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Abstract
Background: Smartphones can optimize the opportunities for interactions between nursing home residents and
their families. However, the effectiveness of smartphone-based videoconferencing programs in enhancing
emotional status and quality of life has not been explored. The purpose of this study was to evaluate of the
effect of a smartphone-based videoconferencing program on nursing home residents’ feelings of loneliness,
depressive symptoms and quality of life.
Methods: This study used a quasi-experimental research design. Older residents from seven nursing homes in
Taiwan participated in this study. Nursing homes (NH) were randomly selected as sites for either the intervention
group (5 NH) or the control group (2 NH); NH residents who met the inclusion criteria were invited to participate.
The intervention group was comprised of 32 participants; the control group was comprised of 30 participants.
The intervention group interacted with their family members once a week for 6 months using a smartphone and
a “LINE” application (app). Data were collected with self-report instruments: subjective feelings of loneliness, using
the University of California Los Angeles Loneliness Scale; depressive symptoms, using the Geriatric Depression
Scale; and quality of life using the SF-36. Data were collected at four time points (baseline, and at 1-month, 3months and 6-months from baseline). Data were analysed using the generalized estimating equation approach.
Results: After the intervention, as compared to those in the control group, participants in interventional group
had significant decreases in baseline loneliness scores at 1 months (β = − 3.41, p < 0.001), 3 months (β = − 5.96,
p < 0.001), and 6 months (β = − 7.50, p < 0.001), and improvements in physical role (β = 36.49, p = 0.01), vitality
(β = 13.11, p < 0.001) and pain scores (β = 16.71, p = 0.01) at 6 months. However, changes in mean depression
scores did not significantly differ between groups.
Conclusions: Smartphone-based videoconferencing effectively improved residents’ feelings of loneliness, and
physiological health, vitality and pain, but not depressive symptoms. Future investigations might evaluate the
effectiveness of other media-based technologies in nursing homes as well as their effectiveness within and
between different age cohorts.
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Background
Placement of older adults in a nursing home (NH) can
be a stressful life event that produces a higher prevalence of depression [1–3], loneliness, and a reduction in
quality of life (QoL) [4, 5]. Depression is a leading cause
of disability worldwide and feelings of loneliness contribute significantly to depression, resulting in reductions in
QoL [6–8]. NH residents often feel isolated, which can
further increase feelings of loneliness and depression.
Therefore, developing interventions for NH residents
that can reduce feelings of loneliness and depression
could improve their quality of life.
Providing social support for NH residents is important because the quality and quantity of social
support systems used by older people are closely related to both their health status and QoL [5, 9]. One
important aspect of such emotional support for older
NH residents is the continuous involvement of their
family members. This involvement is something especially vital in the Chinese culture where families play
a salient role in maintaining residents’ emotional
well-being.
However, one-third of NH residents rarely have visitors [10]; and only about 45–60% of the NH residents’
families visit them once a week [11, 12]. A longitudinal study revealed that there is a tendency for family
visits to decline slightly over time [13]. Providing
weekly desktop-based videoconferencing to NH residents was shown to effectively reduce depression and
general feelings of loneliness among Taiwanese NH
residents [12, 14]. Nevertheless, no research has explored the effect of videoconferencing on residents’
QoL. Furthermore, the size and weight of desktopbased equipment may limit their convenience. Yet,
with the development of technology, smartphones
have become a particularly attractive modality for delivering health related interventions because of their
widespread adoption and increasingly powerful technical capabilities. Unlike desktop computers or even
laptops, smartphones are hand-held devices [15]. Such
a technology can, accordingly, support daily life activities, address safety issues, and provide communication and entertainment. Compared to desktop devices,
smartphones may optimize the opportunities for interactions between NH residents and their families. However, the effectiveness of this medium in enhancing
QoL and emotional status for older adults has not
been evaluated. Consequently, the lack of empirical
evidence on videoconferencing for NH residents provides ample justification for examining the impact of
this modality more fully. Therefore, the purpose of
this study, was to evaluate the effectiveness of a
smartphone-based videoconference program on NH
residents’ loneliness, depressive symptoms and QoL.
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Methods
Design, sample, and setting

A quasi-experimental design was employed. Participants
were recruited from seven nursing homes in Taiwan.
The NH were purposively sampled based on size
(medium-large, > 65 beds) and located within easy reach
of the researchers [16]. Each NH was randomly assigned
to provide participants for either the intervention or
control group. Assuming a power of .80, alpha value of
.05, and moderate effect size of t-test (.05), it was estimated that 26 participants were needed for two groups
(experimental and control). We then factored in an estimated 15 to 20% attrition rate, due to mortality. Each
NH was assigned a number and potential participants
from each NH were randomly selected until we achieved
a target of 30 participants in each group [17].
Residents were recruited if they: 1) were over 60 years
of age; 2) had a Mini-Mental State Examination (MMSE)
score ≥ 16 for residents with no formal education or
MMSE> 20 for residents with at least a primary school
education [18, 19]; 3) had no experience in using smartphones for videoconferencing with people prior to this
research; and 4) both residents and their family members agreed to participate in the study. A total of 32 participants in 5 NHs and 30 participants in 2 NHs were
recruited for the intervention group and control group,
respectively.
Smartphone-based videoconferencing program

The smartphone-based videoconferencing program was
designed to be used once a week, which was similar to
the in-person visiting frequency for the majority of
families [11, 12]. Yet, residents could videoconference
with their family as many times as they wished. The goal
of the duration of each videoconference was set for a
minimum of 5 min [12, 14]. To achieve this goal, we
provided some discussion topics to nurses and the participants, such as their meals, organised activities and
‘news’ on NH life. However, there was no enforcing or
limitation on the duration. Videoconferencing with their
family was recommended when participants were having
meals or during activities to show their lives in the NH
and to increase vivid interactions among the participants
and their families. Trained research assistants or nursing
staff recorded the number and duration of each videoconferencing session.
The mobile application, “LINE”, was the videoconferencing platform, in which the participant either used this
technology independently or with the assistance of NH
staff. This strategy was designed to achieve a real-time
transmission between the participant and family. The
intervention smartphone was a high-quality 8-in. HD
(1280 × 800), chosen in recognition of residents’ physical
limitations. The two sites (family and nursing home)
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were linked via Wideband Code Division Multiple Access (WCDMA) & Wi-Fi systems to achieve an appropriate video quality, providing a 3G connection (NT850/
per month). A portable Android system with full 3G
phone functionality allowed participants to be connected
at any time of day. To obtain a better quality in the
video image, high quality pictures were possible through
a 2.0 Megapixels (MPs) front-facing camera and 5MP
rear camera.
Demographic variables

Demographic variables included participants’ age, gender, marital status, number of children, educational
background, morbidity, duration of residency in the NH,
and frequency of family visits. The number of family or
friends who contacted residents and the frequency of
these communications either by phone or in person during the previous week was also confirmed by asking
nursing home staff to record the number of visits and
phone calls made to the residents. Residents’ physical
status was measured at baseline using the Barthel Index
[20], which assesses performance of activities of daily
living (ADLs). Outcome variables included subjective
feelings of loneliness, depressive symptoms and QoL
which were measured at baseline and repeated at 1, 3
and 6 months and compared to baseline scores.
Outcome variables

The revised 10-item UCLA Loneliness Scale [21] measures subjective feelings of loneliness. Items are scored
with a 4-point Likert scale from 0 (“I often feel this
way”) to 3 (“I never feel this way”); total scores range
from 20 to 80, with higher scores indicating a greater
feeling of loneliness. This scale had a reliability of 0.87
in a study of older institutionalized adults [22]; in this
study the Cronbach’s alpha was 0.91.
Depressive symptoms were measured with the 30-item
Geriatric Depression Scale (GDS) [23]. Each item is
scored with a yes/no response; possible scores range
from 0 to 30, with higher scores indicating higher depressive symptoms. Previous studies in Taiwan have
demonstrated the reliability and validity of the GDS have
been supported in previous studies in Taiwan [12, 14].
In this study the Cronbach’s alpha was 0.91.
We measured QoL with the Taiwanese version of the
short-form health survey, SF-36 [24]. The SF-36 is a selfreport instrument that assesses eight dimensions of
health-related QoL: physical functioning (PF), mobility
restriction (MR), bodily pain (BP), general health (GH),
vitality (V), social functioning (SF), emotional problems
(EP) and mental health (MH). Each dimension is scored
from 0 through to 100, with 100 representing good
health and 0 representing poor health [25]. In a study of
older adults with hip fracture the Cronbach’s alpha
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ranged from .59 to .96 [26]. In this study the Cronbach’s
alpha ranged from 0.72 to 0.93.
Procedure

Ethical consideration of the research was approved by
the researchers’ Institutional Review Board. NHs in
Taiwan do not have institutional review boards, therefore, we also obtained permission to conduct this study
from the directors at each site prior to data collection.
After this permission was granted, an announcement
was posted at the NH entrance with details of our research purpose and procedure. We first asked NH staff
to speak with residents who met our criteria and with
their family members about their willingness to participate in the study. Residents and their families who were
interested in taking part were contacted by research assistants who explained the goals and methods of the
study. In addition, the potential risks, the entitlement of
all participants to withdraw from the study at any time,
the right to refuse to answer questions and the strategies
used to protect anonymity and confidentiality were fully
explained. After signing an informed consent document,
we demonstrated how to use the smartphone and initiate videoconferencing to the residents and their family
members in the interventional group. The residents and
family members then made an appointment to use videoconferencing. Family members of residents in the
intervention group could continue their in-person visits
or telephone contacts as usual. Smartphones were available in the NHs for 6 months. Participants were able to
use the smartphone in their own room or, at whichever
location in the NH it was most convenient. The device
could be used independently by the resident or with the
assistance of the NH staff.
Data analysis

All data were coded before being entered into a computer. Statistical analyses were performed using SPSS
24.0. Participants’ demographic data were analysed using
descriptive statistics. Differences between the two groups
were compared at four points (baseline, 1 month, 3
months and 6 months) using multiple linear regression
of the generalized estimating equations (GEE) [27]. To
examine the effect of the videoconferencing intervention
on each variable, we constructed regression models
which tested only one fixed effect.

Results
Participants

Sixty-two NH residents participated in this study. Demographic and clinical characteristics of the intervention
and control group at baseline are shown in Table 1. The
intervention group was significantly older than the control group (p < .001). The presence of hypertension and
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Table 1 Baseline demographic and clinical characteristics of the intervention and control groups
Characteristic

Control group

Age, years (mean ± SD)

68.95

t/χ2 (p)

Intervention group

(n = 30)

(n = 32)
11.65

81.07

8.46

2.32 (0.13)b

Gender (n, %)
Male

13

43.3

8

25

Female

17

56.7

24

75
9.38 (0.03)b

Marital status (n, %)
Single

9

30.0

2

6.3

Married

4

13.3

12

37.4

Divorced

4

13.3

2

6.3

Widow/widower

13

43.4

16

50

2.10

2.07

3.61

1.86

Number of children (mean ± SD)

3.04 (< .001)a
4.93 (0.43)b

Education (n, %)
None/illiterate

6

20.0

9

29.0

Primary

10

33.3

13

41.9

Junior High school

2

6.7

4

12.9

Senior High school

9

30.0

3

9.7

≥College

3

10.0

2

6.5

391.33

813.83

292.6

828.40

Length of residency, days (mean ± SD)

8.39 (< .001)a

−0.85 (0.39a
5.67 (0.02)b

Weekly telephone calls
No

29

96.7

24

75.0

Yes

1

3.3

7

25.0
9.63 (0.02)b

Frequency of In-person visits (n, %)
None/seldom

12

40

4

12.5

Monthly

10

33.3

8

25.0

Weekly (> 2times/month)

6

20

17

53.1

Daily (> 5 times/week)

2

6.7

3

9.4
6.97 (0.01)b

Hypertension (n, %)
No

7

23.3

18

56.2

Yes

23

76.7

14

43.8
5.17 (0.02)b

Diabetes (n, %)
No

12

40.0

22

68.8

Yes

18

60.0

10

31.2
0.52 (0.47)b

Stroke (n, %)
No

17

56.7

21

65.6

Yes

13

43.3

11

34.4

Note: SD standard deviation
a
Independent samples t-test
b
Chi-square test

diabetes was significantly higher for the control group
(p = .01 and p < .05, respectively).
The number of weekly phone calls and weekly inperson visits from family members was significantly
greater (p < .05) in the intervention group than the control group.
During the 6-month study period, 12 participants in the
intervention group withdrew from the study (3 declined to

continue participating, 7 were discharged home, and 2
died), for an attrition rate of 37.5%. In the control group,
10 participants dropped out of the study (3 declined to
continue participating, 4 were discharged home, and 3
died), for an attrition rate of 33.3%. There was no significant difference between participants who dropped out of
the study and those who remained in age (t = 0.11, p =
0.74) or length of residency in the NH (t = 1.58, p = 0.21).
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Trajectory of videoconferencing intervention

During the 6 months of the study, the mean number of
videoconferencing interactions in the first, third, and
sixth months was 2.13 (SD = 2.52, range 0–12), 1.18
(SD = 1.34, range 0–15), and 1.62 (SD = 1.68, range 0–
15), respectively. The mean number of videoconferencing interactions from the first to the sixth month did not
differ significantly (F = 0.38, p = 0.68). Although the
mean duration for videoconferencing interactions increased from the first month (270.48 s, range 0–1221 s)
to the sixth month (367.31 s, range 0–1194 s), the increase was not statistically significant (F = 2.69, p = 0.07).
Outcomes

Scores for outcome variables at baseline for both groups
are shown in Table 2. The mean scores for feelings of
loneliness were significantly different between groups
(t = 0.87, p = 0.03). There was no significant difference
between groups in mean scores for depressive symptoms
(t = − 0.24, p = 0.81). Quality of life subscale scores were
highest for emotional-role for both the control and
intervention group (M = 84.44, SD = 29.99 and M =
81.25, SD = 32.72, respectively). The lowest scores were
in physical functioning (M = 12.83, SD = 18.79 for the
control group; M = 15.16, SD = 18.16 for the intervention
group). The mean scores for physical-role (t = − 2.27,
p = 0.03), pain (t = − 2.62, p = 0.01), and vitality (t = −
2.11, p = 0.04) were significantly different between
groups.
The effect of the videoconferencing intervention on
scores for feelings of loneliness and depressive symptoms is shown in Table 3. Mean scores for feelings of
loneliness for the intervention group at 1-, 3- and 6months decreased, on average, − 3.41 (95% CI − 1.78 to
− 4.90), − 5.96 (95% CI − 3.14 to − 8.77), and − 7.50 (95%
CI − 3.90 to − 11.10) units, respectively. Controlling for
the effects of age and frequency of in-person family
visits, these changes were significantly lower for the
intervention group compared to the control group (all
p-values < .001), demonstrating that feelings of loneliness decreased significantly at all three timepoints. However, there was no significant decrease from baseline in
mean scores for depressive symptoms at any time point,
and there were no significant differences between
groups.
The effect of the videoconferencing intervention on
quality of life subscale scores is shown in Table 3. Compared to the control group, mean scores for social function from baseline were significantly higher at 3-months
(β = 10.89, p = .03, 95% CI 1.25 to 20.52) and 6-months
(β = 21.79, p < .001, 95% CI 9.35 to 34.23); perceived
health scores were also significantly higher at 3-months
(β = 7.89, p = 0.01, 95% CI 2.22 to 13.56) and 6-months
(β = 6.67, p = .02, 95% CI 0.94 to 12.41). Compared to
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controls, scores at 6-months for the intervention group
were significantly higher than baseline for physical-role,
vitality, and pain scores (β = 36.49, p = .01, 95% CI 10.84
to 62.14; β = 13.11, p < .001, 95% CI 5.81 to 20.40; and
β = 16.71, p = .01, 95% CI 4.67 to 28.75, respectively).
Mean subscale scores were also significantly higher than
baseline for the intervention group for mental health at
3-months; scores increased, on average, 7.46 units (95%
CI 2.49 to13.35) more than the control group (p = .004).
Moreover, after controlling for age and frequency of inperson visits, scores for physical-role, vitality, and pain
at 6-months, and social function and perceived health at
3- and 6-months differed significantly from baseline
scores for the intervention group compared to the control group.

Discussion
This study demonstrated that a smartphone-based videoconferencing intervention reduced feelings of loneliness in older NH residents at 1, 3 and 6 months. These
results are similar to other studies showing that increasing the personal interactions of NH residents through
the use of computer-based applications can significantly
reduce feelings of loneliness [12, 14, 28].
There were some significant differences in baseline
scores between the intervention and control group,
which must be considered. The intervention group was
significantly older than the control group. We have no
data to explain this difference and can only speculate.
One explanation for the age difference may be a result
of the requirement that the NH residents’ adult children
participate in the videoconferencing. The adult children
willing to participate in videoconferencing may have had
time because they were older, resulting in older NH residents in the intervention group. In addition to the age
differences, baseline scores for feelings of loneliness were
significantly higher in the intervention than control
group. However, a recent study reported that although
advanced age is associated with increased loneliness
[29], age is only one of many contributing factors. A
study reported older adults born in the 1920s had higher
levels of loneliness than those born in the 1940s [30].
However, after controlling for age and frequency of inperson visits, the decrease in scores for feelings of loneliness from baseline to 6 months was significantly greater
than the control group. Therefore, we believe the reduction in scores for feelings of loneliness is due to the videoconferencing intervention.
Our findings showed the videoconferencing intervention
did not improve depressive symptoms of the NH residents
at any timepoint. This result differs from previous reports,
which demonstrated use of the Internet for communication with friends and family was associated with decreases
in depression among NH residents [12, 14, 31]. These
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Table 2 Quality of life, depressive symptoms, and feelings of loneliness for Control and Intervention groups at baselinea, 1-monthb,
3-monthsc, and 6-monthsd and differences between groups1
Variable

Control group

t (p)1

Intervention group

Mean

SD

Mean

SD

Baseline

53.03

9.02

58.41

9.47

1-month

54.00

8.21

56.07

8.57

0.95 (0.34)

3-months

53.09

7.91

52.70

7.99

−0.17 (0.86)

6-months

52.50

6.98

53.08

8.62

0.21 (0.83)

Baseline

14.30

5.00

13.97

5.74

−0.24 (0.81)

1-month

14.40

4.97

13.80

4.71

−0.48 (0.63)

3-months

13.36

4.99

12.61

3.94

−0.57 (0.58)

6-months

13.65

5.40

13.62

3.23

−0.02 (0.98)

Baseline

12.83

18.79

15.16

18.16

0.49 (0.62)

1-month

13.33

19.22

14.83

17.44

0.32 (0.75)

3-months

13.64

12.17

16.52

18.98

0.60 (0.55)

6-months

15.25

12.62

10.77

11.15

−1.04 (0.31)

Baseline

62.50

37.57

41.41

35.70

−2.27 (0.03)

1-month

72.50

31.72

48.33

38.24

−2.66 (0.01)

3-months

76.14

30.35

68.48

35.53

−0.78 (0.44)

6-months

68.75

38.79

76.92

18.99

0.70 (0.49)

Baseline

84.44

29.99

81.25

32.72

−0.41 (0.69)

1-month

91.11

21.32

87.78

26.96

−0.53 (0.60)

3-months

98.48

7.11

91.30

25.06

−1.29 (0.20)

6-months

93.33

13.68

89.74

21.01

−0.60 (0.56)

Baseline

50.42

25.32

37.11

26.08

−2.00 (0.05)

1-month

49.58

26.16

39.17

25.16

−1.57 (0.12)

3-months

48.86

25.85

51.63

20.40

0.39 (0.69)

6-months

46.25

21.50

55.77

18.13

1.32 (0.20)

Baseline

69.43

24.20

53.94

22.22

−2.62 (0.01)

1-month

68.77

24.75

57.63

21.74

−1.85 (0.07)

3-months

63.77

26.78

60.52

20.15

−0.46 (0.65)

6-months

61.65

24.39

59.92

19.09

− 0.22 (0.83)

Baseline

52.83

15.74

45.16

12.92

−2.11 (0.04)

1-month

52.50

15.24

46.33

11.74

−1.76 (0.08)

3-months

52.95

11.41

49.35

10.26

−1.12 (0.27)

6-months

46.75

13.01

50.38

7.49

0.91 (0.37)

Feelings of loneliness
0.87 (0.03)

Depressive symptoms

Quality of Life Subscales
Physical function

Physical role

Emotional role

Social function

Pain

Vitality
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Table 2 Quality of life, depressive symptoms, and feelings of loneliness for Control and Intervention groups at baselinea, 1-monthb,
3-monthsc, and 6-monthsd and differences between groups1 (Continued)
Variable

Control group

t (p)1

Intervention group

Mean

SD

Mean

SD

Baseline

40.27

20.98

41.50

18.28

0.24 (0.81)

1-month

42.13

20.87

44.13

17.02

0.41 (0.69)

3-months

40.38

20.00

49.57

14.95

1.74 (0.09)

6-months

40.00

16.67

45.23

15.78

0.89 (0.38)

Baseline

40.27

16.25

39.31

15.74

−0.25 (0.82)

1-month

37.83

17.17

39.37

14.12

0.38 (0.71)

3-months

34.14

15.23

39.30

15.44

1.13 (0.27)

6-months

33.45

12.02

34.38

13.38

0.21 (0.84)

Mental health

Perceived health

Note: SD standard deviation; Quality of life subscales = mean subscale scores on the SF36; Depressive symptoms = mean scores on the Geriatric Depression Scale;
Feelings of loneliness = mean scores on the UCLA Loneliness Scale
1
Independent samples t-test
a
Baseline: Control group n = 30, Intervention group n = 32
b
1-month: Control group n = 30, Intervention group n = 30
b
3-months: Control group n = 22, Intervention group n = 23
d
6-months: Control group n = 20, Intervention group n = 20

differences may be due differences in characteristics of the
NH residents who participated. While two of the previous
studies were conducted with NH residents [12, 14] the
third study examined a large general population whose
median age was 44 years [31]. Functional decline is an important predictor of depression [32], therefore, further
studies are suggested to understand the effects of videoconferencing on different age cohorts. Characteristics of
social networks, social support, negative interactions with
a partner or close friend, and feelings of loneliness are reported to be predictors of depressive symptoms [33].
Therefore, there might be differences in social and clinical
characteristics of our participants and those of the previous three studies.
Differences in the format of communicating via the
Internet also might explain the differences in our findings from previous studies. Two studies [12, 14] conducted videoconferencing via computers or tablets and
the third study [31] examined on-line communication.
The screen of the smartphone in our study was smaller
(8 in.) than desk-based computers (15.6 in.), our intervention was free to use, and the previous studies examined 3 months of weekly technology use. This is the first
study to examine the effects of smartphone-based videoconferencing, therefore further study is suggested to
understand the relationship of smartphone videoconferencing and depressive symptoms for older NH residents.
A novel feature of this study was to better understand
the effects of videoconferencing on QoL. With the exception of a lower mean score for physical function,
baseline subscale scores of the SF-36 in both the intervention and control groups is comparable to findings

elsewhere [34, 35]. The lower scores for physical function compared to other studies might be explained by
cultural differences in the reasons family members are
placed in residential NHs Taiwanese society, which is
often poor health [36].
The study found that videoconferencing positive effects
on QoL indictors for pain, vitality and physiological health
dimensions at 6-months, but not on physical function.
Pain among older adults in NHs is common [37]. Participants may benefit from more support through videoconferencing and contact with their families because it is
known that social interaction enhances pain management
and is associated with pain reduction [37]. It may, thus, be
important to include the use of videoconferencing technology as possible options during patient education and
the development of care plans for pain management.
However, information and communication technologies
can indeed be valuable tools enabling better selfmanagement and self-empowerment of pain [38].
Our research also revealed videoconferencing had
positive effects on vitality at the 6-month timepoint. It
has been suggested that allowing older NH residents to
use communication and information technology improves their overall outlook; they report that they
“feel young” or “become one of the modern generation” [39]. Due to the limitation of the sample size
of this study, it is only possible to speculate whether
technology of this kind influences vitality because participants feel more youthful. Future qualitative studies
may be needed to better understand this relationship
between using videoconferencing technology and the
vitality of our participants.
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Table 3 Effect of videoconferencing intervention on feelings of loneliness, depressive symptoms, and quality of life at 1-, 3-, and 6months (control group compared to baseline)
Variable

β
Feelings of loneliness

Adjustedb

Unadjusted
SE

χ2

p

β

SE

χ2

p

b

1-month x group

−3.41

0.79

18.48

< 0.001

−3.09

0.75

16.84

< .001

3-months x group

−5.96

1.44

17.24

< 0.001

−5.61

1.42

15.58

< .001

6-months x group

−7.50

1.84

16.70

< 0.001

−7.41

1.67

19.78

< .001

1-month x group

−0.68

0.62

1.19

0.28

−0.47

0.63

0.57

0.45

3-months x group

−0.94

0.90

1.09

0.30

−0.73

0.90

0.65

0.42

6-months x group

−1.55

1.37

1.27

0.26

−1.52

1.28

1.41

0.24

−0.21

0.79

0.07

0.79

−0.15

0.83

0.03

0.86

Depressive symptomsb

Quality of Life Subscalesb
Physical function
1-month x group
3-months x group

−0.77

1.48

0.27

0.60

−0.74

1.54

0.23

0.63

6-months x group

−1.89

1.73

1.20

0.27

−1.89

1.74

1.17

0.28

Physical-role
1-month x group

−1.94

7.67

0.06

0.80

−2.06

7.81

0.07

0.79

3-months x group

13.30

9.20

2.09

0.15

12.91

9.32

1.92

0.17

6-months x group

36.49

13.09

7.78

0.01

35.47

13.08

7.36

0.007

1.00

7.53

0.02

0.89

0.72

7.71

0.01

0.93

Emotional-role
1-month x group
3-months x group

−1.28

8.47

0.02

0.88

−1.65

8.60

0.04

0.85

6-months x group

2.21

8.35

0.07

0.79

1.63

8.46

0.04

0.85

1-month x group

3.57

3.19

1.26

0.26

3.02

3.17

0.91

0.34

3-months x group

10.89

4.92

4.91

0.03

10.13

4.98

4.14

0.04

6-months x group

21.79

6.35

11.79

0.001

21.16

6.33

11.19

0.001

1-month x group

4.62

4.05

1.30

0.26

4.39

4.10

1.15

0.28

3-months x group

10.83

6.19

3.06

0.08

10.49

6.24

2.83

0.09

6-months x group

16.71

6.14

7.40

0.01

16.42

6.10

7.24

0.007

1-month x group

2.30

2.38

0.94

0.33

2.05

2.35

0.76

0.39

3-months x group

5.20

2.72

3.66

0.06

4.91

2.69

3.33

0.07

6-months x group

13.11

3.72

12.41

< .001

12.97

3.67

12.48

< .001

1-month x group

1.54

2.10

0.53

0.47

0.86

2.13

0.16

0.69

3-months x group

8.03

2.78

8.34

0.00

7.46

2.74

7.40

0.007

6-months x group

7.07

4.33

2.66

0.10

7.12

4.08

3.05

0.08

1-month x group

3.40

2.28

2.22

0.14

3.08

2.26

1.85

0.17

3-months x group

7.89

2.89

7.43

0.01

7.52

2.88

6.83

0.009

6-months x group

6.67

2.92

5.21

0.02

6.54

2.85

5.25

0.02

Social function

Pain

Vitality

Mental health

Perceived health

Note: Feelings of loneliness = mean scores on the UCLA Loneliness Scale, Depressive symptoms = mean scores on the Geriatric Depression Scale;
Quality of life subscales = mean subscale scores on the SF36
a
Adjusted for the effects of age and frequency of in-person visits
b
Group: 0 = control group (reference group); 1 = intervention group
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The study revealed that the frequency of videoconferencing per month ranged from 1.18 to 2.13 times, which
was lower than anticipated. The frequency, however, is
comparable to previous computer-based videoconferencing research, which ranged from 1.22 to 1.46 times per
month after the intervention period [14]. Such infrequent use indicates that as useful and convenient as
videoconferencing may be, it cannot replace in-person
visiting; and videoconferencing visiting can only be
regarded as a “second-best option” to an in-person
visit [34].
The participants in the intervention group had more
children, which could explain the greater frequency of
in-person visits and telephone calls compared to the
control group. Thus, it is possible that family members
of participants in the intervention group may have communicated by videoconferencing as an alternative to inperson visits and phone calls. Future videoconferencing
interventions should assess frequency of weekly inperson visits to determine if there is a shift in the communication modality. We did not determine if adequate
staff were available to help NH residents needing assistance with the smartphone-based videoconferencing
equipment, which may have limited videoconferencing
to participants who were more independent.
Our total attrition rate at the 6-month timepoint of
37.5% in the intervention group and 33.3% in the control
group was higher than the 6-month attrition reported by
two previous studies of older NH residents in Taiwan
[14, 40]. Although the attrition rate in our study was
high, an attrition rate of less than 40% is considered
weak, based on the Effective Public Health Practice
Project (EPHPP) quality assessment tool [41]. Therefore,
we consider the attrition rate of this study acceptable.
The higher attrition in the intervention group was primarily due to patients being discharged prior to completing the study, rather than dropping out; 7 out of 12
in the intervention group compared with 4 out of 10 in
the control group. Whether videoconferencing contributes to discharge is something worthy of further study.
This study had some limitations. First, parent-child relationships and interactions in Asian cultures differ from
Western cultures. This relational difference may limit
the generalizability of the study results to Western countries. Second, we did not recruit cognitively impaired
NH residents in our study. Whether smartphone videoconferencing can effectively increase QoL among older
cognitively impaired residents has not been explored.
Future studies should examine the use of this communication technology among older NH residents with cognitive impairments. Third, we did not distinguish between
social and emotional loneliness. The UCLA Loneliness
Scale measures subjective feelings of loneliness as a single global score. Future studies should be conducted
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which measure both social and emotional loneliness.
Finally, our high attrition rate might limit the
generalizability of our findings. Additional studies with a
larger population is recommended.
The findings of our study demonstrate the effectiveness of a smartphone-based videoconferencing intervention on reducing feelings of loneliness and improving
QoL for older NH residents. We suggest future research
be conducted to better understand how Internet technology can improve the emotional health and QoL for
older NH residents. Studies should include examining
the effect of videoconferencing using different combinations of media-based technologies and program designs;
variables should include not only loneliness and depressive symptoms, but also stratification of age, number of
children and/or family members, and cognitive status.
Qualitative studies could add additional information regarding the response of NH residents to such interventions. Finally, cultural differences should be explored to
determine if interventions should be tailored to match
the cultural setting of the NH residents. Such explorative
studies could provide important considerations for the
development of interventions to enhance health of the
older population within the NH setting.

Conclusions
This study demonstrated that a smartphone-based videoconferencing intervention reduced feelings of loneliness at 1-, 3-, and 6-months and improved variables of
QoL. The findings suggest smartphone-based videoconferencing is a feasible option for enhancing the care of
older NH residents by improving communication with
their family members. Nursing home managers and care
staff could incorporate videoconferencing technology as
a standard part of NH resident care. Videoconferencing
could be an important intervention for patients who are
at risk for loneliness or have symptoms associated with a
poor QoL. Such changes in the care of NH residents
may be especially important for healthcare professionals
working with populations of East Asian nationality or
descent.
Abbreviations
ADLs: activities of daily living; BP: bodily pain; EP: emotional problems;
GDS: Geriatric Depression Scale; GEE: generalized estimating eqs.; GH: general
health; MH: mental health; MMSE: Mini-Mental State Examination;
MR: mobility restriction; NH: nursing home; PF: physical functioning;
QoL: quality of life; SF: social functioning; V: vitality
Acknowledgements
We would like to thank all participants and the selected nursing homes for
supporting this study.
Authors’ contributions
Conceptualization: HHT, CYC and WYS; data analysis: HHT, CYC and YCC;
methodology: HHT, CYC and WYS; writing of the original draft: HHT, CYC and
WYS; critically revised the manuscript for important intellectual content: HHT,

Tsai et al. BMC Geriatrics

(2020) 20:27

CYC, WYS and YCC. All authors read and approved the final version of the
manuscript.
Funding
This work was supported by the Ministry of Science and Technology (MOST
104–2314-B-182-034-MY3) and the Chang Gung Hospital (BMRP849).
Availability of data and materials
The data analyzed during the current study are available from the
corresponding author on reasonable request.
Ethics approval and consent to participate
The ethical consideration of the research was approved by the Chang Gang
University Institutional Review Board (IRB107-1747C1). Written informed
consent document was obtained from all participants.
Consent for publication
Not applicable.
Competing interests
The authors declare that they have no competing interests.
Author details
1
School of Nursing, College of Medicine, Chang Gung University, 259,
Wen-Hwa 1st Road, Kwei-Shan, Tao-Yuan, Republic of China. 2Department of
Psychiatry, Chang Gung Memorial Hospital at Linkou, Tao-Yuan, Republic of
China. 3College of Nursing, Chang Gung University of Science and
Technology, Chia-Yi, Republic of China. 4Research Fellow, Chang Gung
Memorial Hospital at Chiayi, Chai-Yi, Republic of China. 5Department of
Computer Science and Information Engineering, Chang Gung University,
Tao-Yuan, Republic of China. 6Department of Mathematics, Tamkang
University, New Taipei City, Republic of China.
Received: 26 August 2019 Accepted: 14 January 2020

References
1. Gaboda D, Lucas J, Siegel M, Kalay E, Crystal S. No longer
undertreated?. Depression diagnosis and antidepressant therapy in
elderly long-stay nursing. Home residents, 1999 to 2007. J Am Geriatr
Soc. 2011;59:673–80.
2. Pramesona BA, Taneepanichskul S. Prevalence and risk factors of depression
among Indonesian elderly: a nursing home-based cross-sectional study.
Neurol Psychiatry Brain Res. 2018;30:22–7.
3. Hu SH, Chuang YH, Ting YF, Lin KY, Hsieh CJ. Prevalence of depressive
symptoms in older nursing home residents with intact cognitive function in
Taiwan. Res Nurs Health. 2018;41(3):292–300.
4. Pitkala KH. Loneliness in nursing homes. J Am Med Dir Assoc. 2016;17(8):680–1.
5. Lai CK, Leung DD, Kwong EW, Lee RL. Factors associated with the quality of
life of nursing home residents in Hong Kong. Int Nurs Rev. 2015;62(1):120–9.
6. Luanaigh CO, Lawlor BA. Loneliness and the health of older people. Int J
Geriatric Psychiatry. 2008;23:1213–21.
7. Lépine JP, Briley M. The increasing burden of depression. Neuropsychiatr Dis
Treat. 2011;7(Suppl 1):3–7.
8. Steptoe A, Shankar A, Demakakos P, Wardle J. Social isolation, loneliness
and all-cause mortality in older men and women. Proc Natl Acad Sci. 2013;
110:5797–801.
9. Shin JK, Kim KW, Park JH, et al. Impacts of poor social support on
general health status in community-dwelling Korean elderly: results
from the Korean longitudinal study on health and aging. Psychiatry
Investig. 2008;5:155–62.
10. Gueldner SH, Clayton GM, Schroeder MA, Butler S, Ray J. Environment
interaction patterns among institutionalized and non-institutionalized older
adults. J Phys Occup Ther Geriatr. 1993;11(1):37–53.
11. Port CL, Gruber-Baldini AL, Burton L, et al. Resident contact with family
and friends following nursing home admission. Gerontologist. 2001;
41(5):589–96.
12. Tsai HH, Tsai YF, Wang HH, Chang YC, Chu HH. Videoconference program
enhances social support, loneliness, and depressive symptoms of elderly
nursing home residents. Aging Ment Health. 2010;14:947–54.

Page 10 of 11

13. Yamamoto-Mitani N, Aneshensel CS, Levy-Storms L. Patterns of family
visiting with institutionalized elders: the case of dementia. J Gerontol B
Psychol Sci Soc Sci. 2002;57(4):S234–46.
14. Tsai HH, Tsai YF. Changes in depressive symptoms, social support and
loneliness over 1 year after a minimum 3-month videoconference
program for older nursing home residents. J Med Internet Res. 2011;
13(4):e93.
15. Tak SH, Benefield LE, Mahoney DF. Technology for long-term care. Res
Gerontol Nurs. 2010;3(1):61–72.
16. Chen YJ, Dai YT, Yang CT, et al. A review and proposal on patient
classification in the long-term care system. Taipei: Department of Health,
Republic of China (Taiwan); 1995.
17. Cohen J. A power primer. Psychol Bull. 1992;112(1):155–9.
18. Folstein MF, Folstein SE, McHugh PR. “Mini-mental state”: a practical method
for grading the cognitive state of patients for the clinician. J Psychiatr Res.
1975;12(3):189–98.
19. Liu GK, Dai CT, Lin RT, Lai CL. Epidemiology of dementia in Taiwan. Res
Appl Psychol. 2000;7:157–69 (in Mandarin).
20. Mahoney FI, Barthel DW. Functional evaluation: the Barthel index. Md State
Med J. 1965;14:61–5.
21. Russell D, Peplau LA, Cutrona CE. The revised UCLA loneliness scale:
concurrent and discriminate validity evidence. J Pers Soc Psychol. 1980;39:
472–80.
22. Tsai YF. Self-care management and risk factors for depressive
symptoms among Taiwanese institutionalized residents. Nurs Res.
2007;56(2):124–31.
23. Yesavage JA, Brink TL, Rose TL, et al. Development and validation of a
geriatric depression screening scale: a preliminary report. J Psychiatr Res.
1983;17(1):37–49.
24. Ware JE, Snow KK, Kosinski M, Grandek B. SF-36 health survey: manual and
interpretation guide. Boston: The Health Institute, New England Medical
Center; 1993.
25. Ware JE Jr, Gandek B. Overview of the SF-36 health survey and the
international quality of life assessment (IQOLA) project. J Clin pidemiol.
1998;51:903–12.
26. Tsai HH, Shyu YI, Lu JF, Wu CC. The influence of environment on the hip
fractured elders’ quality of life post-discharge. Chang gung nursing. 2002;
13(1):11–20.
27. Liang KY, Zeger SL. Longitudinal data analysis using generalized linear
models. Biometrika. 1986;73(1):13–22.
28. Shapira N, Barak A, Gal I. Promoting older adults’ well-being through
internet training and use. Aging Ment Health. 2007;11(5):477–84.
29. Ferreira-Alves J, Magalhães P, Viola L, Simoes R. Loneliness in middle and
old age: demographics, perceived health, and social satisfaction as
predictors. Arch Gerontol Geriatr. 2014;59(3):613–23.
30. Eloranta S, Arve S, Isoaho H, Lehtonen A, Viitanen M. Loneliness of older
people aged 70: a comparison of two Finnish cohorts born 20 years apart.
Arch Gerontol Geriatr. 2015;61(2):254–60.
31. Bessière K, Pressman S, Kiesler S, Kraut R. Effects of internet use on
health and depression: a longitudinal study. J Med Internet Res. 2010;
12(1):e6.
32. Houtjes W, van Meijel B, van de Ven PM, Deeg D, van Tilburg T, Beekman A.
The impact of an unfavorable depression course on network size and
loneliness in older people: a longitudinal study in the community. Int J
Geriatr Psychiatry. 2014;29(10):1010–7.
33. van den Brink RHS, Schutter N, Hanssen DJC, et al. Prognostic significance
of social network, social support and loneliness for course of major
depressive disorder in adulthood and old age. Epidemiol Psychiatr Sci. 2018;
27(3):266–77.
34. Tsai HH, Tsai YF. Older nursing home residents’ experiences with
videoconferencing to communicate with family members. J Clin Nurs. 2010;
19(11–12):1538–43.
35. Lok N, Lok S, Canbaz M. The effect of physical activity on depressive
symptoms and quality of life among elderly nursing home residents:
randomized controlled trial. Arsch Gerontol Geriatr. 2017;70:92–8.
36. Tsai HH, Tsai YF. A temporary home to nurture health: lived experiences of
older home residents in Taiwan. J Clin Nurs. 2008;17(14):1915–22.
37. van Almenkerk S, Depla MF, Smalbrugge M, Eefsting JA, Hertogh CM.
Pain among institutionalized stroke patients and its relation to
emotional distress and social engagement. Int J Geriatr Psychiatry.
2015;30(10):1023–31.

Tsai et al. BMC Geriatrics

(2020) 20:27

38. Kondylakis H, Kouroubali A, Koumakis L, Rivero-Rodriguez A, Hors-Fraile S,
Katehakis DG. Designing a novel technical infrastructure for chronic pain
self- management. Stud Health Technol Inform. 2018;249:203–7.
39. Chen YR, Schulz PJ. The effect of information communication technology
interventions on reducing social isolation in the elderly: a systematic review.
J Med Internet Res. 2016;18(1):e18.
40. Chang SH, Fang MC, Chang HY. Enhancing three bliss concepts among
nursing home elders in Taiwan. J Clin Nurs. 2010;19(5–6):682–90.
41. Quality Assessment Tool for Quantitative Studies: Effective Public Health
Practice Project. https://merst.ca/wp-content/uploads/2018/02/qualityassessment-tool_2010.pdf. Accessed 22 Feb 2019.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.

Page 11 of 11

