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Highlights 

 What is the primary question addressed by this study? We investigated whether memory training 

combined with group counseling would induce greater memory gains than memory training or group 

counseling alone in older adults with subjective memory complaints. 

 What is the main finding of this study? Group counseling decreased symptoms of anxiety, memory 
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training increased associative learning, and the combination of two intervention induced larger memory 

gain than memory training alone.  

 What is the meaning of the finding? The results suggest that it may need to include treatment for anxiety 

in memory intervention for older adults with subjective memory complaints. 

 

Abstract 

Objective: Older adults with subjective memory complaints (SMC) have a higher risk of 

dementia and commonly demonstrate symptoms of depression and anxiety. The study 

aimed to examine the effect of a memory training program for individuals with SMC, and 

whether additional group counseling aimed at alleviating depression and anxiety would 

boost memory training gains.  

Design: A three-armed, double-blind, randomized controlled trial.  

Setting and Participants: Community-dwelling older adults with SMC, age ≥ 60.  

Methods: Participants (n = 124) were randomly assigned to memory training (MT), group 

counseling (GC), or GC+MT intervention. The GT+MT group received 3 sessions of group 

counseling followed by a 4-week memory training, while the MT group attended reading 

and memory training, and the GC group received group counseling and health lectures. 

Cognitive function and symptoms of depression and anxiety were assessed at baseline, 

mid-, and post-intervention.  

Results: After group counseling, the GC+MT and GC groups showed reduced symptoms of 

anxiety compared to the MT group. Memory training enhanced associative learning in both 
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MT and GC+MT groups compare with the GC group, but the GC+MT group demonstrated 

a larger memory improvement (Cohen’s d = 0.57) than the MT group (Cohen’s d = 0.44).  

Conclusion and Implications: Group counseling decreased symptoms of anxiety, memory 

training increased associative learning, and the combination of two intervention induced 

larger memory gain than memory training alone. The results suggest that it may need to 

integrate treatment for anxiety into memory training for older adults with SMC to achieve 

better intervention effect.  

Trial Registration: ChiCTR-IOR-15006165 in the Chinese Clinical Trial Registry.  

Key words 

subjective memory complaints, memory training, group counseling, anxiety, depression  

INTRODUCTION  

Individuals with subjective memory complaints (SMC) report declining memory 

without measurable cognitive deficits. SMC crosses the boundary between normal aging 

and mild cognitive impairment 
1
, and is associated with higher risks of subsequent 

cognitive decline and dementia 
2
, as well as poor quality of life 

3
. Cross-sectional and 

longitudinal evidence shows older adults with SMC have increased likelihood to manifest 

Alzheimer’s Disease biomarkers such as brain amyloid deposition 
4
, glucose 

hypometabolism 
4
, and hippocampal volume loss 

5
. SMC is considered as a “promising” 

stage for non-pharmacologic interventions aimed at delaying cognitive decline and 

preventing cognitive impairment 
6
.  

Cognitive training is one of the most used non-pharmacologic interventions. Some 

studies have shown older adults with SMC benefit from cognitive training 
7,8

, while others 
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fail to find significant cognitive improvement training 
9,10

. A meta-analytic study 
11

 

revealed that cognitive training could improve cognitive function in older adults with SMC, 

resulting in a small to moderate effect size (Hedge’s g = 0.38). Memory strategy training 

can benefit older adults in both objective memory performance and subjective memory 

measures including memory efficacy and memory beliefs
12,13

. A common criticism of 

cognitive training is that the training-related improvements are typically observed in 

domain-specific activities with little evidence of generalization to other domains or 

situations
14

. In contrast, multimodal intervention embedded in real-world situation may 

produce large transfer. For instance, the Experience Corps Program showed that a year of 

volunteering induce broad improvements in memory, executive function, brain functioning 

and physical health
15,16

.  

Another limitation of cognitive training is that cognitive training is usually 

implemented in homogenized participants, rarely targeting older adults with symptoms of 

depression and anxiety. Symptoms of anxiety and depression are widespread in aging 

population. The prevalence of anxiety symptoms ranges from 15% to 52% in community 

samples
17

. The prevalence of clinically relevant depressive symptoms varies between 7% 

and 49% in old age 
18

. Depression and anxiety can lead to greater cognitive decline 
19

, and 

an increased risk of progression to dementia 
20

. Individuals with SMC commonly 

demonstrate symptoms of depression and anxiety 
21

. Depression and anxiety are found 

detrimental to memory performance 
22

, Animal studies demonstrate that exposure to 

psychological distress may harm older adults’ memory by causing neurological 

deterioration to the limbic system including hippocampus 
23

. As the close relationship 
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between depression/anxiety and memory functioning, alleviating depressive and anxious 

symptoms may need to be incorporated into memory training program to optimize the 

training efficacy 
24

. There may be greater memory improvement if intervention for 

depression and anxiety is added to memory training in older adults with memory 

complaints.  

To our knowledge, no experimental study has directly examined whether memory 

training combined with psychological interventions for depression and anxiety would 

outperform traditional memory training. A few training studies 
25,26

 integrated stress 

management techniques into memory training in healthy older adults and found these 

comprehensive memory training programs reduced symptoms of anxiety and improved 

cognitive performance compared to placebo or waitlist groups. However, comparison with 

passive control groups cannot isolate the effect of stress management from pure memory 

training.  

The aim of this study was to determine whether interventions for depression and 

anxiety would facilitate training gains on memory performance in older adults with SMC. 

We have developed a comprehensive memory training program by combining 

psychological interventions with memory training. We evaluated the efficacy of combined 

interventions by comparing it with memory training and psychological intervention alone. 

Participants in the combined group and psychological intervention group were expected to 

have better scores on psychological measures as compared with the memory training group. 

Participants randomized to the combined group and memory training group were expected 

to show greater improvement in memory ability compared with the psychological 
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intervention group. Moreover, we hypothesized that improved mood would boost memory 

training gains, that is, the memory improvements would be greater in the combined 

intervention group as compared with the memory training group.  

METHODS  

Research Design  

This study was an active controlled, randomized trial conducted between June 2013 and 

July 2014. It was retrospectively registered in the Chinese Clinical Trial Registry 

(www.chictr.org.cn, identifier ChiCTR-IOR-15006165). The protocol was approved by the 

Ethics Committee of the Institute of Psychology, Chinese Academy of Sciences (CAS). All 

participants provided written informed consent according to institutional guidelines. The 

study was reported according to the Consolidated Standards of Reporting Trials 
27

 

(CONSORT) and the extension for social and psychological interventions 
28

 

(CONSORT-SPI; see Supplementary Materials for the CONSORT-SPI 2018 checklist).  

Participants  

Community-dwelling older adults were recruited from neighborhoods near the 

Institute of Psychology, CAS through advertisements and flyers posted in the community 

service stations. The inclusion criteria were: (1) age≥ 60; (2) level of education ≥ 6 years; 

(3) a score >21 on the Montreal Cognitive Assessment - Beijing Version 
29

 (MoCA-BJ); (4) 

with SMC; (5) right-handed; (6) free of neurological deficits or traumatic brain injury; (7) a 

score ≤ 15 on the Activities of Daily Living scale
30

; (8) no severe visual or auditory 

impairment which would hinder intervention. The cut-off score of MoCA-BJ was 
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recommended from our previous study 
29

.  

The following criteria were used for screening SMC: (1) Subjectively reported a 

decline in memory, rather than other domains of cognitive function; (2) Onset of SMC 

within the last 5 years; (3) Worries associated with memory decline; (4) Feeling of worse 

memory performance than others of the same age group; (5) Performance on the objective 

memory scale was within the normal range or within 1 standard deviation below the normal 

value.  

Power analysis was calculated using G*Power 3.1 
31

 based on the efficacy of memory 

training on associative learning. A minimum sample size of n=93 is necessary to detect a 

small to moderate effect of the within-between interaction using the repeated measures 

two-way analyses of variance (ANOVA) (alpha=0.05, power=0.80, f=0.15, number of 

groups=3). Two hundred and nineteen participants were contacted and assessed for 

eligibility. One hundred and twenty-four eligible participants consented to participate in the 

intervention. After baseline evaluation, they were randomly allocated to three groups: 

memory training (MT) group (n = 38), group counseling (GC) group (n = 44), and GC+MT 

group (n = 42). A researcher who did not involve in study design, participant enrollment, 

intervention implementation, and assessment used SPSS 21.0 (IBM Corporation, Somers, 

NY) to generate the random allocation sequence and assigned participants to three groups.  

Intervention  

Three groups of participants attended seven weeks of intervention, respectively. 

During the first three weeks, the GC and GC+MT groups attended weekly group 

counseling while participants in the MT group completed reading assignments at home as 
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control activities. From Week 4 to Week 7, the MT and GC+MT groups received memory 

training, and the GC group attended lectures as control activities. Group counseling, 

memory training and lectures were group-based, delivered at the Institute of Psychology 

CAS. Table 1 demonstrated details of the intervention program. Intervention and control 

activities were matched in frequency, duration, and format for group counseling and 

memory training. Participants had a break of about four weeks for Chinese New Year 

vacation between Week 3 and Week 4. Assessments on cognitive function, emotional 

indicators, and memory complaints were administrated at three time points: baseline, mid- 

(before Week 4), and post-intervention. The GC+MT group and GC groups had 

resting-state fMRI scanning at mid- and post-intervention. Results of fMRI data were not 

presented here. Participants were blind to study design and hypotheses. Counseling 

psychologists and training instructors were blind to study design and hypotheses, and all 

assessors were blind to group allocation and study design. Participants who completed 

intervention received a cash incentive of 300 RMB after post-intervention assessment, and 

those who attended fMRI scanning received extra 200 RMB.  

Outcome Measures  

The primary outcome was episodic memory assessed by the Associative Learning Test 

32
 (ALT) and Auditory Verbal Learning Test (AVLT) WHO/UCLA version 

33
. In the ALT, A 

list of 12 pairs of nouns was presented aurally to participants. Half of the word pairs were 

semantically associated (e.g., sun-moon in ALT-easy condition), and the other six were 

unrelated pairs (e.g., teacher-railway in ALT-difficult condition). Immediately After 

listening to the list, the first noun in each word pair was given as a cue, and participants 
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were asked to recall the second noun. Participants scored 0.5 points for each correct answer 

in the easy condition (ALT-easy) and 1 point for each correct answer in the difficult 

condition (ALT-diff). A composite ALT score that ranged from 0 to 27 was calculated. For 

the AVLT, the scores of immediate recall and 30-minute delayed recall were respectively 

calculated (range 0-15).  

The secondary outcomes included global cognition, working memory, emotional 

indicators, and subjective memory complaints. The MoCA-BJ was used to measure global 

cognition. The Digit Span Forward (DSF) and Digit Span Backward (DSB) tasks 
34

 were 

used to assess working memory. The emotional indicators included the state of anxiety 

measured by the Self-rating Anxiety Scale 
35

 (SAS), depressive symptoms measured by the 

Center of Epidemiological Survey-Depression 
36

 (CESD) scale, subjective well-being 

measured by the Satisfaction with Life Scale 
37

 (SWLS), and attitudes towards aging (ATA) 

assessed by the Attitude Toward Own Aging Sub-Scale from the Philadelphia Geriatric 

Center Morale Scale 
38

. Subjective memory complaints were assessed by the Memory 

Inventory for the Chinese 
39

.  

Statistical Analysis  

All statistical analyses were conducted using SPSS 21.0. Missing values ranged from 

0 to 4.0% at baseline, 10.5% to 12.1% at mid-test, and 13.7% to 15.3% at post-intervention. 

The Little’s MCAR test showed that the missing values were completely missing at random. 

Expectation-Maximization (EM) method was used to impute the missing values.  

Statistical analyses were performed in two steps. The primary analyses were intention 

to treat (ITT) for all participants (n=124), and the secondary analyses were conducted for 
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completers (n=97). As results were similar, detailed results of the completer analyses were 

presented in the supplementary materials.  

Baseline characteristics of the three groups (MT vs. GC+MT vs. GC) were analyzed 

using the chi-squared test, one-way ANOVA, or Mann-Whitney U (nonparametric) test. To 

examine intervention effects on emotional indicators and cognitive function, repeated 

measures two-way ANOVA were conducted with Group (MT vs. GC+MT vs. GC) as the 

between-subject factor and Time (baseline vs. mid- vs. post-intervention) as the 

within-subject factor. As multiple comparisons were conducted for both emotional 

indicators and cognitive function, we used the Bonferroni method to control for the 

familywise error rate. Thus, the alpha level was set at 0.05/n (n equals to the number of 

tests). Thus, for emotional indicators (SAS, CESD, SWLS, and ATA), the alpha level was 

set at 0.05/4=0.0125. For cognitive function (AVLT immediate, AVLT delayed, ALT, 

MoCA, DSF, and DSB), the alpha level was set at 0.05/6=0.0083. In addition, to describe 

memory improvements in the MT and GC+MT groups, intervention effect on cognitive 

measures were calculated by the standardized mean difference (Cohen’s d) of changes from 

baseline to post-intervention between the intervention group and controls (the GC group). 

To explore whether emotional changes will predict memory improvements, linear 

regression analyses were performed with age, gender, and education years included as 

covariates.  

RESULTS  

Figure 1 summarizes the flow of participants from screening to post-intervention. Out 

of 124 participants randomized, 97 participants completed intervention. At 
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post-intervention, the attrition rates were 23.68%, 21.43%, and 20.45% in the MT, GC+MT, 

and GC groups, respectively. During intervention, no adverse event was reported by 

participants.  

Table 2 presents the demographics and neuropsychological characteristics of three 

groups at baseline. Three groups did not differ significantly in gender, age, years of 

education, cognitive function, or emotional indicators.  

Intervention effects  

Emotional indicators. As shown in Table 2, the ANOVA revealed a significant Group 

× Time interaction in anxiety (F(3.76, 227.66)=3.53, p=0.009, ηp
2
=0.055). Follow-up 

comparisons suggested that both GC+MT and GC groups showed decreases in anxiety 

from baseline to post-intervention, whereas no significant difference was found in the MT 

group (Figure 2). No significant interaction was observed in depression, subjective 

well-being, or ATA.  

Cognitive function and memory complaints. As shown in Table 2 and Figure 2, a 

significant Group × Time interaction was observed in ALT (F(4, 242)=3.53, p=0.003, 

ηp
2
=0.063), but not in AVLT delayed recall (F(3.41, 206.32)=0.48, p=0.722, ηp

2
=0.008). Post 

hoc comparisons revealed that ALT scores improved from baseline to post-intervention in 

all three groups. No significant difference was observed across three groups at baseline and 

mid-intervention, while at post-intervention the GC+MT and MT groups performed better 

than the GC group on ALT. Further analysis of two conditions of ALT revealed that 

participants improved their performance in the difficult condition (F(4, 242)=6.80, p<0.001, 

ηp
2
=1.101) but not the easy condition (F(3.73, 225.55)=0.15, p=0.957, ηp

2
=0.002). No 
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significant interaction was observed for other cognitive outcomes or subjective memory 

complaints. Effect size analyses suggested that the GC+MT group demonstrated a larger 

effect size in ALT (Cohen’s d = 0.57, GC+MT group vs. GC group) compared with the MT 

group (Cohen’s d = 0.44, MT group vs. GC group). Linear regressions were further 

performed to explore the relationship between changes in anxiety and improvement. 

Regression analyses showed no correlation between change in anxiety and memory 

improvement in the whole ITT sample (β=0.011, p=0.845) or in each group (the MT group, 

β=0.036, p=0.744; the GC+MT group, β=-0.004, p=0.976; the GC group, β=0.013, 

p=0.864).  

DISCUSSION  

This study examined whether memory training combined with group counseling aimed 

at alleviating depression and anxiety would produce greater training gains in older adults 

with memory complaints. The three-armed randomized trial compared the combined 

intervention (GC+MT) group with memory training and group counseling groups. Results 

suggest that 3 sessions of group counseling alleviated status of anxiety and 4 weeks of 

memory training significantly improved associative learning performance. Moreover, the 

combination of group counseling and memory training demonstrated a larger improvement 

in associative learning than memory training.  

Both GC+MT and GC groups showed a decreased anxiety compared with the MT 

group, consistent with previous studies reporting memory training containing stress 

management techniques could reduce symptoms of anxiety 
25,26

. Group counseling induced 

no significant alleviation in depressive symptoms. One possible explanation may be the 

                  



13 

low level of depressive symptoms at baseline.  

The GC+MT and MT groups significantly increased performance in associative 

learning compared with the GC group. Specifically, memory training improved 

performance in the difficult condition of ALT, suggesting that participants had adopted 

mnemonics learned from memory training to memorize semantically unrelated word pairs. 

This is consistent with previous studies which found memory strategy training enhance 

objective memory ability 
12,40,41

. However, the beneficial effect of memory training was 

found only in ALT but not AVLT, showing no transfer to other cognitive domains. Memory 

training regimen in the current study primarily targeted on the utilization of various 

memory strategies. Although we included 30-minute executive function games in each 

session of memory training, the total training time of process-based training might be 

substantially insufficient to induce improvements in cognitive domains beyond episodic 

memory compared with typical computer-based cognitive training 
42

. Neither GC+MT nor 

MT group showed decreased memory complaints, suggesting that learned strategies might 

not be transferred to everyday situations. It is difficult for older adults to generalize learned 

strategies to untrained situations 
43

. Previous studies suggest that the “learner-oriented 

approach” and to practice strategy use in everyday life are effective ways to induce 

meaningful transfer to daily life 
12,44

.  

More importantly, the GC+MT group demonstrated a larger improvement in memory 

(Cohen’s d = 0.57) than memory training group (Cohen’s d = 0.44), suggesting alleviated 

status of anxiety may boost the effect of memory training. The present study expands 

previous multicomponent memory interventions by providing direct evidence supporting 
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the synergistic effects of psychological intervention and memory training on objective 

measure of memory. The synergistic effect may involve two pathways. First, treatment of 

anxiety symptoms may produce an improvement in memory. A study showed that 

pharmacological treatment for anxiety resulted in enhanced episodic memory and executive 

function in a sample of older adults with Generalized Anxiety Disorder 
45

. In the present 

study, a significant improvement in ALT was observed in the GC group from baseline to 

post-intervention. The improvement within the GC group may suggest cognitive benefit 

from group counseling, but alternatively it could be explained as a result of repeated testing. 

Second, older adults typically demonstrate mnemonic utilization deficit because of 

age-related executive function decline 
46

, and executive function are inversely correlated 

with anxiety symptoms in older adults 
47,48

. Thus, decreased anxiety may lead to better 

executive functioning that facilitates mnemonic application.  

The lack of association between the change in anxiety and memory improvement 

seems contrast to the hypothesis that improved mood may boost memory training gains. 

One possible explanation was the measure of anxiety. Symptoms of anxiety could be 

categorized into somatic, affective, and cognitive symptoms. A study showed that memory 

performance was correlated with affective symptoms of anxiety but not somatic or 

cognitive symptoms 
48

. Memory improvement may be related to the change in affective 

symptoms of anxiety, but SAS used in this study could not distinguish different 

components of anxiety.  

There are several strengths in the present study. First, by combining psychological 

intervention with cognitive training, we made the pilot experimental work which found 
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decreased state of anxiety would amplify efficacy of memory training, which helps to have 

a better understanding of the relationship between memory and anxiety in individuals with 

SMC. Second, we used an active-controlled design, the intervention and control activities 

were matched in frequency, duration and format for both group counseling and memory 

training. It enabled us to control several potential confounding factors such as expectation 

effect, social interaction during group training and general cognitive stimulation of using 

tablets. Our finding highlights the importance of treatment for symptoms of anxiety 

correlated with subjective memory decline. Integrating psychological intervention into 

traditional memory training may be promising to augment effectiveness on cognitive 

performance for older adults with SMC.  

Some limitations also should be mentioned in the present study. First, the duration of 

group counseling and memory training was relatively short, so it might limit emotional and 

cognitive benefits derived from the intervention. Also, there was a 4-week gap between the 

end of group counseling and the start of memory training because of Chinese New Year 

vacation. The long break possibly diminished the intervention effects of both group 

counseling and memory training. It would be better to avoid long break during the 

intervention. Second, the control activity for group counseling was reading at home. 

Although reading materials shared same topics with activities and discussion in group 

counseling, and estimated time to complete reading was approximate to the duration of 

group counseling, social contacts in reading activity were not comparable to those in group 

counseling. Third, it would be optimal to use a four-group design (GC + MT, GC control + 

MT, GC + MT control, and GC control + MT control) which could isolate the effects of 
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group counseling, memory training, and the combination of two intervention. Fourth, no 

follow-up data was collected so we cannot evaluate whether the superior intervention effect 

in the combined group would be maintained.  

Conclusions and Implications  

In conclusion, the present study show that group counseling decreased symptoms of anxiety, 

memory training increased associative learning, and the combination of two intervention 

can induce larger memory gain than memory training alone in older adults with SMC. It 

may be important to integrate treatment for anxiety into memory training for older adults 

with memory complaints to achieve better intervention effect.  
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Table 1 Intervention details for each group  

Intervention 
Frequency and 

Duration 
Description 

Week 1-3     

Group 

Counseling 

About 6 hours for 

group activities 

and homework. 

Group activities: 3 

weekly sessions, 

90 minutes/session 

The GC and GC+MT groups attended group counseling. Group 

counseling was led by two licensed counseling psychologist and 

administrated in small groups (6-10 people). Activities were 

designed to provide information on aging process and cognitive 

aging, strategies of coping with stress and depression in late life, 

knowledge on lifestyle and brain health. Participants were 

encouraged to share personal experiences and make interpersonal 

communications. Homework was assigned after each session.  
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Reading 

(Control 

Activity) 

Estimated 6 hours. The MT group received reading assignments. Participants were 

instructed to complete reading independently at home and to 

record their reading progress on a log sheet. The reading materials 

were articles on healthy/positive aging, and strategies for coping 

with late-life stress and depression.  

Week 4-7     

Memory 

Training 

Group-based, 12 

sessions in total; 3 

sessions/week, 90 

minutes/session 

The MT and GC+MT groups attended memory training. Each 

session included 60-minute mnemonic training and 30-minute 

brain game playing. Mnemonic training was designed to promote 

elaborate encoding and retrieval in older adults by teaching them a 

series of mnemonics, including generation of mental images, item 

association (interactive imagery and sentence generation), and the 

method of loci. Participants were assigned homework to continue 

practicing mnemonics at home. Brain games were designed to 

train three components of executive function (inhibition, 

switching, and updating) through three tablet video games (Li et 

al., 2014). Training was guided by trained instructors according to 

a detailed manual.  

Lectures 

(Control 

Activity) 

Group-based, 12 

sessions in total; 3 

sessions/week, 90 

minutes/session 

Each session included 60-minute lecture and 30-minute casual 

video game playing. Lectures were about health knowledge for 

older adults, given by trained instructors according to a syllabus. 

Casual video games were commercial tile-matching games on 

tablets. Lectures was given by trained instructors according to a 

detailed manual.  

Notes: GC, group counseling; MT, memory training. 

Table 2 Demographics and neuropsychological characteristics of the participants at baseline  

Characteristics  
MT 

(n=38) 

GC+MT 

(n=42) 

GC 

(n=44) 
F(df)/X

2
(df) 

p 

value 

Age, years  71.34±6.63 72.90±5.29 71.93±6.46 F(2,121)=0.67 0.516 

Female/Male  26/12 25/17 26/18 X
2
(2)=0.93 0.627 

Education, years  13.89±3.20 15.00±2.71 14.16±2.69 F(2,121)=1.66 0.195 

Emotional indicators Anxiety 30.05±5.61 28.57±5.31 29.77±7.78 F(2,121)=0.62 0.539 

Depression 6.17±5.20 5.36±5.18 6.65±6.49 F(2,121)=0.56 0.570 

Subjective well-being 25.94±4.78 26.38±4.71 26.49±5.63 F(2,121)=0.13 0.875 

ATA 17.07±3.43 17.33±3.68 16.68±4.07 F(2,121)=0.33 0.722 

Cognitive function MoCA 25.97±2.14 26.19±1.95 26.14±1.88 F(2,121)=0.13 0.880 

Digit span forward 7.32±1.04 7.36±1.45 7.34±1.27 F(2,121)=0.01 0.990 

Digit span backward 4.84±1.39 4.62±1.17 4.80±1.42 F(2,121)=0.33 0.723 

AVLT immediate recall 6.32±1.93 5.95±2.58 5.77±1.88 F(2,121)=0.67 0.514 

AVLT delayed recall 12.17±3.02 11.83±3.48 11.95±2.57 F(2,121)=0.12 0.886 

ALT 10.64±3.95 10.80±4.10 9.64±3.80 F(2,121)=1.09 0.338 

ALT-diff 4.40±3.09 4.38±3.08 3.55±2.75 F(2,121)=1.15 0.322 

ALT-easy 6.25±1.50 6.42±1.55 6.11±1.58 F(2,121)=0.41 0.662 
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Memory complaints  3.38±1.09 3.19±0.94 3.02±1.11 F(2,121)=1.21 0.302 

Notes: MT - Memory Training, GC - Group Counseling, ATA – attitudes towards aging, MoCA - the Montreal 

Cognitive Assessment, ALT – Associative Learning Test, ALT-diff - ALT difficult condition, ALT-easy – ALT 

easy commcndition. 

Table 3 Emotional indicators and cognitive performance in SMC prior to and after 

intervention  

 

MT 

(n=38) 

GC+MT 

(n=42) 

GC 

(n=44) F 

(df) 

p 

value 

Effec

t size 

ηp
2 Pre- Mid- Post- Pre- Mid- Post- Pre- Mid- Post- 

Anxiety 
30.05±5.

61 

31.10±7.

03 

29.29±5.

99 

28.57±5.

31 

27.16±4.

66 

24.61±3.

15 

29.77±7.

78 

26.90±4.

51 

25.74±4.

49 

3.53 

(3.76, 

227.66

) 

0.009  0.055  

Depressio

n 

6.17±5.2

0 

8.60±7.5

2 

7.54±6.0

2 

5.36±5.1

8 

5.57±5.4

6 

5.45±5.6

0 

6.65±6.4

9 

5.49±5.6

9 

4.47±5.0

0 

2.89 

(4, 

242) 

0.023  0.051  

Subjectiv

e 

well-bein

g 

25.94±4.

78 

24.89±5.

39 

26.64±5.

01 

26.38±4.

71 

26.83±4.

16 

28.61±3.

00 

26.49±5.

63 

27.39±4.

53 

27.77±4.

94 

1.57 

(4, 

242) 

0.183  0.025  

ATA 
17.07±3.

43 

17.13±4.

05 

17.71±3.

83 

17.33±3.

68 

18.85±3.

00 

18.68±3.

22 

16.68±4.

07 

18.55±2.

60 

19.29±2.

79 

2.39 

(3.79, 

229.20

) 

0.055  0.038  

MoCA 
25.97±2.

14 

26.22±2.

05 

26.77±2.

42 

26.19±1.

95 

26.51±2.

29 

27.02±2.

05 

26.14±1.

88 

26.87±1.

74 

26.96±2.

14 

0.50 

(3.38, 

204.53

) 

0.702  0.008  

Digit 

span 

forward 

7.32±1.0

4 

7.17±1.3

9 

7.48±1.4

4 

7.36±1.4

5 

7.35±1.3

2 

7.88±1.4

0 

7.34±1.2

7 

7.56±1.0

2 

7.57±1.0

9 

1.35 

(4, 

242) 

0.252  0.022  

Digit 

span 

backwar

d 

4.84±1.3

9 

4.90±1.2

4 

5.55±1.3

5 

4.62±1.1

7 

4.88±1.4

1 

5.25±1.3

8 

4.80±1.4

2 

4.87±1.5

2 

5.04±1.2

8 

1.03 

(4, 

242) 

0.393 0.017 

AVLT 

immediat

e recall 

6.32±1.9

3 

6.78±2.2

4 

8.60±2.3

3 

5.95±2.5

8 

7.02±2.2

4 

8.03±2.8

8 

5.77±1.8

8 

6.98±1.5

4 

7.23±1.4

0 

2.49 

(3.80, 

229.86

) 

0.047  0.039 

AVLT 

delayed 

recall 

12.17±3.

02 

12.13±1.

67 

13.36±1.

71 

11.83±3.

48 

12.15±2.

28 

13.14±1.

67 

11.95±2.

57 

12.31±3.

04 

12.83±2.

60 

0.48 

(3.41, 

206.32

0.722 0.008 

                  



24 

) 

ALT 
10.64±3.

95 

13.38±5.

15 

16.25±3.

85 

10.80±4.

10 

13.09±3.

40 

17.03±3.

89 

9.64±3.8

0 

12.63±4.

31 

13.95±4.

23 

4.07 

(4, 

242) 

0.003  0.063  

ALT-diff 
4.40±3.0

9 

6.63±3.9

8 

8.59±3.2

4 

4.38±3.0

8 

5.91±2.6

8 

9.39±3.2

0 

3.55±2.7

5 

5.76±3.3

9 

6.48±3.7

3 

6.80 

(4, 

242) 

<0.00

1 
0.101  

ALT-easy 
6.25±1.5

0 

6.96±1.5

2 

7.66±1.0

9 

6.42±1.5

5 

6.99±1.0

7 

7.66±1.0

9 

6.11±1.5

8 

6.87±1.4

4 

7.48±1.0

5 

0.15 

(3.73, 

225.55

) 

0.957 0.002 

Memory  

complain

ts 

3.38±1.0

9 

3.08±1.0

5 

2.69±1.3

7 

3.19±0.9

4 

3.27±0.9

2 

2.79±1.2

9 

3.02±1.1

1 

2.97±0.9

8 

2.48±1.3

2 

0.83 

(4, 

242) 

0.508  0.014  

Notes: MT - Memory Training, GC - Group Counseling, ATA – attitudes towards aging, MoCA - the Montreal 

Cognitive Assessment, ALT – Associative Learning Test, ALT-diff - ALT difficult condition, ALVT – 

Auditory Verbal Learning Test. 

Figure 1. The flowchart of the trial. SMC: subjective memory complaints. MT: Memory 

Training. GC: Group Counseling.  

 

Figure 2. The effects of group counselling and cognitive training on primary outcomes of 

emotional indicators and cognitive performance. Bar plots show the mean scores on anxiety 

(SAS), depression (CESD), associative learning test (ALT) and immediate recall of 

auditory verbal learning test (AVLT-IR) prior to and after intervention for the Memory 

Training (MT), Group Counseling (GC), and GC+MT groups.  
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