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Background: In recent years, behavioral activation (BA) has attracted increased interest as 
an effective depression treatment. However, empirical evidence supporting its effectiveness 
in non-Western countries is currently limited.
Objective: To examine the effectiveness of BA in reducing depressive symptoms, stress, 
and anxiety among Thai older adults with subthreshold depression.
Methods and Subjects: A clustered randomized controlled trial was conducted in two health 
promoting hospitals (HPHs) in the Samut Songkhram province of Thailand. One hospital was 
used for the intervention (BA+usual care group) and the other for the control (usual care-only 
group). Each HPH randomly selected 41 eligible older adults residing in their jurisdictions to take 
part in the study. Mental health outcomes were assessed using the Thai Geriatric Depression 
Scale (TGDS) and Depression Anxiety Stress Scales (DASS). The BA effectiveness was 
evaluated using generalized estimating equations (GEE) at a group level and the reliable change 
index (RCI) at the individual level.
Results: Over 9 months, the adjusted mean change in depression (TGDS) scores [−2.47 (95% 
CI: −3.84, −1.00)], mental health status (DASS), specifically depression and stress score [−1.47 
and −1.87 (95% CI: −2.43, −0.50 and −2.94, −0.79, respectively)], improved significantly in the 
BA+usual care group compared to the usual care-only group, whereas anxiety score improved 
significantly only at 6 months [−0.87 (95% CI: −1.52, −0.23)]. Additional RCI analysis showed 
that BA was directly associated with 14.63 to 24.39% points increase in the reliable improvement 
of depressive outcome compared to the usual care-only group.
Conclusion: This study showed that the BA effectively improved depression, stress, and 
anxiety in older adults with subthreshold depression in a Thai community setting. Future 
research should evaluate the longer-term effectiveness of BA in diverse population 
groups.
Keywords: behavioral activation, community, depression, older adults

Introduction
Depression is prevalent worldwide, with reported 322 million people, or 4.4% of 
the global population, suffering from its effects. Its prevalence varies with age; 
however, it typically peaks in older adulthood (above 7.5% and 5.5%, respectively, 
among females and males aged 55–74 years).1 Depression is associated with 
negative health implications, causing significant emotional suffering in older adults, 
including diminished function and quality of life, cognitive impairments, increased 
risk of dementia, and morbidity and mortality.2 Therefore, identifying and treating 
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depression from the outset can help reduce these adverse 
health effects and accompanying medical expenses, 
decreasing the burden on caregivers.3

Early intervention targeting older adults with subthres-
hold (or mild to moderate) depression is of particular 
interest since this milder state increases the risk of devel-
oping a full clinical disorder (or major depression). 
Subthreshold depression may be more reversible than the 
advanced clinical state, enabling neurobiological changes 
at an earlier and more modifiable stage of development.3

Behavioral activation (BA) is a psychosocial interven-
tion based on the behavioral model of depression. 
According to this model, depression is conceptualized as a 
complex interplay between negative life events, physical 
and emotional responses to those life events, and ineffective 
coping behaviors, resulting in further problems over time.4,5 

The goal of behavioral activation is to break this negative 
feedback loop by increasing participation in rewarding 
activities.6 During the increased activity, the client has 
more opportunities to encounter rewarding experiences, 
which can decrease depression over time. To increase the 
exposure to positive behavioral consequences, different 
techniques are used throughout the treatment, particularly 
the monitoring and scheduling of activities.

Evidence suggests that BA is comparable to Cognitive 
Behavior Therapy (CBT) and other psychotherapeutic treat-
ments and antidepressant medications in treating depression 
effectively.7–10 While both CBT and BA are recommended, 
CBT is costly and requires a well-trained therapist, whereas 
BA is more convenient, cost-effective, and can be delivered 
by a non-specialist with minimal training.11,12 In addition, 
BA is culturally adaptable across various international 
settings13 and is effective across a broad range of popula-
tions in various settings and services.14 A recent systematic 
review by Orgeta et al suggested that BA is effective for 
treating older adults with both major depression and depres-
sive symptoms; however, a small number of relevant studies 
limit us from making any firm conclusions.15 Moreover, all 
but one study was conducted in the USA context.16

This study aimed to evaluate BA’s effectiveness in treat-
ing subthreshold depression among older adults in a Thai 
community setting. To achieve both the reliable and gen-
eralizable results as well as the quantification of treatment 
outcomes for each participant, the evaluation was con-
ducted both at the group (by the average-based approach) 
and individual (by the individual-based approach) levels.17 

Specifically, we aimed to: (a) examine whether those who 
participated compared to those who did not participate in a 

BA intervention would show reduced levels of depression, 
anxiety, or stress and (b) determine reliable and clinically 
significant changes in depression, anxiety, and stress levels 
among individuals participating in the BA intervention.

Materials and Methods
Participants
This 2-clustered randomized control trial (RCT) was per-
formed according to the Declaration of Helsinki and was 
approved by the Institutional Review Board of the Faculty 
of Medicine, Chulalongkorn University (IRB No. 680/61). 
All participants provided written informed consent before 
their participation.

Participants were recruited from the Muang district of 
Samut Songkram Province, central Thailand. Out of 11 
sub-districts, two were randomly selected to be the experi-
mental and control areas (sub-districts A and B). Potential 
participants were approached at the health promoting hos-
pitals (HPHs) in the two selected sub-districts. A total of 
224 and 286 adults aged 60 years or older were screened 
from sub-districts A and B, respectively. Participants with 
subthreshold (mild to moderate) depression were identified 
via the completion of a Thai Geriatric Depression Scale 
(TGDS) with the assistance of officers at the local sub- 
district health promoting hospitals and local Village Health 
Volunteers (VHVs). A GDS score between 13 and 24 was 
used to classify subthreshold depression, resulting in 71 
and 84 older adults being identified as having subthreshold 
depression in districts A and B, respectively. Participants 
who had any of the following conditions were further 
excluded: (1) hearing impairment and/or dementia as 
assessed by the Mini-Mental State Examination Thai ver-
sion (MMSE-Thai 2002),18 (2) psychiatric or medical 
comorbidities that were potentially life-threatening or 
expected to severely limit participation or adherence, and 
(3) current participation in any type of psychotherapy or 
taking antidepressants. The sample size was calculated 
according to the formula proposed by Thabane L. 
(Formulae for Sample Size Calculations for Comparisons 
Between Means/Two–sample Parallel)19 and based on the 
previously reported mean GDS scores of 15.83 and 13.97 
in the control and experimental groups, respectively (with 
the effect size of 1.86),16 the pooled standard deviation of 
7.165, the 80% power, and statistically significant level of 
0.05, and the possible drop out of 20%. This resulted in an 
estimated sample size of 41 in each group (Figure 1). 
However, four participants in the experimental group 
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dropped out (due time constraint), while one participant in 
the control group dropped out for an unspecified reason, 
and one died (unrelated to depression) during the follow- 
up period. Hence, 37 participants in the experimental and 
39 participants in the control group completed the study. 
The drop-out rates were 9.76% and 4.88% in the control 
and experimental groups, respectively.

Intervention
The BA intervention aimed to (a) increase engagement in 
adaptive behaviors and enjoyable activities; (b) decrease 

engagement in behaviors that maintain depression or 
increase the risk of depression; and (c) target factors that 
restrict access to reinforcement or maintain the aversive 
experience.20 The intervention was based on the traditional 
BA process that emphasizes a contextual understanding of 
depression and includes three main steps: activity monitor-
ing, activity scheduling, and modification.20,21 Before 
developing the intervention, the principal investigator 
(WS), who is not a mental health professional, attended a 
6-day training course in CBT and BA arranged by a 
psychiatrist specializing in CBT at the Department of 

Figure 1 Flow chart of the study, aGDS with the score of 13–24 classified as having subthreshold depression and the score of > 24 classified as having major depression. T0, 
Baseline; T1, at the end of BA intervention of the experimental group or at the end of the 3rd month of the study; T2, 3 months follow-up after the end of the intervention 
or at the end of the 6th month of the study; T3, 6 months follow-up after the end of the intervention or at the end of the 9th month of the study.  
Abbreviations: BA, behavioral activation; GDS, geriatric depression scale.
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Psychiatry, Faculty of Medicine, Chulalongkorn 
University. The principal investigator subsequently devel-
oped a course consisting of 12 x 2-hour weekly sessions 
conducted over twelve weeks, a course manual, structured 
agendas for each meeting in the form of checklists, and 
supporting session materials (Table 1). The content valid-
ity of these materials was assessed by three psychiatrists 
and a geriatric nurse, obtaining an Item-Objective 
Congruence Index (IOC) of 0.91. The forms used in the 
intervention were simplified by adding the emotion icons 
into the daily activity record form to accommodate parti-
cipants’ limited literacy. Participants were also encouraged 
to seek assistance with form filling from family members 
and/or village health volunteers (VHVs).

Before the formal BA intervention, a nurse who worked 
at the local health-promoting hospital and had previous men-
tal health training and nine VHVs were recruited to be a part 
of the research team. None of them had prior experience in 
BA. Therefore, they were provided a 1-day training program 
explaining the purpose of the program, implementation pro-
cedures, mental health assessment, and data collection. In all, 

the BA delivery team was composed of the principal inves-
tigator (WS), a psychologist, a local mental health nurse, and 
nine VHVs. Before commencing the group-based BA inter-
vention, the study participants were divided into 3 groups of 
13–14 participants, with 3 VHVs assigned to each of their 
residential areas to oversee each group during the course 
sessions. The VHVs were also responsible for following-up 
and assisting the participants in the residential community.

The baseline BA session (0) was then delivered to the 
participants on the principles and processes of BA, psy-
choeducation (the concept of the depressive cycle and 
prevention of depression), introduction to activity schedul-
ing, and recording the activity schedule form. All partici-
pants were assigned to practicing recording on the activity 
schedule form. Since several participants were illiterate, 
they were encouraged to seek help from family members 
and VHVs in this activity. The 12-weekly BA sessions 
delivered subsequently included (1) activity monitoring- 
examining the effect of specific activities on mood, (2) 
activity scheduling-developing a plan to increase pleasant 
activities, and (3) modification-utilizing problem-solving 

Table 1 Outline of the BA Course

Session Content Assignment

0 ● Overview of the BA course
● Ice-breaking
● Understanding the concept of depression cycle and BA principle
● Introduction to and practice using the daily activity record form

- Complete daily activity record form

1 ● Daily monitoring: Review assignment
● Discussion and brainstorm on pleasant and unpleasant activities
● Introduction and practice recording activity in identification ranking 

sheet

- Complete daily activity record form 

- Complete Activity Identification ranking sheet

2–3 ● Daily monitoring: Review assignment
● Recording activity identification ranking sheet

- Complete daily activity record form 
- Complete Activity Identification ranking sheet

4, 6, 8, 10 ● Daily monitoring: Review assignment
● Recording activity identification ranking sheet
● Recording SMART goal and activity modification planning for the 

upcoming week

- Complete daily activity record form 
- Complete Activity Identification ranking sheet 

- Complete SMART goal and planning for the 

upcoming week

5, 7, 9, 11 ● Daily monitoring: Review assignment
● Recording activity identification ranking sheet
● Activity planning for the upcoming week

- Complete daily activity record form 

- Complete Activity Identification ranking sheet

12 ● Daily monitoring: Review assignment
● Recording activity identification ranking sheet
● Activity planning for the upcoming week
● Reflection, applying, and evaluation
● Prepare for finality

- Complete daily activity record form 

- Complete Activity Identification ranking sheet

Abbreviation: BA, behavioral activation.
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to alter contextual problems that may be eliciting or main-
taining depressed mood (Table 1).

In the usual care-only group, the following services 
were provided: regular physical examinations, review of 
current health symptoms upon the individual’s health 
needs, and psychoeducation (similar to the intervention 
group) delivered by the local mental health nurse weekly 
for the 12 weeks. The research team standardized this 
usual care activity to ensure that the same procedure was 
provided to both the intervention (BA+usual care group) 
and the usual care-only groups. The principal investigator 
who oversaw all BA intervention sessions and two coop-
erative nurses from the two health-promoting hospitals 
conducted fidelity checks of intervention and care as usual.

Data Collection
Personal demographic data were collected using an inter-
view questionnaire at baseline (T0) and consisted of two 
outcome measures: depression as the primary outcome and 
anxiety and stress as secondary outcomes. These outcomes 
were also measured at 3 months (T1), 6 months (T2), and 
9 months (T3), respectively. Depression was assessed 
using the 30 self-rated items of the Thai geriatric depres-
sion scale (TGDS),22 with each response rated on a dichot-
omous scale 0 and 1. A total score greater than 12 
indicates depression, with higher scores suggesting a 
higher level of depression. Anxiety and stress were 
assessed using self-reported Depression Anxiety Stress 
Scales (DASS) questionnaire23 containing 21 items (7 
items for each category) measured on a 4-point rating 
scale. The higher the score, the more severe the emotional 
distress. In our sample, the internal consistencies 
(Cronbach’s Alpha) for the TGDS (0.90) and DASS sub- 
scales, specifically Depression (0.84), Anxiety (0.78), and 
Stress (0.82), demonstrated good reliability. The research 
staff who were not involved in executing the BA program 
or usual care activity collected all data.

Statistical Analysis
STATA version 15 (Stata Corp. 2017. Stata Statistical 
Software: Release 15. College Station, TX: StataCorp 
LLC) was used for all statistical analyses. To evaluate the 
effectiveness of BA intervention at the group level, general-
ized estimating equations (GEEs) were used to assess within- 
group differences across the different time points. The effects 
of the BA program on TGDS and DASS were then deter-
mined using generalized estimating equations (GEEs) based 
on an intention-to-treat (ITT) analysis. We used the last- 

observation-carried-forward (LOCF) method to handle miss-
ing data during the follow-up. The potential confounding 
effects of education level and employment status were 
accounted for in our analysis. A p-value of <0.05 was con-
sidered statistically significant, and between-group Cohen’s 
d effect sizes and the 95% confidence intervals were calcu-
lated. The effect sizes were interpreted as trivial (<.2), small 
(>.2), medium (>.5), large (>.8), and very large (>1.3).24,25

To evaluate the effect of BA intervention on individual 
participants, individual-level change scores of TGDS and 
DASS were examined in terms of the reliable change and 
clinically significant change.26 First, the reliable change 
index (RCI) with the corrections for measurement error 
and practice effects was used to assess individual score 
differences in the BA+usual care group above what would 
be expected in the usual care-only comparison group. This 
was calculated as ([Xn-X0]-[M1-M0])/SDdiff, where X0 and 
Xn were the individuals’ observed baseline and 3-, 6-, and 
9-month follow-up scores, M0 and M1 were the group mean 
baseline and 3-month follow-up scores, and SDdiff was the 
standard deviation of the group baseline–3-month follow- 
up difference score27,28 The calculation process was divided 
into two steps. In the first step, the 95% confidence interval 
(two-tailed) of the RCI was calculated using the mean 
scores at baseline (M0) and 3-month follow-up (M1), stan-
dard deviation at baseline (SD0), as well as the Cronbach’s 
coefficient alpha (α) of the usual care-only group (Table 2). 
In the second step, RCI was calculated for each participant, 
and the calculated value was compared with the limiting 
values calculated above. Those with a value exceeding 
limiting deterioration or improvement values were classi-
fied as having reliable deterioration or improvement, 
respectively. Second, the clinically significant change of 
the individual in the BA+usual care group was determined. 
Since no demographically comparable normative data were 
available, Criterion A proposed by Jacobson et al29 was 
used. According to this criterion, a clinically significant 
change (improvement or deterioration) of the individual 
was identified when his/her difference between pre- and 
post-test scores was at least two standard deviations above 
or below the pre-test mean of the BA+usual care group.

Results
Participant Characteristics
The participants’ age, gender, marital status, monthly 
income, living status, personal disease history, baseline 
MMSE, TGDS, and DASS scores were similar between 
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groups (Table 3). However, in the BA+usual care group , a 
greater number of participants had no education (p=0.002), 
and unemployment was higher (p= 0.030) compared to the 
usual care-only group (Table 3).

Implementation of BA Intervention
Three courses were offered in 12 weekly BA intervention 
sessions to three groups of participants in parallel, as 
planned. Of all 41 participants, two did not attend any 
session, while the remaining 39 participants attended 6 to 
12 sessions, with the mean number of sessions attended 
being 10.8 (SD=2.2). Notably, 32 participants attended all 
12 sessions. The number of absentees ranged from 0 to 7 
per session, with a median of 1. Reasons for absence were 
time conflict with personal business and long holiday leave 
(mainly during Sessions 5, 6, 11, when numbers of absen-
tees were 7, 5, and 4, respectively). However, all absentees 
received instruction out-of-classroom from the responsible 
VHVs and completed all homework assignments.

Group-Level Effect of BA on Mental 
Health Outcomes
The group-level evaluation of BA intervention conducted 
after the 12th week of BA intervention (T1) showed signifi-
cant reductions in the TGDS score and all component scores 
of the DASS compared to the usual care-only group (Table 4 
and Figure 2). Lower TGDS and DASS depression and stress 
scores were maintained up to 6 months after completing the 
BA intervention (T3) (Figure 2A, B, D). However, a signifi-
cant reduction in DASS anxiety score was maintained only 
for 3-month post-intervention (T2), returning to baseline 
levels at 6 months (T3) (Figure 2C). The effect sizes of BA 
intervention on TGDS score, DASS depression, and stress 
scores were medium to large (0.70–1.19), while the effect 

sizes of BA intervention on DASS anxiety score were large at 
3 months (0.80) and then dropped to small (0.48) and trivial 
(0.05) at 6 and 9 months, respectively (Table 4).

Individual-Level Effect of BA on Mental 
Health Outcomes
Concerning the effect of BA intervention on the individual 
participant, the detail of reliable changes in mental health 
outcomes from baseline overtime is shown in Table 5. For 
depression outcome measured by the TGDS, the reliable 
improvement was seen in 6 to 14 out of 41 participants or 
14.63% to 34.15% in the BA+usual care group, exceeding 6 
to 10 out of 41 participants compared to the usual care-only 
group, accounting for 14.63% to 24.39% points. On the 
contrary, reliable deterioration was not found in both groups.

However, the DASS-depression outcomes were less 
obvious, in that the magnitudes of excess reliable improve-
ment were 2.44% to 9.76%, while the magnitudes of excess 
reliable deterioration ranged between −2.44%, 0%, and 
2.44% points compared to the usual care-only group.

Magnitudes of reliable improvement in DASS-stress out-
comes were consistent with those for TGDS depression, with 
the excess reliable improvement of 0% to 9.76% points and 
the reduced reliable deterioration of 0% to 2.44% points in 
the BA+usual care group compared to the usual care-only 
group. Different results emerged for DASS-anxiety, for 
which the magnitudes of excess reliable improvement ranged 
from 0% to 17.7% points, but the magnitudes of reliable 
deterioration were -9.75% to 9.75% points greater at 6- and 
9-month follow-up compared to those in the usual care-only 
group (Table 5).

In terms of the clinically significant change, the data were 
almost consistent with those described above since almost all 
participants with reliable changes in the psychological 

Table 2 Parameters Used to Identify Individual Participants with Reliable Change in Mental Health Outcomes

Parameters Mental Health Outcomes

TGDS DASS: Depression DASS: Anxiety DASS: Stress

M0 17.07 8.44 7.24 9.20

M1 16.54 8.15 7.37 8.95
SD0 2.68 2.20 1.39 2.54

α 0.90 0.84 0.78 0.82

SDdiff 1.20 1.24 0.92 1.52
RCI 2.40 2.49 1.84 3.05

Limiting value of deterioration −2.93 −2.78 −1.71 −3.30

Limiting value of improvement 1.87 2.20 1.97 2.80

Abbreviations: DASS, Depression Anxiety Stress Scales; M0, mean scores at baseline, M1, mean scores at 3-month follow-up; RCI, reliable change index; SD0, standard 
deviation at baseline; SDdiff, standard error of difference, TGDS, Thai Geriatric Depression Scale. α, Cronbach’s alpha.
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outcomes also had clinically significant changes. The excep-
tions emerged only for the DASS-anxiety outcome. 
Specifically, two participants in the BA+usual care group 
and three participants in the usual care-only group showed 
reliable improvement at 9-month follow-up but did not 
achieve clinically significant improvement (detail not is 
shown).

Discussion
Based on the evaluation at both group and individual 
levels, this study demonstrated that BA effectively 

reduced depressive symptoms among Thai older adults 
with subthreshold depression. The group-level analysis 
showed that the magnitude of the treatment effect was 
large and sustained for at least 6 months after completing 
the BA program. The additional individual-level analysis 
revealed that this had resulted from the BA intervention 
improving depression outcomes in certain participants 
while potentially preventing deteriorating outcomes in 
other participants. Despite a significant reduction in 
stress levels over a prolonged period, the anxiety reduc-
tion was less clear.

Table 3 Demographics and Baseline Characteristics of Study Participants (n=82)

Characteristics BA+Usual Care Group (n=41) Usual Care-Only Group (n=41) p

Age, years: mean (SD)a 70.54 (5.39) 69.20 (7.06) 0.336

Gender: n (%)c

Male 8 (19.51) 9 (21.95) 0.785
Female 33 (80.49) 32 (78.05)

Marital status: n (%)d

Single 6 (14.63) 8 (19.51) 0.689

Married 22 (53.66) 23 (56.10)
Widowed/Divorced/Separated 13 (31.71) 10 (24.39)

Education: n (%)d

None 2 (4.88) 12 (29.27) 0.002*

Primary school 38 (92.68) 25 (60.97)

Secondary school and above 1 (2.44) 4 (9.76)

Employment: n (%)d

Unemployed 13 (31.70) 10 (24.39) 0.030*
Agriculture 5 (12.20) 6 (14.63)

Merchant 8 (19.51) 5 (12.20)

Self employed 10 (24.39) 16 (39.02)
Housewife/husband 5 (12.20) 4 (9.76)

Living status: n (%)d

Living alone 5 (12.20) 3 (7.32) 0.503

Live with spouse and children 29 (70.73) 27 (65.85)

Live with relatives 7 (17.07) 11 (26.83)

Income: Median (IQR)b 800 (1300) 700 (2400) 0.651

Personal disease history: n (%)c

No 7 (17.07) 6 (14.63) 0.545

Yes 34 (82.93) 35 (85.37)

MMSE score: mean (SD)a 19.12 (1.72) 18.95 (2.37) 0.710

TGDS: mean (SD)a 16.49 (2.73) 17.07 (2.68) 0.330

DASS: mean (SD)a

Depression 8.20 (2.28) 8.44 (2.20) 0.623
Anxiety 7.19 (1.55) 7.24 (1.39) 0.881

Stress 8.98 (2.16) 9.20 (2.54) 0.675

Notes: *p<0.05; aIndependent t-test; bMann–Whitney Test; cChi-Square test; dFisher Exact Test. 
Abbreviations: DASS, Depression Anxiety Stress Scales; MMSE, mini-mental state examination; SD, standard deviation; TGDS, Thai Geriatric Depression Scale.
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Our present findings support past observations (mostly 
from the US) that BA can significantly reduce depressive 
symptoms in older adults in the community.15 Similarly, our 
results are consistent with Xie et al’s work in a primary care 
setting, showing that modified BA therapy could signifi-
cantly improve depressive symptoms among rural left- 
behind Chinese elderly with mild to moderate depression.16 

Therefore, our findings add further support to the limited 
available evidence supporting the effectiveness of the BA 
treatment in patient sub-groups residing outside of the US. In 
agreement with Xie et al’s work, we found that the BA 
treatment significantly affected our outcome measures 
(Table 4). However, this contrasts with Ortega et al’s study 
that reported small to moderate effect sizes. The difference in 
effect sizes is consistent with a previous systematic review by 
Cuijpers et al, which showed that effect sizes tended to be 
larger in non-Western studies.14 In our study, larger effect 
sizes may reflect true differences, indicating that the therapy 

was indeed more effective. Alternatively, it may indicate that 
no care was provided in the care as usual control condition or 
show the relative difference in the trials’ quality.30 

Nevertheless, our data suggest that although BA was devel-
oped in the US, it may also be used in the Thai context. Since 
effective BA treatment can be delivered by a non-specialist 
mental health worker with minimal previous work 
experience,31 this has beneficial public health implications 
for less developed countries where depression is prevalent, 
but healthcare resources are limited.

Based on behavioral theory, the cycle of depression can 
be reversed through increased activation via increasing 
participation in behavior that promotes a favorable envir-
onment, which is characterized by various potential 
sources of positive reinforcement and decreased avoidance 
that inhibits activation. BA participants are asked to act 
from the “outside-in” rather than from the “inside-out,” 
according to a defined schedule independent of their 

Table 4 Comparison of Adjusted Mean Differences Between BA+Usual Care and Usual Care-Only Participants and the 
Corresponding Cohen’s d Effect Sizes

Outcomes Mean (SD) Mean Difference (95% CI) Cohen’s d Effect 
Size  
(95% CI)b

BA+Usual Care 
Group

Usual Care-Only 
Group

Unadjusted Adjusteda

TGDS

Baseline 16.49 (2.73) 17.07 (2.68) −0.69 (−2.06, 0.68) −0.64 (−2.06, 0.78)

3 months 12.90 (3.30) 16.54 (3.16) −3.89 (−5.28, −2.51) ** −3.69 (−5.11, −2.27) ** 1.12 (0.65, 1.59)

6 months 13.37 (3.77) 16.63 (2.64) −3.52 (−4.91, −2.13) ** −3.32 (−4.70, −1.90) ** 1.00 (0.54, 1.46)

9 months 13.66 (3.71) 16.02 (2.62) −2.67 (−4.07, −1.27) * −2.42 (−3.84, −1.00) * 0.74 (0.29, 1.18)

DASS; Depression

Baseline 8.20 (2.28) 8.44 (2.20) −0.32 (−1.28, 0.64) −0.30 (−1.26, 0.67)

3 months 6.10 (1.43) 8.15 (1.97) −2.15 (−3.12, −1.18) ** −2.10 (−3.07, −1.14) ** 1.19 (0.72, 1.66)

6 months 6.22 (2.22) 7.98 (2.51) −1.86 (−2.84, −0.89) ** −1.81 (−2.78, −0.84) ** 0.74 (0.29, 1.19)

9 months 6.83 (2.16) 8.24 (1.92) −1.57 (−2.55, −0.58) * −1.47 (−2.43, −0.50) * 0.69 (0.24, 1.14)

DASS; Anxiety

Baseline 7.19 (1.55) 7.24 (1.39) −0.17 (−0.81, 0.46) −0.17 (−0.81, 0.48)

3 months 6.27 (1.48) 7.37 (1.26) −1.35 (−1.99, −0.71) ** −1.21 (−1.86, −0.57) ** 0.80 (0.34, 1.25)

6 months 6.39 (1.72) 7.15 (1.48) −1.03 (−1.67, −0.39) * −0.87 (−1.52, −0.23) * 0.48 (0.03, 0.91)

9 months 6.93 (1.59) 7.00 (1.05) −0.36 (−1.01, 0.29) −0.19 (−0.84, 0.46) 0.05 (−0.38, 0.49)

DASS; Stress

Baseline 8.98 (2.16) 9.20 (2.54) −0.24 (−1.26, 0.79) −0.18 (−1.26, 0.89)

3 months 6.68 (2.46) 8.95 (2.30) −2.23 (−3.38, −1.30) ** −2.23 (−3.30, −1.16) ** 0.95 (0.49, 1.41)

6 months 7.10 (2.69) 8.98 (2.70) −1.92 (−2.95, −0.88) ** −1.84 (−2.91, −0.77) * 0.70 (0.25, 1.14)

9 months 7.24 (2.02) 9.14 (2.21) −1.95 (−3.00, −0.90) ** −1.87 (−2.94, −0.79) * 0.90 (0.44, 1.35)

Notes: *p < 0.05; **p < 0.001; aGEE was used to analyze the mean difference adjusted for education and employment of each outcome; bCohen’s d effect size at 3, 6, and 9 
months compared to baseline and interpreted as follows: trivial (<.2), small (>.2), medium (>.5), large (>.8), and very large (> 1.3). 
Abbreviations: BA, behavioral activation; DASS, Depression Anxiety Stress Scales; SD, standard deviation; TGDS, Thai Geriatric Depression Scale; 95% CI, 95% confidence 
interval.
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mood.6 In addition, previous studies have shown a rela-
tionship between homework completion and the change in 
depressive symptomatology.31 A previous report of 32 
studies suggested that completing general psychotherapy 
homework has positive results.32 In line with our findings, 
it has also been shown previously that BA treatment 
delivered by non-specialist mental health workers with 
minimal previous working33 experience results in positive 
outcomes.

In terms of biological mechanisms, a change in depres-
sion is caused by the emotional role of the monoaminergic- 
neurotransmitters that include serotonin, norepinephrine, 
and dopamine, which are associated with depression and 
anxiety disorder.34 It has been shown that the dopaminergic 
neurotransmitter in the hypothalamus and pituitary, an 
important biological precursor for rewarding, concentra-
tion, motivation, psychological response, and experience 
satisfaction may play a role in mood regulation.35 Indeed, 

neurotransmitters, such as dopamine and serotonin, are 
produced during psychotherapy sessions. For example, the 
therapist’s sudden silence encourages the patient’s curiosity 
and immediately stimulates the secretion of dopamine, the 
neurotransmitter associated with alertness and awareness.36 

The first neurobehavioral evidence of BA’s effect on sub-
threshold depression showed increased activation in the 
dorsal medial prefrontal cortex (dmPFC), leading to 
improved depression symptoms.37 This provides strong 
evidence linking BA with award behavior, activation, plea-
sure, and behavioral motivation to reduce depression.

In our study, depressive symptoms, anxiety, and stress 
measured by the DASS were significantly reduced. 
Therefore, due to the high comorbidity between depression 
and anxiety, this observation has clinical significance.38 Our 
findings are consistent with preliminary studies, which have 
suggested that increased activation in functionally positive 
areas is associated with decreased anxiety. These studies 

Figure 2 Mean and Standard Deviation Line Charts depicting TGDS and DASS scores at each time point. (A) Mean and standard deviation line chart of TGDS scores. (B) Mean 
and standard deviation line chart of DASS depression scores. (C) Mean and standard deviation line chart of DASS anxiety scores. (D) Mean and standard deviation line chart of 
DASS stress scores; #, significant difference at p < 0.05 for between-group comparison; a, significant difference between T1 to T3 and T0 for within-group comparison.  
Abbreviations: BA, behavioral activation; DASS, Depression Anxiety Stress Scales; TGDS, Thai Geriatric Depression Scale; T0, 0 months; T1, 3 months; T2, 6 months; T3, 
9 months.
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have demonstrated that participating in 12 weekly 60-minute 
BA sessions is potentially effective as a stand-alone treat-
ment for older adults’ anxiety.39,40 Similar results have been 
shown in adult women after participating in a nine-week BA 
intervention.38 It is known that stress induces anxiety-like 
behavior in both humans and animals.41 Ern et al showed that 
positive reinforcement could reduce stress and anxiety, 
increase confidence, and significantly improve mood.42

The overlap between depression and anxiety symptoms43 

or the fact that anxiety symptoms are secondary to 
depression44 may explain BA’s effect on anxiety. These two 
conditions have multiple symptoms. Some are common for 
both depression and anxiety, while others are specific to each 
condition. This suggests that BA may be an appropriate 
treatment when anxiety symptoms are secondary to depres-
sion, as it relieves anxiety symptoms, albeit not to a large 
degree. The observation of a more rapid decline in anxiety 
compared with other outcome measures after BA treatment 
implies that an auxiliary measure, which specifically targets 
anxiety, is still needed.38

Previous meta-analyses have reported that psy-
chotherapies, including BA, are effective and applicable 
for treating adult depression in various populations and 
settings, although they may be more or less effective in 
certain population sub-group(s).13–15 Our individual-level 
analysis revealed that the effectiveness of BA might be 
selective rather than universal. Focusing on the depres-
sion outcome assessed by TGDS and inferring from our 
calculated excess reliable change shown in Table 5, the 
BA intervention had a significant positive direct effect on 
depressive outcomes in 14% to 24% of the participants, 
while the remaining majority of participants did not ben-
efit materially from the intervention. However, limited 
numbers of individuals with reliable and clinically sig-
nificant change prevented us from identifying any demo-
graphic, clinical, and behavioral factors that may 
influence the effects of the BA intervention. Further 
individual-level evaluation studies with larger sample 
sizes are therefore needed to address this clinically 
important issue.

Table 5 Change from Baseline to 3, 6, and 9 Months with Proportions of Cases That Improved and Deteriorated Using the RCI 
Method

Outcomes Reliable Changea Excess Changeb

BA+Usual Care Group (n=41) Usual Care-Only Group (n=41)

Improve Deteriorate Improve Deteriorate Improve Deteriorate

n (%) n (%) n (%) n (%) n (%) n (%)

TGDS
3 months 9 (21.95) 0 (0) 2 (4.88) 0 (0) 7 (17.07) 0 (0)

6 months 6 (14.63) 0 (0) 0 (0) 0 (0) 6 (14.63) 0 (0)

9 months 14 (34.15) 0 (0) 4 (9.76) 0 (0) 10 (24.39) 0 (0)

DASS; Depression
3 months 3 (7.32) 0 (0) 0 (0) 0 (0) 3 (7.32) 0 (0)

6 months 5 (12.2) 0 (0) 1 (2.44) 1 (2.44) 4 (9.76) −1 (−2.44)

9 months 1 (2.44) 1 (2.44) 0 (0) 0 (0) 1 (2.44) 1 (2.44)

DASS; Anxiety

3 months 10 (24.39) 2 (4.88) 3 (7.32) 6 (14.63) 7 (17.07) −4 (−9.75)
6 months 10 (24.39) 7 (17.07) 6 (14.63) 3 (7.32) 4 (9.76) 4 (9.75)

9 months 3 (7.32) 4 (9.76) 3 (7.32) 2 (4.88) 0 (0) 2 (4.88)

DASS; Stress

3 months 1 (2.44) 0 (0) 0 (0) 0 (0) 1 (2.44) 0 (0)

6 months 5 (12.20) 1 (2.44) 1 (2.44) 0 (0) 4 (9.76) 1 (2.44)
9 months 0 (0) 0 (0) 0 (0) 0 (0) 0 (0) 0 (0)

Notes: aDefined by comparing the reliable change index (RCI) of individual participants with the limiting values of deterioration or improvement; bNumber (percent) of 
participants with reliable improvement (or deterioration) in the BA+usual care group - Number (percent) of participants with reliable improvement (or deterioration) in the 
usual care-only group. 
Abbreviations: BA, behavioral activation; DASS, Depression Anxiety Stress Scales; RCI, reliable change index; SD, standard deviation; TGDS, Thai Geriatric Depression 
Scale.
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Study Strengths and Limitations
This study’s strengths included its utilization of both the 
group- and individual-level analytical approaches to evaluat-
ing the BA intervention, thus providing additional details on 
the nature of the intervention effectiveness. It had a high 
retention rate (92.7%), resulting in an adequate statistical 
power to serve the study objectives. Furthermore, the BA 
treatment was delivered by a non-specialist (not a mental 
health professional), ensuring the potential for wider public 
health applications alongside limited resources. However, the 
study had several limitations. First, since there was more 
frequent social contact in the intervention group compared to 
the control, bias related to the Hawthorne effect cannot be 
excluded. Second, participant recruitment was confined to a 
limited area; therefore, future studies may select a more 
diverse study population to increase the findings’ generaliz-
ability. Finally, as the study period was only 9 months, whether 
the BA effect is maintained over the long-term remains to be 
determined.

Conclusion
The present study, conducted in a Thai community setting, 
provides evidence that BA effectively reduces depressive 
symptoms, stress, and anxiety among older adults with 
subthreshold depression. Since many clients with subthres-
hold depression progress to a more severe stage, our find-
ings demonstrate the potential of BA to prevent or reduce 
the incidence of this major depressive disorder. However, 
the BA intervention is likely to have individual rather than 
universal effects. Further studies should be conducted with 
larger sample sizes to identify factors that explain who is 
more or less likely to benefit from the BA intervention.

Clinical Implications
The evaluation at both group and individual levels 
revealed that BA is effective in preventing depression 
among high-risk older adults in non-Western countries.

As BA can be implemented by non-specialized personnel 
with limited training and prior experience, it is, therefore, a 
cost-effective measure that has potential for wide application 
in the primary care and community settings, among others, 
with limited resource and specialized personnel.

Some adaptation is however required, including the 
simplification of forms used in the BA implementation to 
accommodate older adults with limited literacy in devel-
oping countries.

Further studies should explore individual-level analysis 
to subtly identify population subgroup(s) that may or may 
not benefit from the BA intervention.
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