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Abstract
Background Emerging evidence has shown that mindfulness-based cognitive therapy (MBCT) is effective in 
improving depressive symptoms in the older population. However, the accessibility to MBCT is limited by the 
shortage of psychotherapists or mindfulness teachers. One potential solution is to involve social workers, who have 
the knowledge and skills to promote individual and community well-being in various settings, in delivering modified 
MBCT to enhance its accessibility and sustainability. This study examined the effectiveness of an eight-week age-
modified MBCT led by different mental health professionals (mindfulness teacher only vs. mindfulness teacher and 
social worker) in improving mental health outcomes as compared with a control group.

Methods Older adults (N = 112) were recruited through five community-based centres for older adults and mental 
wellness in Hong Kong. Participants were allocated to one of three groups: (1) mindfulness teacher-led modified 
MBCT, (2) social worker/teacher co-led modified MBCT (50% led by social workers and 50% led by mindfulness 
teacher), or (3) control (care as usual). The age-modified MBCT consisted of eight weekly sessions, with age-related 
modifications including more sitting meditation, shortened duration of each session, and the removal of the 
retreat. Outcome variables (i.e., depressive symptoms, anxiety symptoms, perceived stress, and mindfulness) were 
assessed at baseline (T0), after the intervention (T1), and four weeks after the intervention (T2), through self-reported 
questionnaires. Linear mixed models were performed while controlling for demographic variables to examine 
changes in outcome variables between the groups.

Results Participants from the age-modified MBCT intervention groups (teacher-led and social worker/teacher co-led) 
showed significantly greater reductions in depressive symptoms and stress, as well as greater increase in mindful 
non-reactivity, compared to the control group post-intervention. No significant interaction effect of time and group 
was found for anxiety and both overall mindfulness and its other facets. The improvements in mental health and 
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Background
The ageing process brings about various major changes, 
including physiological and cognitive decline, increased 
risks of disability, and loss of significant others [1, 2], that 
can compromise the well-being of older adults [3–5]. 
Depression is one of the most common geriatric psychi-
atric disorders in later life, with a global prevalence rate 
of 28.4%, [6] and is often comorbid with anxiety symp-
toms [7]. Not only is it one of the leading causes of the 
global burden of diseases [8], it is also significantly associ-
ated with reduced quality of life, elevated risk of morbid-
ity (e.g., cardiovascular disease [9]), and mortality [10], 
and can create caregiver, economic, and societal burdens 
[11]. Particularly with the rapid growth of the older adult 
population worldwide, the prevention of depression and 
early intervention targeting those at risk for depression is 
thus critical [12], given the high prevalence of depressive 
symptoms experienced by older adults (24.8–40.4% glob-
ally as reported in recent meta-analyses [13, 14]).

A variety of pharmacological treatments are available 
for the management of depression. However, consider-
ing the adverse events and side effects associated with 
[2] pharmacological treatments in the older population 
[15–17], non-pharmacological interventions are often 
recommended and preferred by older adults, particu-
larly in the management of mild-to-moderate depressive 
symptoms [18]. Cognitive-behavioural therapy (CBT) 
has been shown to be effective in reducing depressive 
symptoms and is recommended as the first-line inter-
vention for depression [19]. CBT focuses on altering the 
content of maladaptive thoughts and emotions. However, 
attempting to control thoughts or feelings may intensify 
distress and perpetuate depression rather than resolve 
it. Furthermore, several studies have suggested that CBT 
may be less effective when applied to older adults as com-
pared with younger populations, potentially because of 
age-related cognitive decline [20, 21], comorbidities such 
as generalised anxiety disorder [22–24], or general low 
perceived need or reluctance to seek for mental health 
treatment due to poor expectancies or stigma [25, 26]. 

An alternative approach is mindfulness-based cogni-
tive behavioural therapy (MBCT), which is a program 

developed by Segal and colleagues [27, 28], designed 
for individuals with a history of depression. The pro-
gram emphasizes an individual’s awareness towards 
their thoughts, feelings, and bodily sensations, where 
one learns to take a decentered perspective on their pat-
terns of thinking and cultivate a different attitude and 
ways of response [29]. MBCT is a group intervention 
that combines mindfulness meditation with CBT ele-
ments to reduce or prevent recurrent major depressive 
disorders [30]. The aim is to empower individuals to step 
out of their habitual (i.e., automatic) patterns of rumi-
native thinking, which makes them more vulnerable to 
experiencing a future episode of depression [29]. How-
ever, as opposed to modifications of thought contents, 
MBCT aims to enhance one’s awareness of how feelings, 
thoughts, and bodily sensations relate to their thought 
processes [31, 32]. Through exercises such as body-scan-
ning, mindful eating, mindful walking, as well as bring-
ing awareness and attention to different parts of the body, 
mindfulness practices aim to shift people’s awareness to 
the present moment in a nonjudgmental manner, and in 
turn develop the ability to disengage from maladaptive 
thinking patterns [33]. 

Increasingly MBCT has been applied to the older popu-
lation, with modifications made to address cognitive and 
functional changes in old age [34] and increase its accept-
ability and feasibility [35]. These modifications include 
simplifying walking meditation, allowing sitting on a 
chair for exercises such as body scanning [34], remov-
ing the whole day retreat [28] and reducing the length of 
each session [34, 36]. Modified MBCT has been shown 
effective in reducing depressive symptoms, anxiety, and/
or stress in older adults [1–4]. These studies were mainly 
conducted with clinical samples, such as those with cog-
nitive or intellectual impairment and living in nursing 
homes rather than non-clinical, community-dwelling 
older adults [37–41]. Few studies have measured mind-
fulness as a change mechanism, and among them, results 
are inconclusive [32]. While some studies found no sig-
nificant changes in overall mindfulness after the inter-
vention [32], others found that specific facets, such as 
acting with awareness, non-judging, and non-reactivity, 

mindfulness outcomes post-intervention were not significantly different between the teacher-led and social worker/
teacher co-led MCBT groups.

Discussion Age-modified MBCT is beneficial in managing depressive and stress symptoms and in improving mindful 
non-reactivity among older adults at risk for depression. The findings support the feasibility and effectiveness of 
partial task-shifting in the delivery of MBCT to trained social workers. Future studies may explore the possibility for 
social workers in leading MBCTs independently to further improve its scalability and service accessibility for older 
adults in the community.

Trial registration ClinicalTrials.gov NCT05995587. Retrospectively registered on 16 August 2023.
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if not overall mindfulness, improved after the interven-
tion [37, 42] and are associated with improved emotional 
well-being and reduced depressive symptoms [42]. 

Despite its promising results, the accessibility of MBCT 
can be limited due to the shortage of psychotherapists 
or mindfulness teachers. Recent studies have suggested 
training other healthcare professionals to deliver MBCT 
or mindfulness-based interventions to older adults [37, 
43]. This can increase the accessibility of MBCT to the 
rapidly growing ageing population in different settings 
and benefit their mental health. For example, in Guang-
dong province of China, mental health nurses who 
obtained national occupational qualifications as psycho-
therapists and completed MBCT training can provide 
MBCT to their patients, expanding access to MBCT in 
mental health facilities [43]. Aisenberg-Shafran and Har-
mataz also suggested training nursing home workers to 
deliver mindfulness-based interventions to older resi-
dents [37]. A recent study in Hong Kong examined the 
effectiveness of a modified mindfulness-based stress 
reduction therapy (MBSR) for community-dwelling 
older adults led by social workers, nurses, teachers, pro-
gramme workers, and researchers, who received 74.5 h of 
training by an experienced mindfulness teacher [44]. The 
intervention was effective in reducing depressive symp-
toms and improving mental health. However, it did not 
improve mindfulness and was only compared against 
a wait-list control group. Therefore, it remains unclear 
whether its effectiveness is comparable to that being led 
by certified mindfulness teachers. Furthermore, there 
is yet study examining the potential of involving other 
healthcare professionals in delivering MBCT.

Social workers present a potential group of profession-
als to deliver MBCT for older adults. They receive aca-
demic and professional training that equips them the 
ability to “integrate and apply social work knowledge, 
values, skills, and cognitive and affective processes to 
practice situations in a culturally responsive, purposeful, 
intentional, and professional manner to promote human 
and community well-being” [45]. Social workers pro-
vide services to older adults in various settings, includ-
ing community centres, nursing facilities, and hospitals. 
Some of them may have experience working with mental 
health issues and delivering therapeutic interventions for 
their clients, all of which help deliver MBCT. As in many 
other countries, the proportion of registered social work-
ers working in the mental health sector in Hong Kong 
is considerably greater than other mental health profes-
sionals (e.g., psychiatrists and clinical psychologists [46]). 
Task-shifting the delivery of MBCT from mindfulness 
teachers to trained social workers who work in the com-
munity and other settings could improve the accessibility 
and scalability of the intervention by increasing the num-
ber of trained professionals who can deliver it. Moreover, 

it could increase the sustainability of the intervention by 
building capacity within existing social work services.

The present study aimed to examine the effectiveness 
of an age-modified MBCT tailored for older adults at risk 
for depression led by MBCT teachers only or co-led by 
social workers and mindfulness teachers in improving 
mental health outcomes (i.e., depressive symptoms, anxi-
ety symptoms, and perceived stress) and mindfulness, as 
compared with participants in the control group (who 
received usual service such as CBT and behavioural acti-
vation in their community centre). This study also aimed 
to compare the effectiveness between the teacher-led and 
social worker/teacher co-led MBCT groups in improving 
outcomes in older adults. We hypothesised that:

H1: Both age-modified MBCT groups (teacher-led 
group and social worker/teacher co-led group) will be 
significantly more effective in improving mental health 
outcomes (i.e., depressive symptoms, anxiety symp-
toms, perceived stress), and mindfulness in older adults 
with depressive symptoms as compared with the control 
group.

H2: There will be no significant difference in men-
tal health outcomes, and mindfulness between the two 
age-modified MBCT groups (i.e., teacher-led group and 
social worker/teacher co-led group).

Method
Participants and study design
The present study is a three-arm non-randomised 
controlled trial as part of a large-scale collaborative 
stepped-care intervention program for older adults with 
mild-to-moderate depressive symptoms (JC JoyAge) 
[47]. The reason for implementing non-randomisation is 
due to feasibility considerations, including a high likeli-
hood of interaction between intervention and control 
group participants (i.e., potential contamination), as 
well as the complex workflow between different aged 
care and mental health service units. Participants in this 
study were recruited from five of the community-based 
centres for older adults and mental wellness involved in 
the JC JoyAge project. Social workers identified poten-
tial older adults and referred them to the research team. 
Participants were included if they were: (1) aged 60 years 
or above, (2) had depressive symptoms of mild level or 
above (indicated by a score of 5 or higher on the PHQ-
9) at T0 assessment, and (3) could give informed consent 
to participate. Participants were excluded if they had: (1) 
a known history of autism, intellectual disability, schizo-
phrenia-spectrum disorder, bipolar disorder, Parkinson’s 
disease, or dementia, (2) current abuse of drugs or alco-
hol, or (3) difficulty in communication. For participants 
allocated to the intervention group, a screening interview 
was conducted. Participants were further excluded if they 
had imminent suicidal risk, or if the training was deemed 
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unsuitable for the participant (e.g., unable to commit 
due to life events). The resulting sample consisted of 112 
participants aged between 60 and 93 years. Participant 
demographics are provided in Table 1. A consort diagram 
showing the participant flow is provided in Fig. 1.

Older adults were allocated by social workers to one 
of the three groups: (1) 8-week age-modified MBCT led 
by a certified mindfulness teacher, henceforth teacher-
led group; (2) 8-week age-modified MBCT facilitated by 
social workers (50%) and a mindfulness teacher (50%), 
henceforth social worker/teacher co-led group; or (3) 
usual services provided in the affiliated community cen-
tre of the participant (mainly CBT and behavioural acti-
vation), referred to as control group in the present study. 
There were three data collection timepoints: baseline 
(T0), after the intervention (T1), and four weeks after 
the intervention (T2). Each assessment took approxi-
mately 30 min to complete and were conducted by social 
workers with regular supervision from clinical psycholo-
gists of the project team. This study was approved by the 
Human Research Ethics Committee (HREC) of the Uni-
versity of Hong Kong, and all participants gave informed 
written consent. The present study was retrospectively 
registered on AsPredicted (#138042).

Screening interview
Prior to the start of the programme, participants who 
were allocated to the age-modified MBCT groups were 
required to attend an interview (approximately 45 to 
50 min). The purpose of the interview was to determine 
whether they were in a suitable condition to take part 
in the intervention, understand whether participants 
have had any prior experience in learning mindfulness, 
and what motivates them to take part. Furthermore, 
participants were asked about their current mental/
physical health status and their experience of living with 
depressive symptoms. Based on participants’ responses, 
the interviewer (either the mindfulness teacher/social 

worker) illustrated how their emotional experiences 
were related to their automatic cognitive responses, and 
how practicing mindfulness could help alleviate these 
unpleasant experiences. During this interview, partici-
pants were encouraged to ask any questions they have 
about the program and to discuss their expectations 
about the program. Finally, the interviewer invited the 
participant to do a 10-minute body scan to have a taste 
of what the training will involve (i.e., the experience of 
awareness and the present moment).

Measures
Patient health questionnaire
Depressive symptoms were assessed using the validated 
Chinese version of the Patient Health Questionnaire 
(PHQ-9) [48, 49]. The 9-item instrument incorporates 
depression diagnostic criteria with other leading major 
depressive symptoms and rates the frequency of the 
symptoms (e.g., “feeling tired or having little energy”) on 
a four-point Likert scale ranging from 0 (not at all) to 3 
(nearly every day). Higher scores indicate higher levels 
of depressive symptoms. The internal consistency of the 
test scores was acceptable (α = 0.69 to 0.83) in the present 
study.

Generalised anxiety disorder scale
Anxiety symptoms were assessed by adopting the vali-
dated Chinese version of the Generalized Anxiety Disor-
der 7-item scale (GAD-7) [50, 51]. The instrument taps 
on the most prominent diagnostic features for gener-
alised anxiety disorder. Participants rated the frequency 
of experiencing the symptoms over the past two weeks 
(e.g., “not being able to stop or control worrying”) on a 
four-point Likert scale, ranging from 0 (not at all) to 3 
(nearly every day). Higher scores indicate higher levels of 
anxiety symptoms, respectively. The internal consistency 
of the test scores was good (α = 0.89 to 0.92) in the pres-
ent study.

Table 1 Participant demographics
Variables Control

(n = 38)
Teacher-led
(n = 39)

Social worker/teacher co-led
(n = 35)

Age M SD M SD M SD
74.34 8.24 72.31 6.60 71.34 6.23

Gender n % n % n %
 Male 10 26 4 10 1 3
 Female 28 74 35 90 34 97
Highest education level
 Primary school or below 18 47 20 51 16 46
 Secondary school 8 21 6 15 6 17
 High school 11 29 7 18 10 29
 Diploma or above 1 3 6 15 3 9
CSSA Recipient 4 11 6 15 4 11
Note. CSSA = Comprehensive Social Security Assistance Scheme, which provides financial assistance to low-income Hong Kong residents to meet basic needs
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Fig. 1 Consort diagram
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Perceived stress scale
Stress was measured by the Chinese validated Perceived 
Stress Scale (PSS) [52]. The 10-item instrument measures 
the degree to which an individual’s life situations are per-
ceived as stressful. Respondents rated the frequency of 
how they felt in a certain way (e.g., “unable to control 
the important things in your life”) during the last month 
on a Likert scale ranging from 0 (never) to 4 (very often). 
Higher scores indicate higher perceived stress. The inter-
nal consistency of the test scores was acceptable (α = 0.54 
to 0.67) in the present study.

Five Facet Mindfulness questionnaire – short form
Mindfulness was assessed using the Chinese validated 
Five Facet Mindfulness Questionnaire Short Form 
(FFMQ-SF) [53]. The 20-item instrument measures 
mindfulness by five domains: observe, describe, act-
ing with awareness, non-judging, and non‐reactivity. 
Respondents rated how much each statement reflects 
their lives (e.g., “I tell myself that I shouldn’t be feeling the 
way I’m feeling”) on a 5-point Likert scale ranging from 1 
(never) to 5 (always). Higher scores indicate higher mind-
fulness. In the current study, the internal consistency of 
the test scores for the overall scale (α = 0.75 to 0.83) and 
across different subscales was acceptable (α = 0.65 to 
0.90).

Interventions
Age-modified MBCT for older adults
Based on previous research [34, 35], participant feedback, 
and clinical observations from a pilot study conducted by 
the research team, several modifications were made to 
the standard MBCT to reduce demands for older adults. 
The age-modified MBCT consisted of eight weekly ses-
sions, with each session lasting for two hours instead of 
three hours. The full-day retreat was removed. Besides, 
we replaced the mindfulness stretching exercise with 
mindfulness sitting meditation. Handouts and record-
ings were provided to participants so that they could per-
form daily home practice after each session. Participants 
were encouraged to record any feelings, thoughts, or 
challenges they encountered as they did the practice. A 

group reunion session was held four weeks following the 
completion of the programme. The differences between 
the standardised and current age-modified MBCT are 
provided in Table 2.

Apart from translating the content to Cantonese, we 
made some adaptations to the wordings and examples 
in the standard MBCT to ensure that the intervention 
content was culturally/contextually relevant and easy 
to understand by older adults with low education, For 
example, the term “autopilot” was used to describe a state 
of mind where one acts without conscious intention or 
being fully aware of their current behaviours. However, 
the term was not commonly understood or used among 
older adults. Therefore, we replaced it with “automatic 
reactions” for a more direct description. Moreover, one 
of the stories was set in an office environment, which may 
not have resonated with older adults who were retired 
and no longer work. To make the story more relatable, 
we decided to reframe it in a teahouse setting, which is a 
common breakfast and gathering place for older adults to 
socialise with others in the morning.

The age-modified MBCT was conducted in Cantonese 
(see Table 3 for the session outline). The intervention was 
either led by a mindfulness teacher (teacher-led group) 
or co-led by a mindfulness teacher and a social worker 
(social worker/teacher co-led group). In the social worker/
teacher co-led group, the mindfulness teacher intro-
duced new mindfulness practices to the participants and 

Table 2 Standardised and age-modified MBCT
Standardised MBCT [30, 56] Age-Modified MBCT for older adults

Program overview 8 sessions
1 full-day retreat
1 reunion session

8 sessions
1 reunion session

Session length 2.5 h per session 2 h per session
Session content Formal mindfulness practice including stretching/yoga elements Formal mindfulness practice (stretching/

yoga substituted with a 20-minute sitting 
meditation) along with a selection of sto-
ries delivered at the end of each session

Change of wordings Autopilot (in Session 1)
Office (in Session 6, alternate thoughts exercise)

Automatic reactions
Teahouse

Table 3 Session outline for the age-modified MBCT delivered in 
the present study
Session Topic
1 Awareness and automatic reactions
2 Living in our heads
3 Gathering the scattered mind
4 Recognising aversion
5 Allowing/letting be
6 Thoughts are not facts
7 How can I best take care of myself
8 Maintaining and extending learning
Reunion (1 month later) Meditation/home practice review/

relapse prevention
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responded to participants’ inquiries about their practice 
experiences. Under the certified teacher’s supervision, 
social workers facilitated 50% of each session, includ-
ing leading formal mindfulness practices. The mindful-
ness teacher received formal training organised by the 
Oxford Mindfulness Centre and the Hong Kong Centre 
for Mindfulness. He was certified to deliver MBCT and 
had extensive experience working with older adults. The 
social workers were from the JC JoyAge project, where 
they were trained to deliver cognitive behavioural ther-
apy to older adults as the primary intervention modality. 
To co-lead MBCT, the social workers attended an 8-week 
MBCT course and received a one-day mindfulness train-
ing from the mindfulness teacher. The training included 
demonstration and role play of leading various mindful-
ness practices, such as body scan and sitting meditation, 
and leading practice-related discussions with partici-
pants. This provided social workers with the opportunity 
to gain personal experience in practising mindfulness 
meditation and to understand the group dynamics of the 
age-modified MBCT. They also received ongoing super-
vision from the mindfulness teacher when delivering the 
groups.

To encourage full adherence to the age-modified 
MBCT programme, all participants allocated to the age-
modified MBCT groups were assigned to a trained peer 
supporter who: (1) sat in the mindfulness programme 
with their participants, (2) assisted participants in 
attending the programme (e.g., accompanying those with 
limited physical mobility when travelling to and from the 
centre), (3) maintained contact with the participant out-
side the sessions and encouraged them to complete their 
homework, and (4) provided support, if needed, during 
breakout sessions and encouraged participants to share 
their experiences and feelings.

Procedure
All participants provided informed consent prior to tak-
ing part in the study. Older adults’ suitability for joining 
the study was assessed through the screening process by 
first assessing their inclusion and exclusion criteria and 
followed by a clinical pre-group interview to evaluate 
one’s suitability in terms of one’s current mental condi-
tion, expectations, and experiences toward mindfulness. 
Eligible participants were allocated to different interven-
tion groups based on the clinical judgment of the mind-
fulness teacher and social workers.

At baseline (T0), participants completed demographic 
questions and self-report questionnaires (i.e., PHQ-9, 
GAD-7, PSS, FFMQ-SF). Eight weeks (T1; also called 
post-intervention for intervention groups) and one 
month later (i.e., 12 weeks after baseline; T2), participants 
once again completed all self-report questionnaires.

Care as usual
Participants in the care as usual group received evidence-
based psychological and supportive interventions regu-
larly delivered by trained social services staff in age care 
units and mental health care units partnering with JC 
JoyAge in Hong Kong [47]. Based on the primary con-
cerns of our participants, older adults received 8-week 
high-intensity CBT, CBT for insomnia, behavioural acti-
vation, and/or person-centred therapy (PCT).

Power analysis
Based on previous literature on the effectiveness of MBIs 
[54, 55], assuming a small-to-medium effect size (Cohen’s 
d = 0.40/f = 0.20), 80% power, and 5% significance level, a 
minimum of 84 participants is needed to elicit changes 
for three arms over three timepoints. To account for 
10% attrition, at least 32 participants (rounded up) are 
needed for each arm. The current study fulfilled the cri-
teria (n = 38 for control, n = 39 for teacher-led group, and 
n = 35 for social worker/teacher co-led group).

Data analysis
Baseline group differences were tested using ANOVAs. 
To examine the efficacy of the age-modified MBCT in 
improving mental health symptoms (i.e., depressive 
symptoms, anxiety symptoms, and stress) and mind-
fulness (five facets including observe, describe, act-
ing with awareness, non-judging, and non‐reactivity), 
separate linear mixed models (LMMs) were conducted 
using restricted likelihood estimation (REML). Although 
LMMs are relatively robust to assumption violation [56], 
we checked assumptions of linearity, normality of residu-
als, homoscedasticity, and no autocorrelation by plots 
and ensured they were met before applying the analyses. 
Each mental health symptom outcome and mindfulness 
facet was included as the outcome variable. Demographic 
variables (i.e., age, gender, education, and socioeconomic 
status as indicated by the need of financial support, see 
Table  1), time point (T1 and T2), group (two age-mod-
ified MBCT groups and control group), and interaction 
terms for time and group were included as fixed effects. 
Participant was included as a random effect. All analyses 
were conducted using R Studio software version 3.3.0, 
using the lme4 package [57]. For comparison, ANOVA 
results are included in the Supplementary Materials.

Results
The descriptive statistics of all variables assessed can 
be found in Table  4. There were no significant between 
group differences in baseline age [F(2,109) = 1.970, 
p = .19], levels of depressive symptoms [F(2, 109) = 1.69, 
p = .19], anxiety symptoms [F(2, 108) = 0.35, p = .71], stress 
[F(2,107) = 1.92, p = .15], or mindfulness [F(2,105) = 0.57, 
p = .57].
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Linear mixed models
H1: examining the efficacy of the age-modified MBCT in 
improving mental health outcomes and mindfulness
The model statistics showing the efficacy of the two age-
modified MBCT groups as compared with the control 
group are summarised in Table  5 (mental health out-
comes) and Table 6 (mindfulness outcomes). For depres-
sive symptoms, significant main effects of time [Time 
(T1): t(211) = -3.09, p = .002; Time (T2): t(212) = -5.69, 
p < .001] and group [t(190) = 1.93, p = .05] were found. The 
interaction effect between Time 1*Group was also sig-
nificant, suggesting that differences in depression reduc-
tion from the age-modified MBCT groups versus control 
group were pronounced at Time 1 [t(211) = -2.35, p = .02] 
(see Fig.  2a). None of the demographic variables had a 
significant effect on depressive symptoms.

For anxiety symptoms, only a significant main effect 
of time [Time (T2): t(211) = -4.72, p < .001] was found 
(Fig. 2b). No other variable in the model showed a signifi-
cant effect.

For perceived stress, a significant interaction effect of 
Time 1*Group [t(211) = -2.13, p = .03] was found, sug-
gesting that differences in stress reduction from the age-
modified MBCT groups versus control group were more 
pronounced at Time 1 (see Fig.  2c). No other variable 
showed a significant effect on perceived stress.

For overall levels of mindfulness, only a significant 
main effect of education [t(103) = 2.80, p = .006] was 
found. No other variables in the model showed a signifi-
cant effect (Table 6).

For the individual mindfulness facets, a significant 
interaction between time and group was found only in the 
non-reactivity dimension [Time 1*Group = t(211) = 2.84, 
p = .005; Time 2*Group = t(211) = 2.33, p = .02]. Differ-
ences in the improvements in mindful non-reactivity 
between the age-modified MBCT groups and control 
group were more pronounced at Time 1 and Time 2 (see 
Fig. 3).

None of the variables had a significant effect on the 
dimensions of observe and non-judging (Table  6). For 
the describe model, education was the only variable that 
had a significant effect, t(103) = 3.47, p < .001. Education 
also had a significant effect on acting with awareness 
dimension, t(105) = 2.84, p = .005. In addition, there were 
significant main effects of time [Time (T1): t(213) = 2.78, 
p = .006; Time (T2): t(214) = 3.11, p = .002] on the acting 
with awareness model.

H2: Comparing the efficacy of the two age-modified 
MBCT groups in improving mental health outcomes and 
mindfulness
The model statistics are summarised in Table  7 (men-
tal health outcomes) and Table  8 (mindfulness out-
comes). Among all mental health outcomes, there was Ta
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a nonsignificant main effect of group on depressive 
symptoms [t(122) = 0.37, p = .71], anxiety [t(140) = -0.04, 
p = .97], and stress [t(165) = -1.03, p = .31]. In addition, 
there was a nonsignificant interaction between group 
and time for all mental health outcomes. The results 
suggest that the effectiveness of the two age-modified 
MBCT groups did not differ in improving mental health 
outcomes. There was a significant main effect of time on 
depressive symptoms [Time (T1): t(138) = -2.40, p = .02; 
Time (T2): t(138) = -3.86, p < .001], and perceived stress 
[Time (T2): t(137) = -2.13, p = .04].

For mindfulness and all its dimensions, the main effect 
of group was not statistically significant [overall mindful-
ness: t(145) = -0.40, p = .69; observe: t(130) = 0.05, p = .96; 
non-judging: t(166) = -1.50, p = .13 ; describe: t(153) = 
-0.76, p = .45; acting with awareness: t(129) = 0.72, p = .47; 
non-reactivity [t(176) = -0.20, p = .84] (Table 8). In addi-
tion, there was a nonsignificant interaction between 
group and time for all mindfulness dimensions, except 
for the describe dimension at Time 1 [t(136) = 2.00, 
p = .04]. The overall results suggest that the effect of the 
two age-modified MBCT groups in promoting different 
mindfulness facets did not differ significantly. The social 
worker/teacher co-led group (M = 14.50, SD = 3.49) had 
greater improvements in the describe facet compared 
with the teacher-led group (M = 13.38, SD = 2.65) at Time 
1.

Discussion
The present study examined the effectiveness of an age-
modified MBCT in improving mental health outcomes 
(i.e., depressive symptoms, anxiety symptoms, and per-
ceived stress) and mindfulness in community-dwelling 
older adults with mild-to-moderate levels of depressive 
symptoms. In addition, this study examined whether 
there were differences in the effectiveness of the age-
modified MBCT when being delivered by a certified 
mindfulness teacher versus social workers in conjunction 
with a mindfulness teacher.

Our findings partially supported our first hypothesis 
in showing that both age-modified MBCT groups were 
significantly more effective than the active control group 
in improving outcomes, specifically in terms of depres-
sive symptoms, perceived stress, and mindful non-reac-
tivity. Furthermore, although not statistically significant, 
participants also reported lower levels of anxiety post-
MBCT. Consistent with our second hypothesis, we found 
that the intervention effects did not significantly differ 
between teacher-led and social worker/teacher co-led 
MCBT groups. With rapid population ageing across soci-
eties and the ongoing challenge of insufficient manpower 
and resources [58], our findings suggest that enhancing 
training for social workers in delivering adapted ver-
sions of MBCT may be a possible means of partial task-
shifting and may help increase access to mental health 
intervention and reduce healthcare burden among at-
risk community members in the long run. While further 
refinements to the current age-modified MBCT may 

Table 5 Models predicting mental health outcomes among the age-modified MBCT groups and the control group
Model Depressive symptoms Anxiety symptoms Perceived stress
Fixed effects b(SE) 95% CI b(SE) 95% CI b(SE) 95% CI
Age 0.001

(0.05)
-0.10, 0.10 -0.08 (0.05) -0.19, 0.03 -0.11

(0.07)
-0.25, 0.04

Gender -1.17
(1.03)

-3.20, 0.86 -0.25
(1.15)

-2.53, 2.03 -0.70
(1.52)

-3.69, 2.28

Education -0.31
(0.27)

-0.84, 0.23 0.10
(0.36)

-0.50, 0.70 0.34
(0.39)

-0.44, 1.12

SES 0.62
(1.05)

-1.45, 2.69 0.99
(1.17)

-1.33, 3.31 2.44
(1.55)

-0.60, 5.49

Time (T1) -2.02**
(0.65)

-3.30, -0.73 -1.38
(0.76)

-2.89, 0.12 -1.02
(1.13)

-3.25, 1.20

Time (T2) -3.75***
(0.66)

-5.05, -2.46 -3.60*
(0.76)

-5.10, -2.10 -1.70
(1.14)

-3.95, 0.55

Group 1.64*
(0.85)

-0.03, 3.31 0.65
(0.96)

-1.24, 2.55 2.08
(1.32)

-0.52, 4.67

Time 1*Group -1.89*
(0.80)

-3.47, -0.31 -1.58
(0.94)

-3.43, 0.26 -2.98*
(1.40)

-5.75, -0.23

Time 2*Group -0.97
(0.81)

-2.56, 0.63 0.30
(0.94)

-1.55, 2.14 -2.50
(1.41)

-5.27, 0.27

Random effects σ2 SD σ2 SD σ2 SD
Participant 8.89 2.98 10.9 3.31 16.7 4.09
Residual 7.94 2.82 10.6 3.26 23.9 4.89
Note. SES = Socioeconomic Status. * p < .05, ** p < .01, *** p < .001
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be needed to enhance its efficacy in promoting mental 
health, the involvement of social workers in delivering 
mindfulness interventions is promising.

Our findings are generally in line with the literature 
suggesting that mindfulness-based interventions can 
improve depressive symptoms and perceived stress in 
older adults [35]. However, the current age-modified 
MBCT did not show significant effects on anxiety symp-
toms, which has been observed in another study on 

mindfulness-based intervention for older adults [59]. 
Across all groups, we found reductions in depression at 
T1 and reductions in anxiety at T2. One possible rea-
son is that the age-modified MBCT was compared to an 
active control group, where participants received other 
evidence-based interventions, such as CBT, behavioural 
activation, or PCT. Given that all groups received some 
form of cognitive therapy, the unique benefits of MBCT 
may have been compromised to a certain extent. The 

Fig. 3 Predicted values of the mindful non-reactivity facet by time and group. Note. 0 = Control; 1 = Age-modified MBCT groups (teacher-led and social 
worker/teacher co-led groups combined)

 

Fig. 2 Predicted values of mental health outcomes by time and group. Note. Predicted values of (a) depressive symptoms, (b) anxiety symptoms, and 
(c) perceived stress by time and group are shown. 0 = Control; 1 = Age-modified MBCT groups (teacher-led and social worker/teacher co-led groups 
combined)
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observed reduction in depressive symptoms and anxiety 
may also be due to common non-specific factors shared 
across intervention modalities, such as social engage-
ment and support. The findings also corroborate with 
previous research that showed a lack of effect or modest 
effect of MBCT in improving psychological outcomes 
when an active control group (e.g., psychoeducation, 
social support, or nutrition education) was employed [34, 
35]. Nevertheless, the present findings suggest that the 
age-modified MBCT and care as usual are both effective 
in promoting positive mental health outcomes in older 
adults.

Another possible reason is that the improvement in the 
non-reactivity facet of mindfulness was not sufficient to 
reduce anxiety. Despite a non-significant change in over-
all mindfulness like in some studies [32], the age-modi-
fied MBCT significantly improved the non-reactivity 
facet of mindfulness for older adults. Previous studies 
have found that non-reactivity plays a more specific role 
in reducing stress and improving cognitive flexibility 
after mindfulness-based interventions [28, 60, 61]. Inter-
estingly, a randomised wait-list control trial among out-
patients with diabetes has shown that the non-reactivity 
facet of mindfulness mediated the effects of MBCT on 
depressed mood, whereas the observing facet mediated 
the effects on anxiety symptoms [62]. The absence of 
significant change in the observing facet of mindfulness 
after the intervention may account for the non-signifi-
cant change in anxiety. These findings might suggest that 
MBCT, particularly in older adults, may have a stronger 

effect specifically on the non-reactivity facet of mindful-
ness; however, it may also imply that the age-modified 
MBCT requires further adjustments to address all five 
facets of mindfulness.

In the current study, the FFMQ score across groups 
was around 63, which is comparable to the scores in a 
previous study that also found a null effect among older 
adults (a score of around 65) [59]. Lee et al. pointed out 
that the FFMQ may be less sensitive to capturing changes 
among those with lower education [44], which also 
applies to our sample characteristics, where the majority 
of participants had an education level of primary school 
or below. In addition to using a self-report measure to 
assess mindfulness, future research could consider incor-
porating behavioural tasks to assess mindfulness or mind 
wandering [63], which may also be helpful in evaluating 
whether mindfulness skills improve over the course of 
mindfulness-based interventions.

Strengths and limitations
Given the scarcity of studies exploring the effectiveness 
of MBCT on older adults with depressive symptoms and 
with none having been conducted to explore the effec-
tiveness of a social worker and teacher co-led MBCT, our 
study added new insights into the possibilities of modi-
fying MBCT to target this age group and partially task 
shifting to social workers for improving service access.

To ensure the current MBCT could be most opti-
mally understood by the older adults sample, age-related 
modifications were made to the standardised MBCT 

Table 7 Models predicting mental health outcomes among the two age-modified MBCT groups
Model Depressive symptoms Anxiety symptoms Perceived stress
Fixed effects b(SE) 95% CI b(SE) 95% CI b(SE) 95% CI
 Age 0.02

(0.07)
-0.12, 0.16 -0.03

(0.08)
-0.18, 0.13 -0.04

(1.00)
-0.23, 0.16

 Gender -0.79
(1.71)

-4.15, 2.58 -2.21
(1.78)

-5.72, 1.30 -1.06
(2.35)

-5.68, 3.57

 Education -0.25
(0.34)

-0.92, 0.42 0.10
(0.35)

-0.59, 0.79 0.34
(0.46)

-0.58, 1.25

 SES 0.69
(1.26)

-1.78, 3.17 0.12
(1.31)

-2.45, 2.70 0.79
(1.72)

-2.61, 4.19

 Time (T1) -3.46**
(1.45)

-6.31, -0.61 -1.03
(1.72)

-4.43, 2.37 -3.67
(2.76)

-9.11, 1.77

 Time (T2) -5.58***
(1.45)

-8.43, -2.73 -3.10
(1.72)

-6.50, 0.30 -5.85*
(2.75)

-11.26, -0.43

 Group -0.36*
(0.97)

-2.28, 1.56 -0.05
(1.06)

-2.14, 2.04 -1.55
(1.51)

-4.52, 1.42

 Time 1*Group -0.30
(0.93)

-2.13, 1.53 -1.30
(1.10)

-3.48, 0.87 -0.24
(1.78)

-3.75, 3.27

 Time 2*Group 0.59
(0.93)

-1.24, 2.41 -0.13
(1.10)

-2.31, 2.04 1.12
(1.76)

-2.36, 4.59

Random effects σ2 SD σ2 SD σ2 SD
 Participant 9.18 3.03 9.07 3.01 12.50 3.54
 Residual 7.68 2.77 10.81 3.29 27.40 5.24
Note. SES = Socioeconomic status. * p < .05, ** p < .01, *** p < .001
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programme as suggested by the literature to increase fea-
sibility and acceptability [31]. For example, we shortened 
the session length and replaced mindfulness stretch-
ing exercise with mindfulness mediation, with the aim 
of reducing cognitive and physical challenges associ-
ated with increased age. The acceptability and feasibility 
of the current age-modified MBCT is supported by the 
low attrition rate observed, with only 3% of participants 
who dropped out from the teacher-led and social worker/
teacher co-led groups.

Nonetheless, the study has several limitations. First, 
due to feasibility considerations (e.g., workflow between 
different service units), no randomisation was applied in 
this study. Second, it is also possible that modifications 
made to the MBCT could have compromised its effects 
in targeting other mindfulness facets, and possibly also 
anxiety symptoms. Some studies have suggested that 
adapting treatments to fit service needs in the commu-
nity may reduce its effectiveness [46, 64]. Moreover, the 
current modifications were based on top-down decisions 
and may not reflect the needs of the older population. For 
example, although participants were satisfied with the 
two-hour session duration, they preferred having more 
informal practices, such as mindful eating and walking, 
over formal practices like sitting meditation. They also 
reflected that some wordings in the intervention, such 
as “emotions arise”, were still uncommon in daily use and 
took longer to comprehend. More research is needed to 
explore ways to optimise intervention outcomes while 
ensuring the training is feasible for the population of 
interest. Finally, although social workers had extensive 
experience delivering CBT to older adults, they had less 
experience with mindfulness and were not qualified to 
lead MBCT on their own. This may limit the explora-
tion of their potential involvement in delivering the 
age-modified MBCT. Future studies and practice could 
consider developing mindfulness-based interventions 
that can be delivered by social workers on their own or 
examining the possibility of incorporating mindfulness 
teacher training in social worker training to expand the 
workforce.

Future research
While social workers are capable of facilitating most of 
the age-modified MBCT, including leading mindful-
ness exercises, we examined the possibility of partial 
task-shifting in this study, with the trained social work-
ers and the certified MBCT teacher delivering half of the 
MBCT groups, respectively. Building on our work, future 
research should further test the feasibility of develop-
ing a low-intensity mindfulness-based intervention that 
could be led solely by trained social workers without 
the support of a mindfulness teacher to further lower 
its costs and improve sustainability. To further enhance 

the current age-modified MBCT, future research should 
also seek to develop more tailored age-friendly materials 
and incorporating culturally relevant examples with the 
involvement of service users, social workers, and certi-
fied MBCT teachers in the design process. Given that 
mindfulness-based interventions have also been found 
to improve physical health outcomes in older adults 
(e.g., pain, memory) [33], future research could examine 
whether social worker-led age-modified MBCTs could 
also promote physical health outcomes in older adults 
and how this might be associated with the improvements 
observed in mental health outcomes.

Conclusions
Age-modified MBCT appears to be effective in improving 
mental health outcomes of depression and stress, as well 
as mindful non-reactivity, in older adults with depres-
sive symptoms compared to those receiving care as usual. 
Future research should seek to investigate whether social 
workers, with adequate training, may have the potential 
to facilitate mindfulness-based interventions in the com-
munity setting with comparable standards to a certified 
mindfulness teacher alone. To increase access to mental 
healthcare, policymakers may consider training social 
workers to deliver low-intensity mental health interven-
tions to promote mental well-being and prevent mental 
illness.
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