nursing tasks and the nurse-doctor relationship. Sociol
Health Illn 2019; 41: 67–80.

24. Reckrey JM. COVID-19 confirms it: paid caregivers are
essential members of the healthcare team. J Am Geriatr Soc
2020; 68: 679–1680.

25. Stokke R, Melby L, Isaksen J, et al. A qualitative study of
what care workers do to provide patient safety at home
through telecare. BMC Health Serv Res 2021; 21: 553.

26. Saeed N, Manzoor M and Khosravi P. An exploration of
usability issues in telecare monitoring systems and possible
solutions: a systematic literature review. Disabil Rehabil
Assist Technol 2020; 15: 271–281.

27. Snoswell CL, Chelberg G, De Guzman KR, et al. The clinical
effectiveness of telehealth: a systematic review of
meta-analyses from 2010 to 2019. J Telemed Telecare
2021: 1357633X211022907

28. Snoswell CL, Stringer H, Taylor ML, et al. An overview of the
effect of telehealth on mortality: a systematic review of
meta-analyses. J Telemed Telecare 2021: 1357633X211022907

29. Lang C, Voigt K, Neumann R, et al. Adherence and accept-
ance of a home-based telemonitoring application used by
multi-morbid patients aged 65 years and older. J Telemed
Telecare 2022; 28: 37–51.

8 Journal of Telemedicine and Telecare 0(0)


	 Introduction
	 Methods
	 An embedded approach
	 Study setting
	 Participants and procedures
	 Quantitative instruments
	 Quantitative measures
	 Quantitative analyses
	 Qualitative analyses
	 Integrating QUAN and qual analyses

	 Results
	 Quantitative analysis
	 Qualitative results
	 Integration of results

	 Discussion
	 Theoretical and practical contributions
	 Strengths and limitations

	 References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile ()
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 5
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /PDFX1a:2003
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    33.84000
    33.84000
    33.84000
    33.84000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    9.00000
    9.00000
    9.00000
    9.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV <>
    /HUN <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames false
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks true
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo true
      /AddRegMarks false
      /BleedOffset [
        9
        9
        9
        9
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks true
      /IncludeHyperlinks true
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


