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Abstract
Background As the aging population is increasing significantly, the communication skills training (CST) on transitional 
care (TC) is insufficient.
Aims This study aimed to test the effectiveness of an intervention (the online TC CST [OTCCST] and TC) through the 
perspectives of healthcare providers (HCPs), older patients, and family members.
Methods A total of 38 HCPs caring for older patients were randomized to the experimental (n = 18) or control groups 
(n = 20), and 84 pairs of patients and family members were enrolled (experimental: n = 42 vs. control: n = 42). The primary 
outcome was HCP communication confidence; while secondary outcomes included patient quality of life (QoL), activities 
of daily living (ADL), rehospitalization counts, and family caregiving burden. Data were collected from HCPs using a scale 
measuring confidence in communicating with patients. Patient outcomes were assessed using the McGill QoL Questionnaire-
Revised and Barthel Index. Family members were assessed with the Caregiver Burden Inventory. Rehospitalization counts 
were tracked for 3 months post-discharge. Data were analyzed using multiple regression analysis.
Results Experimental group HCPs showed a significant improvement in communication confidence over the control group 
(p = 0.0006). Furthermore, experimental group patients had significantly fewer rehospitalization counts within 3-month 
post-discharge (p < 0.05). However, no significant group differences were found in patient QoL and ADL nor in family 
caregiver burden.
Conclusion The OTCCST can effectively improve HCP communication confidence, and the combination of OTCCST and 
TC can reduce rehospitalization counts for older patients. The OTCCST allows HCPs to learn asynchronously at their con-
venience, ideal for continuing education, especially during the COVID-19 pandemic.
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Introduction

The global population is aging [1]. Currently, of the approxi-
mately 7.8 billion people in the world, 9.3% are over the age 
of 65 [1]. Disability has increased significantly with aging 
[2, 3]. Older adults often suffer from multiple chronic dis-
eases and are prone to functional decline. Moreover, due to a 
lack of disease awareness and inadequate medication use [4, 
5], older adults tend to be admitted to hospitals more often, 
which reflects the importance of transitional care (TC).

TC requires transdisciplinary management designed to 
enable older patients to receive seamless care after dis-
charge from the hospital [5–7]. Transdisciplinary manage-
ment is a comprehensive approach that combines disci-
plinary resources, experience, and techniques to promote 
individualized care [8]. Although the positive effects of 
transdisciplinary management were supported by empiri-
cal evidence from western countries, such as from older 
adults with cancer [9], femur fracture [10], and early stage 
of Alzheimer’s disease [8], its feasibility in clinical prac-
tice, especially in Asian countries remains unknown.

Initiating TC at the time of admission is recommended 
[5, 7]. A previous study verified that TC interventions suc-
cessfully assist older patients in returning home after hos-
pital discharge [7], which decreases medical costs [11, 12], 
improves physical function [7], prevents adverse events [13], 
and reduces the risks of readmission and death [11, 12, 14, 
15]. Unfortunately, the effectiveness of TC on patients’ qual-
ity of life (QoL) [7, 15, 16] is pending verification [7].

Most randomized clinical trials on TC were performed in 
Europe and America. Effects were inspected from the patient 
perspective [7, 15, 17]. Researchers emphasized family 
members’ need for TC, but most studies did not assess their 
perspectives on the effectiveness of TC [16, 18]. Although 
the population of Asia is aging among the fastest globally 
[19], the capacity to research TC in Asia is far less than in 
Europe and America [15]. In Asia, older adults usually live 
with their family members [1]. During the process of admit-
ting older adults or returning them to the community, family 
members play an important role as caregivers and medical 
decision-makers. Therefore, the needs of family members 
cannot be ignored if TC is to be promoted in Asia.

Communication is a critical factor affecting older adults’ 
transition post-hospitalization [5, 6, 17, 20]. However, 
communication skills training (CST) or tools designed for 
healthcare providers (HCPs) specifically to perform TC was 
not found [17]. Previously, CST mainly focused on issues, 
such as cancer truth-telling [21–23], shared decision-making 
[24], advance care planning, and do-not-resuscitate orders 
[25]. Most trainings targeted a single healthcare profession 
(e.g., medical students or physicians). The transdisciplinary 
team training approach is seldom adopted [23].

Based on the transitions framework for gerontologi-
cal nursing [26, 27] and suggestions from a TC literature 
review [5, 6, 17, 20], this study designed, implemented, 
and assessed the effectiveness of an intervention (online TC 
CST [OTCCST] and TC) through the perspectives of HCPs, 
older patients, and their family members. This study aimed 
to 1) test the effectiveness of the OTCCST in improving 
HCP communication confidence while providing TC and 2) 
evaluate the effectiveness of the intervention (OTCCST and 
TC) on improving patient QoL and activities of daily living 
(ADL), reducing rehospitalization counts, and decreasing 
family member caregiving burden.

Methods

Study design

This experimental study tested the effectiveness of the OTC-
CST and TC program. Data were collected between Decem-
ber 1, 2018, and February 28, 2020, at the geriatric, neph-
rology, infectious diseases, and metabolism departments 
of a medical center in Taiwan. The primary outcome was 
HCP communication confidence. The secondary outcomes 
included patient QoL, ADL, rehospitalization counts, and 
family member caregiving burden.

Sample

Convenience sampling was used in this study. Selected par-
ticipants included HCPs, older patients under their care, and 
family members of these patients. Eligible HCPs were either 
physicians or nurses who provided direct care and were not 
absent for over a month during the study period.

Eligible patients were aged ≥ 65 years, hospitalized due 
to an acute condition, and had a mild-to-moderate disability 
(ADL scores of 60–95), and clear consciousness (Glasgow 
coma scores of 15). Patients with severe dementia (Mini-
mental state examination < 10) were excluded. Eligible fam-
ily members were aged ≥ 20 years, stayed with the patient 
during the hospitalization period the whole day, and assisted 
with caring for the patient in his/her daily life at home.

Procedure

Data were collected when all HCPs gave written informed 
consent after the research assistant (RA) fully explained the 
study’s aim and procedure. HCPs were randomly assigned to 
either the experimental group (EG) or control group (CG) in 
a 1:1 ratio using computer-generated assignments. EG HCPs 
were asked to complete the questionnaire on communica-
tion confidence before (T1, pre-test) and immediately after 
(T2, post-test) the intervention. The CG was not required to 
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undergo the OTCCST and was asked to finish the post-test 
within 3 days after completing their pre-test.

Once HCPs completed the T2 measures, an invitation 
card was provided to patients and family members who met 
the inclusion criteria. If patients and family members were 
interested in participating, the RA visited them in the ward 
and explained the study aim and procedure. Those willing, 
signed an informed consent form. Their allocations followed 
the assignments of their attending physicians. They did not 
know their group allocation; however, it was known by the 
RA, who provided the TC. All patients and family members 
were asked to complete the questionnaires on QoL, ADL, 
and caregiver burden during the first 3 days of hospitaliza-
tion (T1) and one day before discharge (T2). Furthermore, 
the RA conducted medical chart reviews and telephone 
follow-ups to collect rehospitalization counts at the third-
month post-discharge.

Intervention

The OTCCST for HCPs

The OTCCST is described in detail in Supplementary 
Table 1. Briefly, the 15-min OTCCST consists of a video 
lecture and demonstrations on TC communication. The 
HCPs completed the OTCCST individually at their own 
suitable time and location. The online link to the OTCCST 
videos was provided to HCPs in the CG after this study was 
completed.

TC for patients and family members

This study arranged for a trained RA to perform TC with 
HCPs. The RA served as a transitional care nurse case man-
ager (TCNCM) during the intervention. The RA is an experi-
enced registered nurse with a public health Ph.D. candidate.

The TC intervention is described in detail in Supplemen-
tary Table 2. Briefly, the TC intervention followed 3 steps: 
identification, first visit, and follow-ups. During identifica-
tion, the RA identified patients who had a poor prognosis 
and were candidates to receive TC. During the first visit, the 
members of the healthcare team met with patients and fam-
ily members to understand their conditions and preferences 
for TC. The RA and attending physician then developed 
an individualized colored health education leaflet for each 
patient, which described levels of severity of the patient’s 
disease/condition organized by three flags. Red flag signaled 
a worsened condition in need of immediate medical action or 
hospitalization. Yellow flag signaled an unstable condition 
in need of careful attention from family members. Green flag 
signaled a stable condition. Each flag was characterized by 
three common symptoms easily identifiable by patients and 
family caregivers. Patients received leaflets one day before 

discharge. During follow-ups, the RA spoke with family 
members via a phone call or face-to-face services starting 
within 48 h of discharge and continuing once a week for 
1 month (Supplementary Table 2). According to a systemic 
review, the impact on rehospitalization was largest within 
30-day post-discharge [28]. The CG received only routine 
care.

Outcome measures

Confidence in communicating with patients

A 21-item self-reported scale was used to measure the HCP 
communication confidence while performing TC [21]. Item 
responses were rated on a 10-point Likert scale. Higher 
scores indicate more confidence in communicating. This 
scale has been widely used in various countries to test the 
effectiveness of the CST [22]. Here, the Cronbach’s α was 
0.981–0.986.

McGill quality of life questionnaire‑revised (MQOL‑R)

A 14-item self-reported questionnaire was used to meas-
ure the patients’ QoL in 4 domains: physical, mental, spir-
itual, and social well-being [29]. Item responses are rated 
on a 10-point Likert scale. Higher scores indicate greater 
QoL. A large study found MQOL-R reliable (Cronbach’s 
α = 0.94) and valid [30]. Here, the Cronbach’s α of the over-
all scale and subscales were 0.883–0.904 and 0.741–0.942, 
respectively.

Barthel index

A 10-item scale was used to measure ADL among older 
adults [31] with a total score ranging from 0 to 100 points. 
Higher scores indicate a higher ability to live autonomously. 
This index has demonstrated high reliability (Cronbach’s 
α = 0.89–0.98) [32].

Caregiver burden inventory (CBI)

A 24-item scale was used to measure the family members’ 
caregiving burden in 5 domains: time dependence, devel-
opment, physical, social, and emotional burden [33]. Item 
responses are rated on a 5-point Likert scale. Higher scores 
indicate a higher level of caregiver burden. The CBI has 
demonstrated high reliability of the overall scale (Cronbach’s 
α = 0.95) and subscales (Cronbach’s α = 0.73–0.93) [33]. 
Here, the Cronbach’s α of the overall scale was 0.949–0.951.
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Data analysis

Since a lack of studies has examined the benefits of CST in 
TC for HCPs, older patients, or family members, this study 
referenced a previous CST study conducted for HCPs and 
cancer patients, which found that CST had a moderate to 
high positive effect on HCP communication confidence 
(Cohen’s d = 0.91–0.65) [23]. The sample size was calcu-
lated using G-power 3.1 software and setting power = 0.80, 
alpha = 0.05, and effect size = (0.91 + 0.65)/2 = 0.78. Given 
an estimated attrition rate of 30%, 32 HCPs were required for 
recruitment. Two–three pairs of patients and family mem-
bers were recruited for each HCP to evaluate the benefits of 
the intervention from consumer perspectives.

Statistics Analysis System version 9.4 was used for analy-
sis with statistical significance set at p < 0.05. Data were ana-
lyzed individually by a Ph.D. student (SYC) trained in both 
nursing research and biomedical statistic using the intention-
to-treat strategy, which analyzes results based on the treat-
ment group to which the participants were initially randomly 
assigned, regardless of whether they completed the interven-
tion [34]. However, no participants dropped from this study, 
nor did any violate the initial protocol. For baseline data 
analysis of HCPs, this study utilized Mann–Whitney test 
and Fisher’s exact test, while those of patients and family 
members were analyzed using independent t test and chi-
squared test. Those variables, which had significant group 
differences at T1, were viewed as interfering variables. After 
controlling for significant interfering variables, multiple 
regression analysis was used to analyze the effectiveness of 
the intervention between groups.

Results

Participants’ characteristics

Enrolled were 38 HCPs and 90 pairs of patients and family 
members. HCPs were randomly assigned to the EG (n = 18) 
and CG (n = 20). All of them completed this study (Fig. 1). 
The average age of HCPs was 38.8 ± 11.4 years, and 55.3% 
were female. Most HCPs had a bachelor’s degree (81.6%), 
10 + years of work experience (52.6%), and had not partici-
pated in CST before (86.8%). No significant group differ-
ences were found in basic characteristics of the HCPs (Sup-
plementary Table 3).

Of 90 patients, one patient died, two were transferred to 
another hospital, and three fell below the threshold of ADL 
scores for eligibility. Only 84 patients were assigned to two 
groups. No one dropped out during follow-up (Fig. 1). Par-
ticipants who were retained or excluded from this study did 
not significantly differ in basic characteristics. Patients’ aver-
age age was 79.3 ± 10.2 years, and most were male (52.4%), 

married (56.0%), and had an education level of elementary 
school (or below) (70.2%). Most patients had ADL 60–90 
points (88.1%). Family members in the EG were signifi-
cantly older than those in the CG (p = 0.03); their financial 
status was also better than that of the CG (p = 0.05). How-
ever, no significant group differences were found in basic 
characteristics of patients (Supplementary Table 4) and fam-
ily members (Table 1).

Group differences in the primary outcome

Although two groups of HCP did not significantly differ in 
communication confidence at T1 (p = 0.08); after control-
ling for the T1 confidence score, confidence at T2 showed 
a significant group difference (p = 0.0006), demonstrating a 
moderate effect size (ΔR2 = 0.22) (Table 2).

Group differences in the secondary outcomes

Concerning patients’ QoL, the EG scored lower than the 
CG in the total and subscales at T1, but only group differ-
ences on the psychological subscale reached statistical sig-
nificance (p = 0.01). Moreover, groups did not significantly 
differ in total and subscale scores of QoL at T2. Patients’ 
ADL showed no significant group differences at T1 and 
T2. Similar results were also observed for caregiver burden 
(Table 3); however, the rehospitalization counts of the EG 
were significantly lower than those of the CG (p < 0.05). 
(Table 4).

Discussion

Due to a lack of previous research on the topic, this study 
may constitute the first attempt to design, implement, and 
assess the benefits of a TC intervention from the perspec-
tives of HCPs, patients, and family members in Taiwan. The 
OTCCST improved HCP communication confidence on TC 
and the combination of OTCCST and TC reduced rehospi-
talization counts. However, benefits of the intervention in 
improving patients’ QoL, ADL, and caregiver burden were 
not observed.

Group differences in HCP communication confidence

OTCCST can effectively improve HCP communica-
tion confidence. This benefit may be attributed to several 
design-based factors. OTCCST content was based on the 
literature and reviewed by experts. Furthermore, all con-
tent was recorded by a professional videography team with 
experience producing CST videos for HCP. Scholars have 
indicated that using quality videos as teaching and learn-
ing materials could enhance the quality of clinical skills 
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education [35]. Because the 15-min online video allowed 
busy HCPs to complete their learning via electronic devices 
at any time and place, this learning model is appropriate for 
continuing education. Due to a lack of previous studies on 
TC CST for HCPs for comparison, further research is needed 
to validate the benefit of OTCCST.

Group differences in patient QoL, ADL, 
rehospitalization counts, and family caregiving 
burden

This study found no significant group differences in patient 
QoL and ADL, nor family caregiving burden. Concerning 
patient QoL, Preen et al. observed that older adults who 
received TC scored higher on the psychological subscale of 
the MQOL-R 7-day post-discharge [36]. Additionally, Ong 

et al. discovered that QoL of older heart failure patients, 
who received TC, had significantly improved 6-month post-
discharge [37]. The above finding is different from this study 
because the post-test of this study only assessed QoL one 
day before discharge. Therefore, the benefit of the interven-
tion on QoL may not be observed in such a short time. This 
study cannot capture the long-term benefits of improving 
patient QoL post-discharge. Longitudinal follow-ups are rec-
ommended to understand the short- and long-term benefits 
of the intervention on patient QoL [26].

Regarding patient ADL, Buurman et al. designed a TC 
intervention in which patients received home visits by a 
community nurse for 24-week post-discharge. The patients 
and their caregivers were provided with geriatric nursing 
guidance. After 24-week home visits, the study found no 
significant group difference in ADL scores [38]. However, 

Fig. 1  Flow diagram of healthcare providers, older patients, and family members
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Courtney et al. found that TC intervention could significantly 
improve patient ADL at 6-month post-discharge [39], which 
was different from the finding of Buurman et al. [38]. The 
reasons could be that besides the regular telephone follow-up 
or home visits, Courtney et al. provided a personal training 
plan designed by a physical therapist for older patients dur-
ing hospitalization and arranged a nurse to confirm patients’ 
adherence by telephone follow-up after discharge [39] to 
get better outcomes on patients’ ADL. Therefore, including 
rehabilitation therapists in TC intervention and incorporat-
ing physical training at the early stage of hospitalization is 
recommended to improve patients’ ADL.

The intervention (OTCCST and TC) could significantly 
reduce patient rehospitalization counts within 3-month post-
discharge. This was like previous studies, which supported 
that follow-up phone calls, home visits by nurses, and a 
formal TC program can significantly reduce older patient 
rehospitalization after discharge [40, 41].

A decline in ADL was identified as a robust risk factor 
for caregiver burden. However, the study found no signifi-
cant group differences in caregiver burden [42]. Although 
Hendrix et al. found that the burden for caregivers of older 
patients before and after TC essentially remained the same 

Table 1  Basic characteristics of family members (N = 84)

SD standard deviation
p < 0.05

Variables Experimen-
tal group n 
(%)

Control group n (%) p

Age (Mean ± SD) 57.6 ± 15.2 50.5 ± 13.4 0.03*
Gender
 Male 20 (47.6) 15 (35.7) 0.27

Education level
 Elementary (and 

below)
6 (14.3) 7 (16.7) 0.07

 Junior high 1 (2.4) 7 (16.7)
 High (and above) 35 (83.3) 28 (66.6)

Marital status
 Married 26 (63.4) 31 (73.8) 0.31
 Single 15 (35.6) 11 (26.2)

Financial status
 Poor 1 (2.4) 1 (2.4) 0.05*
 Fair 3 (7.1) 11 (26.2)
 Well off 30 (71.4) 27 (64.3)
 Wealthy 8 (19.1) 3 (7.1)

Lives with patient 30 (71.4) 30 (71.4) 1.00

Table 2  Group differences 
in healthcare provider 
communication confidence in 
transitional care (N = 38)

***p < 0.001
HCP, healthcare provider; SD, standard deviation. T1, before OTCCST; T2, immediately after OTCCST
a Analyzed using Mann–Whitney test
b Adjusted by T1 score and analyzed using multiple regression analysis

Time points Experimental group
Mean ± SD

Control group
Mean ± SD

p ΔR2

T1 140.3 ± 37.0 163.4 ± 21.3 0.08a 0.22 (R2 = 0.47)
T2 177.2 ± 19.1 167.0 ± 22.4 0.0006b***

Table 3  Group differences in patients’ quality of life and activities of daily living and family members’ caregiving burden (N = 84)

QoL quality of life, ADL activities of daily living, T1 before intervention, T2 immediately after intervention
a Adjusted by age and financial status
b Analyzed using independent t test
c Analyzed using multiple regression analysis

Outcomes T1 T2

Experimental group Control group p b Experimental group Control group p c

Overall QoL 5.0 ± 2.2 4.2 ± 2.7 0.17 6.3 ± 2.1 5.5 ± 2.3 0.32
Total score 5.9 ± 1.4 6.5 ± 1.6 0.33 6.4 ± 1.4 7.0 ± 1.6 0.87
Physical 4.3 ± 1.8 4.9 ± 2.4 0.37 5.8 ± 1.9 6.3 ± 2.5 0.82
Psychological 5.2 ± 2.7 7.3 ± 2.4 0.01 7.0 ± 2.0 7.6 ± 2.4 0.09
Spiritual 6.1 ± 1.8 6.1 ± 2.1 0.97 6.7 ± 1.7 6.7 ± 1.9 0.92
Social 7.6 ± 1.3 7.8 ± 1.8 0.71 7.5 ± 1.6 7.8 ± 1.9 0.92
ADL 76.0 ± 11.9 72.1 ± 13.6 0.18 80.1 ± 12.6 76.9 ± 13.4 0.90
Caregiver  Burdena 38.2 ± 13.0 37.2 ± 15.0 0.74 37.6 ± 12.4 38.4 ± 15.5 0.52
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[41], they only designed intra-group comparisons, which 
is not suitable for comparison with this study. Here, most 
patients were able to perform their daily activities before 
acute conditions. It may only be because of their conditions 
that patients became physically weak and needed assistance. 
As their condition improved, patient physical well-being was 
restored. Thus, it was difficult to detect the benefits of TC 
in reducing caregiver burden. Additionally, caregiver bur-
den was measured one day before the patient’s discharge 
from the hospital (T2). This measurement point may not 
capture the full benefit of intervention on caregiver burden 
post-discharge. This issue may also explain the findings for 
patient QOL and ADL.

Study limitations

This study has four limitations. First, this study only 
recruited HCPs from a few specific departments, affecting 
the generalizability to other departments. Second, the assess-
ment for communication confidence was performed imme-
diately after the OTCCST; thus, this study was unable to 
observe its long-term benefits. Thus, to better understand the 
benefits of intervention, future researchers should (1) collect 
data to capture the long-term effectiveness of the interven-
tion (e.g., one month and six months after the intervention) 
and (2) recruit participants from different departments to 
increase the representativeness and size of sample. Third, 
this study did not collect patient hospitalization informa-
tion before the intervention, which may limit the study to 
compare differences between pre- and post-intervention. 
Therefore, to comprehensively analyze this objective data, 
it is suggested to collect hospitalization information pre- and 
post-intervention. Lastly, this study designed a Ph.D. can-
didate to perform TC. However, TCNCM with this kind of 
criteria is rare in clinical settings, which may decrease the 
study application. Nevertheless, past studies reported the 
TCNCM was essential to facilitate smooth care integration 
and transition post-discharge [43–45]. Therefore, we highly 
recommend hospitals arrange a specific TCNCM to help 
patients during transitional period.

Conclusion

The OTCCST can effectively improve HCP communica-
tion confidence in TC and the combination of OTCCST and 
TC can reduce rehospitalization counts for older patients. 
The OTCCST allows HCPs to learn asynchronously at their 
convenience, ideal for continuing education, especially dur-
ing the COVID-19 pandemic when traditional face-to-face 
training is restricted. Due to a lack of studies on TC CST for 
HCPs, research is recommended that applies OTCCST in 
different settings to validate its effectiveness.
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