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A B S T R A C T   

Background: The COVID-19 pandemic has had a detrimental effect on the mental health of older adults living in 
nursing homes. Very few studies have examined the effects of Internet-based Cognitive Behavioral Therapy 
(ICBT) on older adults living in nursing homes during the pandemic. We conducted a feasibility study using a 
single-group design, to explore the effectiveness of ICBT on psychological distress in 137 older adults (without 
cognitive impairment) from 8 nursing homes in 4 southeast cities in China, between January and March 2020. 
Methods: Symptoms of depression, anxiety, general psychological distress, and functional disability were 
measured at baseline, post-treatment (5 weeks) and at a 1-month follow-up. Mixed-effects model was used to 
assess the effects of ICBT. 
Results: Statistically significant changes with large effect sizes were observed from pre- to post-treatment on the 
PHQ-9 (p < .001, Cohen's d = 1.74), GAD-7 (p < .001, d = 1.71), GDS (p < .001, d = 1.30), K-10 (p < .001, d =
1.93), and SDS (p < .001, d = 2.03). Furthermore, improvements in treatment outcomes were sustained at 1- 
month follow-up, and high levels of adherence and satisfaction were indicated. 
Conclusion: ICBT was effective in reducing psychological distress in older adults without cognitive impairments 
living in nursing homes during the COVID-19 pandemic. Thus, it could be applied in improving the mental health 
of this vulnerable group during the pandemic.   

1. Introduction 

The COVID-19 outbreak, which first emerged in Wuhan, China, and 
then rapidly spread worldwide, is the most widespread pandemic to 

have afflicted humanity in a century. Age remains a risk factor for 
mortality in patients with COVID-19 (Li et al., 2020; Rothan and 
Byrareddy, 2020). Hence, evidence for the pandemic's detrimental effect 
on the mental health of older adults is mounting (Livingston et al., 2020; 

Abbreviations: ICBT, Internet-based cognitive behavioral therapy; CBT, cognitive behavioral therapy; PHQ-9, Patient Health Questionnaire 9-item; GAD-7, 
Generalized Anxiety Disorder 7-item; DSM-IV, The Diagnostic and Statistical Manual of Mental Disorders-4th edition; GDS, Geriatric Depression Scale; K-10, 10-item 
Kessler Psychological Distress Scale; SDS, Sheehan Disability Scales; ITT, intention-to-treat; MMRM, mixed-effects model for repeated measure; LOCF, last obser
vation carried forward; REML, restricted maximum likelihood; UN, unstructured; RCT, randomized controlled trials; SD, standard deviation; CIs, confidence 
intervals. 

* Corresponding authors at: Department of Psychosomatic Medicine, Ningbo First Hospital, Ningbo Hospital of Zhejiang University, 59 Liuting Street, Haishu 
District, Ningbo, Zhejiang 315211, PR China. 

E-mail addresses: lorenzo_87@163.com (Z. Lou), 13805869162@163.com (L. Ruan).   
1 Yuchen Ying, Yunxin Ji, Fanqian Kong and Qiqi Chen contributed equally to this article. 

Contents lists available at ScienceDirect 

Internet Interventions 

journal homepage: www.elsevier.com/locate/invent 

https://doi.org/10.1016/j.invent.2021.100461 
Received 6 June 2021; Received in revised form 17 September 2021; Accepted 26 September 2021   

mailto:lorenzo_87@163.com
mailto:13805869162@163.com
www.sciencedirect.com/science/journal/22147829
https://www.elsevier.com/locate/invent
https://doi.org/10.1016/j.invent.2021.100461
https://doi.org/10.1016/j.invent.2021.100461
https://doi.org/10.1016/j.invent.2021.100461
http://creativecommons.org/licenses/by-nc-nd/4.0/


Internet Interventions 26 (2021) 100461

2

Van Tilburg et al., 2020; Zhao et al., 2020). In addition, to lower the risk 
of disease transmission among older adults in nursing homes, who have 
a high risk of contracting the disease (Grabowski and Mor, 2020; 
McMichael et al., 2020), the Ministry of Civil Affairs of China formulated 
the “Guidelines on the Prevention and Control of the Pneumonia 
Epidemic caused by a Novel Coronavirus in Eldercare Institutions” on 
January 28, 2020 (Ministry of Civil Affairs of the People's Republic of 
China, Jan 28, 2020). As a result, all the nursing homes in China 
implemented closed management and completely suspended family 
visits after January 2020. The same measures were taken worldwide in 
the following months (Skoog, 2020; Van Tilburg et al., 2020). Conse
quently, older adults in nursing homes were isolated and unable to 
regularly visit psychiatric outpatient clinics, which considerably 
increased their mental health burden (Skoog, 2020; Yang et al., 2020). 

To improve older adults' mental health during the COVID-19 
pandemic situation, many researchers have called for the promotion 
of Internet-based psychotherapy (Gould and Hantke, 2020; Steinman 
et al., 2020). In fact, the pandemic has resulted in the widespread 
adoption of online mental health services, such as Internet-based 
cognitive behavioral therapy (ICBT) in China (Bao et al., 2020; Liu 
et al., 2020). In addition, earlier studies indicated that carefully devel
oped clinician or self-guided ICBT interventions may significantly 
reduce mental health problems in older adults (Titov et al., 2016; Xiang 
et al., 2020). Furthermore, mental health professionals can play an 
important role in addressing psychological distress in older adults dur
ing the pandemic by reaching out to them through the Internet and 
screening them for psychological distress (Jawaid, 2020; Mukku and 
Sivakumar, 2020). A previous study also demonstrated that human 
support increases adherence to treatment through accountability to a 
coach, who is seen as a trustworthy expert (Mohr et al., 2011). There
fore, we chose a clinician-guided ICBT as the intervention in this study. 

To date, several studies have explored the efficacy of Internet-based 
mental health interventions on people affected by the COVID-19 
pandemic (Al-Alawi et al., 2021; Schlarb et al., 2021; Wei et al., 2020; 
Zhang et al., 2020; Zhou et al., 2020), while some smaller studies have 
focused on older adults (Shapira et al., 2021; Goodman-Casanova et al., 
2020), especially those living in nursing homes, during the COVID-19 
pandemic. In line with emerging research, we conducted a feasibility 
study to examine ICBT's effectiveness in the treatment of psychological 
distress in older adults without cognitive impairment living in nursing 
homes in China during the COVID-19 pandemic. This was the first study 
to explore the feasibility of ICBT intervention among older adults living 
in nursing homes in China during the COVID-19 pandemic, and to un
derscore its effectiveness for use in older adults. 

It should be noted that nursing homes in China refer to public or 
private facilities providing nursing home care for older adults. Nursing 
home care in China is broadly divided into 4 categories: (1) Grade 3: 
independent in self-care; (2) Grade 2: semi-dependent in self-care; (3) 
Grade 1: inability in self-care; and (4) special nursing needs (Chu and 
Chi, 2008). In terms of ownership, nursing homes in China can be 
broadly characterized as government built and operated, government 
built and privately operated (mixed model), and privately built and 
operated (Feng et al., 2020). However, functional limitations and health 
status are not included as eligibility criteria for admission in any of these 
nursing homes, and cognitive and physical functioning of older adults 
living in them varies considerably. 

The aim of this study was to test the following hypotheses 

(1) Participants would demonstrate statistically significant im
provements in measures of symptoms of depression, anxiety, general 
psychological distress, and functional disability, and those im
provements would be sustained at follow-up. (2) Participants would 
show minor or major improvements in primary measures of symp
toms of depression and anxiety. (3) Participants would show rela
tively high levels of adherence, response rate, acceptability, and 
treatment satisfaction. 

2. Methods 

2.1. Study design 

This study conducted a single-group feasibility trial from 24 January 
2020 to 31 March 2020, a period during which China witnessed the most 
serious stage of the COVID-19 pandemic. Standardized questionnaires 
were administered to participants before and after treatment, and at a 1- 
month follow-up. The study was promoted online through a WeChat 
official accounts platform. Older adults from eight nursing homes in four 
southeast cities in China participated in the study. Out of the eight 
nursing homes, four were government built and privately operated 
(Ningbo Guangan Nursing home, Ningbo YiLe Nursing home, Ningbo 
Yikang Nursing home, and Ningbo Fulin Nursing home) and the other 
four were privately built and operated (Songling Yada (Wuzhen) 
Nursing home, Shanghai Huixiangfu Nursing home, Hangzhou Suiyuan 
Nursing home, and Shanghai Yinkang Nursing home). Ten clinical 
psychologists from Ningbo First Hospital, Ningbo, China, ensured all 
clinical contact with the ICBT participants through a WeChat mini- 
program called the Healthy Psychological Station. 

The study was approved by the Medical Ethics Committee of Ningbo 
First Hospital (approval number: 2020-R042) and the trial was regis
tered in the Chinese Clinical Trials Registry (trial registration number: 
ChiCTR2000030697). 

2.2. Participants and recruitment 

A total of 231 older adults were consecutively recruited from 
January 24, 2020 to January 31, 2020. Among them, 127 met the study's 
inclusion criteria as described below. 

With participants' permission, researchers examined the mental 
health information records of eligible older adults and informed the 
selected participants of their inclusion in the study. 

With the help of researchers working in the same nursing homes, 
these participants were invited to sign an informed consent form online 
and were required to verbally confirm their consent in a telephonic 
interview. Selected participants were asked to login to the Healthy Psy
chological Station and fill out a series of questionnaires, including all 
measures, before treatment, immediately after treatment, and again 1 
month after the treatment, as well as provide their sociodemographic 
data and their satisfaction with and acceptability of the treatment. Older 
adults who completed post-treatment and follow-up questionnaires 
received CNY 50 (approximately $7.50). To be eligible for participation 
in the study, the participants had to: (1) be residents of China, (2) be at 
least 60 years old, (3) have a smart device and internet access, (4) have a 
Patient Health Questionnaire 9-item (PHQ-9) score > 5 but not be 
currently experiencing severe depression (defined as a total score ≥ 19 
or a score > 2 on question 9 on the PHQ-9) (Kroenke et al., 2001), and 
(5) have a Generalized Anxiety Disorder 7-item (GAD-7) score > 5, but 
not be currently experiencing severe GAD (defined as a total score ≥ 15) 
(Spitzer et al., 2006). 

The exclusion criteria were as follows: (1) cognitive impairment with 
a score on a Mini-Mental State Examination ≤ 24 (Folstein et al., 1975), 
(2) participation in cognitive behavioral therapy (CBT) elsewhere, (3) 
use of illicit substances or consumption of more than three standard 
drinks a day, (4) diagnosis of a psychotic mental illness, and (5) taking 
regular benzodiazepine medication (i.e., more than once every 2 weeks) 
and, if taking a medication for anxiety or depression, not having been on 
a stable dose for at least a month. Fig. 1 depicts the details of participant 
flow. 

2.3. The intervention 

The Healthy Psychological Station comprised a 5-week long clinician- 
guided ICBT delivered through a WeChat mini-program. This program, 
which teaches practical CBT skills and comprises 5 lessons with 
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corresponding case stories, is based on the Chinese version of the 
Handbook of Cognitive-Behavioral Therapies (Dobson et al., 2015). To 
make the lessons and case stories culturally appropriate for the Chinese, 
they were developed by clinical psychologists from Ningbo First Hos
pital and researchers from Ningbo College of Health Sciences in 
consultation with Chinese patients having a history of depression and 
anxiety, most of whom were over 55 years old. This was also the reason 
we chose this ICBT program for the participants. Fig. 2 provides a 
screenshot of the program. 

Table 1 depicts the descriptions of each lesson. Participants were 
instructed to read the lessons within five weeks according to the same 
treatment timetable. It was important that lessons were released 
sequentially based on completion of the prior lesson within five weeks. 
Without completing the previous lessons, the participants could not 
access the lessons for the next few weeks. The case stories corresponding 
to the lessons were based on real cases of Chinese patients who had 
undergone CBT and recovered from anxiety and depression. In addition 
to the five lessons, the Healthy Psychological Station (1) facilitated online 
communication with one of the clinicians who answered participants' 
questions about the treatment, provided technical assistance upon 
request, and encouraged them to use the program. All clinicians were 
trained to provide online communication before the start of the study, 
and all clinical contact with participants was recorded as the total 
clinical psychologist time; (2) provided a summary of each lesson, along 
with homework, to ensure participants' application of the skills taught in 
that lesson; (3) set an automated WeChat reminder to encourage 
adherence to the timetable and reinforce progress; and (4) made 

available additional WeChat mini-program resources on skills that were 
not described in the lessons, including communication skills, cognitive 
training, and sleep hygiene. 

2.4. Measures 

2.4.1. Primary outcome measures 

2.4.1.1. Patient Health Questionnaire-9 Item. We employed the Chinese 
version of the PHQ-9 to assess the depressive symptoms in older adults. 
The PHQ-9 is a 9-item measure to assess the presence and severity of 
symptoms of depression, which is based on the Diagnostic and Statistical 
Manual of Mental Disorders-4th edition (DSM-IV) criteria for major 
depressive disorder (Kroenke et al., 2001). It has been widely used in 
China, and studies have demonstrated good reliability and validity of the 
Chinese version (Wang et al., 2014). The Cronbach's α was 0.91 in this 
study. Further, the presence of depressive symptoms was defined as a 
total score ≥ 5 points in the PHQ-9, according to earlier studies that 
were conducted during the COVID-19 pandemic (Liu et al., 2020; Ying 
et al., 2020). 

2.4.1.2. Generalized Anxiety Disorder 7-Item. We employed the Chinese 
version of the GAD-7 to assess the anxiety symptoms in older adults. The 
GAD-7 is a seven-item measure to assess the presence and severity of 
symptoms of general anxiety and is based on the DSM-IV diagnostic 
criteria for GAD (Spitzer et al., 2006). It has been widely used in China, 
and studies have confirmed good reliability and validity of the Chinese 

Fig. 1. Flowchart of participants.  
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version (Yu et al., 2018). The Cronbach's α was 0.92 in this study. The 
presence of an anxiety symptom was defined as a total score ≥ 5 points 
in the GAD-7, according to earlier studies that were conducted during 
the COVID-19 pandemic (Liu et al., 2020; Ying et al., 2020). 

2.4.2. Secondary outcome measures 

2.4.2.1. Geriatric Depression Scale. We employed the Chinese version of 
the Geriatric Depression Scale (GDS) to assess the depressive symptoms 
of older adults. The GDS is a 15-item short-form screening measure to 

assess and detect depression in older adults (Jerome et al., 1986). 
Studies have demonstrated good reliability and validity of its Chinese 
version (Chan, 1996). The Cronbach's α was 0.85 in this study. 

2.4.2.2. Ten-Item Kessler Psychological Distress Scale. We employed the 
Chinese version of the 10-item Kessler Psychological Distress Scale (K- 
10) to assess the general psychological distress of older adults (Kessler 
et al., 2002). An earlier study found that the K-10 is useful in the diag
nosis of anxiety and depressive disorders (Andrews and Slade, 2001). 
Studies have confirmed good reliability and validity of its Chinese 

Fig. 2. A screen shot of an Internet-based cognitive behavioral therapy (ICBT) program called “Healthy Psychological Station”.  
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version (Zhou et al., 2008). The Cronbach's α was 0.90 in this study. 

2.4.2.3. Sheehan Disability Scales. We employed the Chinese version of 
the Sheehan Disability Scales (SDS) to assess the functional disability of 
older adults, in accordance with an earlier study that examined the 
ICBTs' effectiveness for older adults (Dear et al., 2013). It is 3-item scale 
measuring individuals' functional impairments in work and studies, so
cial life, family life, and household responsibilities (Sheehan, 1983). 
Studies have confirmed good reliability and validity of its Chinese 
version (Leu et al., 2015). The Cronbach's α was 0.96 in this study. 

2.4.2.4. Acceptability and satisfaction. Participants' satisfaction with 
and acceptability of treatment were assessed after treatment using the 
following two questions, which were taken from a similar study: (1) 
“Would you feel confident in recommending this program?” and (2) 
“Was it worth your time doing the program?” To these questions, par
ticipants responded with either “yes” or “no” (Dear et al., 2015). 

2.5. Statistical analysis 

All analyses were conducted using SAS version 9.4 (SAS Institute, 
Cary, NC). A two-tailed p-value <.05 was considered statistically 
significant. 

Participants who did not start lesson 1 were not included in the an
alyses. An intention-to-treat (ITT) mixed-effects model for repeated 
measures (MMRM) (Gueorguieva and Krystal, 2004) was used to 
examine changes in the symptom measures over time. Missing data were 
handled using the last observation carried forward (LOCF) method. 
Furthermore, the effects were modelled using the restricted maximum 
likelihood (REML) estimation method with an unstructured (UN) 
covariance structure and participant characteristics as covariates. Model 
fit was evaluated using Schwarz's Bayesian criterion. 

A standardized mean difference effect size (Cohen's d) was calculated 
using the observed pooled standard deviation (SD) as the denominator 
(Feingold, 2009) and then corrected for correlations between repeated 
measurement time points (Morris and DeShon, 2002). Furthermore, 
confidence intervals (CIs) for the effect size were calculated using the 
method described by Kelley (Kelley, 2007). Effect sizes were categorized 
as small, medium, and large for Cohen's d > 0.2, d > 0.5, and d > 0.8, 
respectively (Cohen, 1988). 

Finally, the proportions of participants with deteriorating conditions 
(i.e., symptom deterioration ≥ 30%), no improvements (i.e., symptom 
deterioration ≤ 29% and symptom improvement ≤ 29%), minor im
provements (i.e., symptom improvement ≥ 30% and ≤49%), and major 
improvements (i.e., symptom improvement ≥ 50%) were calculated. 
Minor and major improvements were defined as clinically meaningful 
improvements. This approach was used based on the findings of an 
earlier study (Dear et al., 2019). 

3. Results 

3.1. Participants' demographic characteristics 

Table 2 depicts participants' demographic characteristics. As shown 
in Table 2, the median age of participants was 73.39 years (SD = 7.37, 
range 63-91 years). Of all the participants, 68.5% were women, and 
most were widowed (approximately 84.3%) and had more than 2 chil
dren (approximately 73.2%), respectively. In addition, only 3.9% of the 
participants had an educational qualification higher than a certificate/ 
diploma/university degree. Most were independent in self-care or semi- 
dependent in self-care, and more than 90% had never taken prescription 
medication for anxiety or depression. 

3.2. Primary outcome measures 

Table 3 depicts the observed mean, SDs, and Cohen's d effect sizes for 
the primary outcome variables. 

The mixed-effects model analyses comparing pre- and post-treatment 
scores revealed significant reductions with large effect sizes in both the 
PHQ-9 (p < .001, Cohen's d = 1.74, 95% CI 1.62-1.86) and GAD-7 (p <
.001, d = 1.71, 95% CI 1.61-1.81). 

Furthermore, the mixed-effects analysis comparing post-treatment 
and follow-up scores indicated significant reductions with small effect 
sizes in the GAD-7 (p < .001, d = 0.29, 95% CI 0.22-0.36), but no sig
nificant changes in the PHQ-9 (p = .190). 

In addition, there were significant reductions with large effect sizes 
in both the PHQ-9 (p < .001, d = 1.20, 95% CI 1.10-1.30) and GAD-7 (p 
< .001, d = 1.27, 95% CI 1.18-1.36) from pre-treatment to follow-up. 

3.3. Secondary outcome measures 

Table 3 depicts the observed mean, SDs, and Cohen's d effect sizes for 
secondary outcome variables. 

The mixed-effects model analyses comparing pre- and post-treatment 

Table 1 
Lesson content of the Healthy Psychological Station.  

Lesson Lesson content Case story 

Lesson 
1  

• Getting Support, building 
relationship, signing contracts 
(Introduction to the listening, 
empathy, active attention, 
depression, anxiety, CBT, and 
psychological education, etc.)  

• Understanding, relationship 
building, cognitive assessment 
(Preliminary establishment of 
case conceptualization and 
treatment plan)  

• Instructions and examples of 
building relationship and 
signing contracts with clinicians  

• Instructions and examples of 
assessing own symptoms of 
depression and anxiety  

• Instructions and examples of 
establishing cognitive case 
conceptualization and treatment 
plan 

Lesson 
2  

• Introduction to the 
psychological meaning of 
symptoms of depression and 
anxiety  

• Introduction to the role of 
cognition (Cognitive 
recognition, behavioral function 
analysis, cognitive behavior 
recording and reality test, etc.)  

• Instructions and examples of the 
cognitive recognition, 
behavioral function analysis, 
cognitive behavior recording 
and reality test 

Lesson 
3  

• Introduction to the relationship 
between cognition and emotion  

• Introduction to the cognitive 
reconstruction and behavioral 
training (Behavioral activation, 
and daily activity arrangement, 
etc.)  

• Instructions and examples of the 
cognitive reconstruction and 
behavioral training 

Lesson 
4  

• Introduction to the cognition, 
and reconstruction of the basic 
beliefs  

• Further introduction to the 
behavioral training (Further 
case conceptualization of 
cognition, vertical analysis of 
behavior, problem-solving stra
tegies, further reconstruction of 
cognition and behavioral 
training, cognitive flash cards 
and cognitive motto, testing 
basic beliefs, etc.)  

• Instructions and examples of the 
reconstruction of basic beliefs 
and behavioral training 

Lesson 
5  

• Further introduction to the 
cognition, and reconstruction of 
basic beliefs (Consolidation of 
positive cognition, confirming 
and modifying basic beliefs, 
etc.)  

• Further introduction to the 
behavioral training (Continued 
behavior training, etc.)  

• Summary (A summary of the 
five lessons and future behavior 
plan, etc.)  

• Instructions and examples of the 
reconstruction of basic beliefs 
and behavior training  

• Instructions and examples of the 
summary and future plan  
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scores revealed significant reductions with large effect sizes in the GDS 
(p < .001, d = 1.30, 95% CI 1.19-1.41), K-10 (p < .001, d = 1.93, 95% CI 
1.80-2.06), and SDS (p < .001, d = 2.03, 95% CI 1.90-2.16). 

The mixed-effects model analyses comparing post-treatment and 
follow-up scores indicated significant reductions with small effect sizes 
in the GDS (p < .001, d = 0.45, 95% CI 0.38 to 0.52) and improvements 
with medium effect sizes in the SDS (p = .002, d = 0.54, 95% CI 0.47- 
0.61), but no significant changes in the K-10. 

Furthermore, there were significant reductions with large effect sizes 
in the GDS (p < .001, d = 1.12, 95% CI 1.02-1.22), K-10 (p < .001, d =
1.27, 95% CI 1.16-1.38), and SDS (p < .001, d = 1.21, 95% CI 1.11-1.31) 
from pre-treatment to follow-up. 

3.4. Proportions of participants with deterioration, no improvements, 
minor improvements, and major improvements in treatment outcomes 

Table 4 depicts the proportions of participants with deterioration, no 
improvements, minor improvements, and major improvements in 
treatment outcomes. 

Post-treatment, 90.48%, 85.72%, 69.52%, 89.52%, and 93.33% of 
the participants reported clinically meaningful improvements in the 
PHQ-9, GAD-7, GDS, K-10 and SDS, respectively. Only one participant 
(0.95%) experienced deterioration in anxiety symptoms post-treatment. 

Furthermore, at follow-up, 9.47% and 12.63% of the participants 
reported clinically meaningful improvements in the GAD-7 and GDS, 
respectively, whereas 14.74% experienced deteriorations in the PHQ-9. 
From pre-treatment to follow-up, more than 85% of the participants 
reported clinically meaningful improvements in all outcomes, while no 
participant experienced any deterioration. 

3.5. Adherence, attrition, response rates, and treatment satisfaction 

The 5 lessons in the Healthy Psychological Station were completed by 
111 of 127 participants (87.4%) in 5 weeks. The average number of 
lessons completed was 4.74 (SD = 0.81), and the mean total clinical 
psychologist time spent with each participant for the entire program was 
35.63 min (SD = 25.41). Furthermore, eight participants (6.3%) did not 
respond to and eight (6.3%) did not complete the post-treatment or 
follow-up questionnaires. Hence, post-treatment and 1-month follow-up 
data were collected from 105/127 (82.68%) and 95/127 (74.80%) 
participants, respectively. The participants who completed the post- 
treatment satisfaction questionnaires reported a high level of 

Table 2 
Participant characteristics.  

Variable Total 
sample 
N = 127 

Gender, n (%)  
Women 87 (68.50) 
Men 40 (31.50) 

Age (years)  
Mean age (SD) 73.39 (7.37) 
Range 61-92 

Marital status, n (%)  
Single/never married 2 (1.57) 
Married/de facto 18 (14.17) 
Separated/divorced/widowed 107 (84.25) 

Number of children, n (%)  
0 2 (1.57) 
1 11 (8.67) 
2 21 (16.54) 
3 33 (25.98) 
4 31 (24.41) 
More than 4 29 (22.83) 

Education level, n (%)  
Junior school or below 76 (59.84) 
High school 46 (36.22) 
Certificate/diploma/university or above 5 (3.94) 

Employment status, n (%)  
Retired 120 (94.49) 
Employed 5 (3.94) 
Unemployed 2 (1.57) 

Nursing home, n (%)  
Ningbo YiLe Nursing home 15 (11.81) 
Ningbo Guangan Nursing home 11 (8.67) 
Ningbo Yikang Nursing home 12 (9.45) 
Ningbo Fulin Nursing home 28 (22.05) 
Songling Yada (Wuzhen) Nursing home 21 (16.54) 
Shanghai Yinkang Nursing home 13 (10.24) 
Shanghai Huixiangfu Nursing home 14 (11.02) 
Hangzhou Suiyuan Nursing home 13 (10.24) 

Care categories, n (%)  
Independent in self-care 41 (32.28) 
Semi-dependent in self-care 75 (59.06) 
Inability in self-care 11 (8.66) 
Special nursing needs 0 (0.00) 

History of taking prescription medication for anxiety/depression, n 
(%)  
No 118 (92.91) 
Yes 9 (7.19)  

Table 3 
Primary and secondary outcome measures: observed mean and standard deviation, estimated change and within-group effect sizes (Cohen's d) based the estimates 
derived from the linear mixed model.  

Outcome Observed mean (SDa) Estimated Change Cohen's d (95% CI) 

Pre- 
treatment 

Post- 
treatment 

1-month 
follow-up 

Preb- 
postc 

p 
value 

Post- 
follow-up 

p 
value 

Pre- 
follow-up 

p 
value 

Pre-post Post-follow- 
up 

Pre-follow- 
up 

PHQ-9d 10.57 
(1.42) 

6.20 (2.62) 6.46 (2.57)  -4.42  <.001  0.26  .190  -4.16  <.001 1.74 (1.62, 
1.86) 

0.14 (0.07, 
0.21) 

1.20 (1.10, 
1.30) 

GAD-7e 9.51 (1.31) 6.60 (2.28) 6.18 (2.55)  -2.96  <.001  -0.42  <.001  -3.37  <.001 1.71 (1.61, 
1.81) 

0.29 (0.22, 
0.36) 

1.27 (1.18, 
1.36) 

GDSf 11.18 
(1.06) 

8.00 (2.27) 7.20 (2.65)  -3.24  <.001  -0.80  <.001  -4.04  <.001 1.30 (1.19, 
1.41) 

0.45 (0.38, 
0.52) 

1.12 (1.02, 
1.22) 

K-10g 29.76 
(1.54) 

21.29 
(4.86) 

21.47 (4.93)  -8.61  <.001  0.18  .601  -8.43  <.001 1.93 (1.80, 
2.06) 

0.08 (0.01, 
0.15) 

1.27 (1.16, 
1.38) 

SDSh 15.68 
(1.05) 

10.13 
(3.13) 

10.81 (2.86)  -5.62  <.001  0.68  .002  -4.94  <.001 2.03 (1.90, 
2.16) 

0.54 (0.47, 
0.61) 

1.21 (1.11, 
1.31)  

a SD: standard deviation. 
b Pre: pre-treatment. 
c Post: post-treatment. 
d PHQ-9: Patient Health Questionnaire-9 Item. 
e GAD-7: Generalized Anxiety Disorder 7-Item Scale. 
f GDS: The Geriatric Depression Scale. 
g K-10: The 10-item Kessler Psychological Distress Scale. 
h SDS: Sheehan Disability Scales. 

Y. Ying et al.                                                                                                                                                                                                                                     



Internet Interventions 26 (2021) 100461

7

satisfaction. Further, 84 participants (80.00%) felt confident in recom
mending this mini-program to others, and 92 (87.62%) reported that it 
was worth doing. 

4. Discussion 

4.1. Principal findings 

In this study, we explored the feasibility of clinician-guided ICBT on 
older adults without cognitive impairments living in nursing homes 
during the COVID-19 pandemic. The study revealed that the interven
tion was feasible with large effect sizes from pre- to post-treatment and 
at 1-month follow-up for symptoms of anxiety (measured by the GAD-7), 
depression (measured by the PHQ-9 and GDS), general psychological 
distress (measured by the K-10), and functional disability (measured by 
the SDS). In addition, more than 85% of participants reported clinically 
meaningful improvements in all outcomes from pre-treatment to follow- 
up, while none experienced any deterioration. Furthermore, 87.4% of 
participants completed all five lessons in the Healthy Psychological Sta
tion, and more than 80% of them reported a high degree of satisfaction. 
Overall, ICBT was found to be effective in reducing psychological 
distress in older adults without cognitive impairments living in nursing 
homes in China during the pandemic. 

4.2. Comparisons with previous work 

The results of this trial are comparable with those of other ran
domized controlled trials (RCTs) that investigated Internet-based mental 
health interventions among participants with symptoms of anxiety and 
depression during the COVID-19 pandemic (Al-Alawi et al., 2021; Wei 
et al., 2020) and a preliminary study that evaluated the effectiveness of 
WeChat-based individual counselling on suspected COVID-19 patients 
(Zhou et al., 2020). All the studies indicated that participants exhibited 
significantly decreased levels of depressive and anxiety symptoms after 
treatment and that Internet-based psychological interventions could 
play an important role in relieving the psychological burden on people 
who are isolated from society; including patients with COVID-19 as well 
as older adults living in nursing homes, during the pandemic. For this 
reason, online mental health services, particularly ICBT, were widely 
adopted in China during the pandemic (Bao et al., 2020; Liu et al., 2020; 
Mukku and Sivakumar, 2020). However, none of the aforementioned 
studies provide an effect size for the outcomes of mental health in
terventions. In addition, although some studies suggested good effec
tiveness of ICBT on sleep problems during the COVID-19 pandemic, they 
did not report an effect size of the improvement in mental health 

(Schlarb et al., 2021; Zhang et al., 2020). Thus, we could not directly 
compare the effectiveness of these interventions; future RCTs should be 
conducted to compare the effects of different psychological in
terventions implemented during the pandemic. 

Compared to conventional face-to-face therapy, ICBT is advanta
geous because it can be flexibly applied, conducted independently of 
time and place, and implemented at lower costs and lower threshold 
accessibility (Andersson et al., 2019). These aspects of ICBT are partic
ularly relevant for older adults isolated in nursing homes during the 
pandemic. To the best of our knowledge, this is the first study to provide 
detailed data on the effectiveness of ICBT on older people without 
cognitive impairments living in nursing homes during the pandemic. 
Although studies from different countries have reported on the pan
demic's severe negative psychological effects on older adults and rele
vant mental health services, particularly those used by the older adults 
isolated in nursing homes (Gould and Hantke, 2020; Skoog, 2020; 
Steinman et al., 2020; Van Tilburg et al., 2020; Yang et al., 2020), only a 
few studies have examined the effects of online psychotherapy for 
community-dwelling older adults (Goodman-Casanova et al., 2020; 
Shapira et al., 2021), while no studies have focused on older persons 
living in nursing homes. 

It is worth noting that the within-group effect size for depressive 
symptoms in this study was much higher than that of the community- 
dwelling older adults using the PHQ-9 (Shapira et al., 2021). We spec
ulated that compared to older adults living in the community, partici
pants with higher baseline severity of depressive symptoms in this study 
were more likely to obtain larger symptom reduction, according to the 
results of previous studies (Bower et al., 2013; Mathiasen et al., 2018). 
Moreover, in this study, within-group effect sizes, as well as the pro
portions of participants who reported reliable improvements in treat
ment outcomes, were both high; these values were as high as or even 
higher than those reported in earlier uncontrolled studies (pre-post 
design) on ICBT's effectiveness on older adults under non-pandemic 
conditions (Dear et al., 2013; Dear et al., 2015). There are several 
possible explanations for our findings. First, ICBT is likely to have the 
highest benefits in individuals with positive attitudes (Schröder et al., 
2018). The adherence, response rates, and treatment satisfaction in this 
study were as high as or even higher than those observed in the afore
mentioned studies (Dear et al., 2013; Dear et al., 2015). This is under
standable because the older adults who were isolated in nursing homes 
were more eager to improve their mental health during the pandemic 
than during non-pandemic conditions (Steinman et al., 2020). In addi
tion, given the culture of obedience to the authority of doctors in China, 
clinician-guided ICBT may be more acceptable for Chinese older adults, 
compared to older adults of other races or from other ethnic 

Table 4 
Proportions of participants with deterioration, no improvements, minor improvements, and major improvements in treatment outcomes.  

Outcome Deteriorationa, n (%) No improvementsb, n (%) Minor improvementsc, n (%) Major improvementsd, n (%) 

Pree- 
postf 

Post- 
follow-up 

Pre- 
follow-up 

Pre-post Post- 
follow-up 

Pre- 
follow-up 

Pre-post Post- 
follow-up 

Pre- 
follow-up 

Pre-post Post- 
follow-up 

Pre- 
follow-up 

PHQ-9 0 14 (14.74)  0 10 (9.52) 79 (83.16) 8 (8.42) 19 
(18.10) 

1 (1.05) 33 (34.74) 76 
(72.38) 

1 (1.05) 54 (56.84) 

GAD-7 1 (0.95) 0  0 14 
(13.33) 

86 (90.53) 8 (8.42) 74 
(70.48) 

9 (9.47) 38 (40.00) 16 
(15.24) 

0 49 (51.58) 

GDS 0 0  0 32 
(30.48) 

83 (87.37) 4 (4.21) 60 
(57.14) 

12 (12.63) 47 (49.47) 13 
(12.38) 

0 44 (46.32) 

K-10 0 2 (2.11)  0 11 
(10.48) 

93 (97.89) 14 (14.89) 94 
(89.52) 

0 79 (84.04) 0 0 1 (1.06) 

SDS 0 1 (1.05)  0 7 (6.67) 94 (98.95) 7 (7.37) 73 
(69.52) 

0 84 (88.42) 25 
(23.81) 

0 4 (4.21)  

a Deterioration was defined as a deterioration in symptoms ≥ 30%. 
b No improvements were defined as a deterioration in symptom ≤ 29% and an improvement in symptoms ≤ 29%. 
c Minor improvements were defined as an improvement in symptoms ≥ 30% to ≤49%. 
d Major improvements were defined as an improvement in symptoms ≥ 50%. 
e Pre: pre-treatment. 
f Post: post-treatment. 
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backgrounds in the aforementioned studies. Further, although the older- 
adult population group usually tends to have lower levels of digital lit
eracy, in this study, the participants could seek technical assistance from 
clinicians at any time. Moreover, the clinicians encouraged them to use 
the program. Such human support from clinicians can decrease partic
ipant attrition rate (Mohr et al., 2011). Second, in this study, clinicians 
answered participants' questions about the treatment. This kind of 
human support can enhance the effectiveness of eHealth interventions 
(Andersson and Cuijpers, 2009). There is compelling evidence which 
demonstrates that clinician-guided ICBT is more effective than unguided 
ICBT in mitigating psychological distress (Baumeister et al., 2014). A 
recent study also found that therapist-guided online therapy was supe
rior to self-help online therapy during COVID-19 pandemic (Al-Alawi 
et al., 2021). Third, our program was developed based on conventional 
CBT, which has been shown to be effective in people affected by the 
pandemic (Cole et al., 2020). Lastly, although the ICBT program used in 
this study was not tailored for older adults, the lessons and case stories 
were developed in consultation with Chinese patients having a history of 
depression and anxiety, most of whom were more than 55 years old. 

A statistically significant increase was observed in SDS scores alone 
at 1-month follow-up. This finding is inconsistent with the data indi
cating the follow-up effects of ICBT on SDS scores for older adults (Dear 
et al., 2013). One possible reason is that SDS measures functional 
impairment by focusing on individuals' social life, family life, and 
household responsibilities (Sheehan, 1983). The spread of the COVID-19 
pandemic was almost brought under control in China by the end of this 
study's 1-month follow-up period. However, closed management and 
suspension of family visits continue to be strictly implemented in all 
nursing homes. Therefore, we speculate that older adults still suffer from 
a functional disability that results from insufficient family support, since 
they cannot physically meet their family members. 

Pandemic conditions remain extremely serious outside China, and 
older people living in nursing homes have accounted for approximately 
25-50% of documented deaths due to COVID-19 in the United States and 
some European countries including France and Ireland (Grabowski and 
Mor, 2020). A recent study demonstrated that older adults in nursing 
homes still experience psychological distress because of the burden of 
social isolation and containment measures (Greco et al., 2021). In the 
context of such a situation, our findings provide potential evidence for 
recommending the use of ICBT to manage psychological distress among 
isolated older adults without cognitive impairment living in nursing 
homes in other countries as well. Another important implication of this 
study is that it extends the findings of earlier studies by firstly examining 
ICBT's feasibility and effectiveness for use in older adults among Chinese 
populations. Furthermore, the results of this study are similar to those of 
studies evaluating ICBT's use for older adults of other races or from other 
ethnic backgrounds (Dear et al., 2015; Silfvernagel et al., 2018). 

4.3. Strengths and limitations 

This study has the following strengths: First, participants' mental 
health status was measured using well-validated measurement tools 
with good reliability and validity. Second, the attrition rates were 
relatively small at the 1-month follow-up. Moreover, assuming that the 
data of the participants who were lost-to-follow-up were randomly 
missing, the linear mixed model provides an unbiased estimation of the 
ITT effect. 

Nevertheless, we acknowledge several limitations of our study. First, 
it was a feasibility trial that used a single-group design with no control 
group. Thus, the results of this study should be considered with caution. 
During the pandemic, ICBT's effectiveness may have been affected by 
other factors that cannot be controlled for with a single-group design. 
For instance, adjustment to the “new normal” of the pandemic through 
increased coping flexibility (Cheng et al., 2021), the positive role of the 
community in flattening mental health risks (Ahmed et al., 2020), and a 
reduction of pandemic-related information in the media (Depoux et al., 

2020). However, due to the sudden and serious outbreak of COVID-19 in 
China in January 2020, we had no time to develop tailored interventions 
for participants in the intervention or control group because we needed 
to devise a solution focused on improving the mental health of older 
adults living in nursing homes at the earliest. Hence, further research 
involving direct comparison groups such as a waiting-list control group 
or participants in a control group receiving self-help to improve psy
chological distress associated with COVID-19 is required to draw con
clusions on the effectiveness of ICBT in older adults. 

Second, the results were based on self-reported scores of older adults 
collected through the Internet; hence, data collection might have 
resulted in selection bias. Additionally, clinician-rated scales of Hamil
ton Depression Scale (HAMD; Hamilton, 1967) and Hamilton Anxiety 
Scale (HAMA; Hamiltion, 1959) may be more appropriate to evaluate 
the clinical efficacy of the treatment of depression and anxiety in prac
tice. However, we did not use these measurements because clinicians 
could not enter nursing homes due to COVID-19 restrictions. We suggest 
that HAMD and HAMA be used in future studies to examine the clinical 
efficacy of ICBT in improving depression and anxiety among older adults 
during the COVID-19 pandemic. 

Third, our sample was not highly representative because all the re
spondents were from four southeast cities in China. However, because of 
the Chinese Lunar New Year holiday, the population outflows from 
Wuhan during the pandemic were concentrated in eastern China (Cheng 
et al., 2020). These four cities had the second, third, fourth, and seventh 
largest numbers of confirmed cases in East China, respectively, during 
the period of this study (Health Commission of Zhejiang Province, 
March 31, 2020). Thus, our sample was comparatively representative. 

Fourth, it is unclear whether the current results were maintained 
beyond the 1-month follow-up period, because the pandemic situation 
was brought under control by early April 2020 in China. Fifth, most of 
the participants in this study were independent or semi-dependent in 
self-care. However, cognitive and physical functioning of older adults 
living in nursing homes varies considerably across countries. Therefore, 
the generalizability of our findings may be limited. 

5. Conclusions 

The study results provide evidence in support of ICBT's effectiveness 
in helping older adults without cognitive impairments living in nursing 
homes recover from mental health challenges during the COVID-19 
pandemic. Although the study did not use a control group, the results 
indicated that ICBT interventions delivered during the pandemic period 
could result in similarly high or even higher treatment completion rates, 
levels of satisfaction, and larger effect sizes for older adults than those 
delivered during non-pandemic conditions. The findings of the current 
trial further highlight the considerable potential of ICBT programs, such 
as the Healthy Psychological Station, in improving access to online psy
chotherapy of isolated older adults living in nursing homes, who may 
otherwise never receive mental health services during the COVID-19 
pandemic. 
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