
Contemporary Clinical Trials Communications 30 (2022) 101023

Available online 28 October 2022
2451-8654/© 2022 Published by Elsevier Inc. This is an open access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).

Efficacy potential of Goal Management Training to improve cognitive 
function in older people living with HIV 

Nancy E. Mayo a,*, Brian Levine b, Marie-Josée Brouillette c, Delphine Bélanger d, 
Lesley K. Fellows e,f 

a Department of Medicine, School of Physical and Occupational Therapy, McGill University, Division of Clinical Epidemiology and Division of Geriatrics, McGill 
University Health Centre (MUHC), Center for Outcomes Research and Evaluation, MUHC-RI. Royal Victoria Hospital Site, Ross Pavilion R4.29, 687 Pine Ave W, 
Montreal, QC, H3A 1A1, Canada 
b Rotman Research Institute at Baycrest and Professor of Psychology and Medicine (Neurology), University of Toronto, Canada 
c Department of Psychiatry, McGill University, Chronic Viral Illness Service, McGill University Health Centre (MUHC), Infectious Diseases and Immunity in Global Health 
Program, MUHC-RI, Canadian Institutes of Health Research Canadian HIV Trials Network, Canada 
d Centre Hospitalier de l’Université de Montréal, Canada 
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A B S T R A C T   

Goal Management Training® (GMT) teaches strategies to reduce cognitive load and improve focus in everyday 
tasks. The aim of this study was to ascertain feasibility, acceptability, and efficacy potential of GMT for people 
(≥50 years) with stable HIV infection scoring low on tests of cognitive ability. A two-sample, parallel, controlled 
trial was carried out. Feasibility was demonstrated, as 21/30 participants in the GMT group attended ≥8 of the 9 
sessions and completed at least half of the homework. There was no change on the primary performance-based 
cognitive outcomes in the GMT group or in the control group (n = 23). There was a meaningful improvement in 
self-reported cognition in those adherent to the intervention. GMT is a promising intervention for people aging 
with HIV who are dealing with cognitive difficulties affecting their everyday life and should be further 
investigated.   

1. Introduction 

People living with HIV worry about their memory, and with good 
reason as the prevalence of cognitive impairment may be as high as 
30–50% [1,2]. In those receiving effective antiretroviral therapy, the 
most common profile is mild difficulties with attention, executive 
function and memory, with impact on everyday function in up to half of 
those with cognitive difficulties. Rehabilitation is a well-established 
approach to maintain function in the face of limitations resulting from 
a chronic disease, and holds promise for addressing the health chal
lenges faced by older people with HIV [3]. Goal Management Training® 
(GMT) is a cognitive rehabilitation program that teaches 
self-management principles, stress management, and mindfulness, and 
trains participants in the use of several explicit strategies to reduce 
cognitive load in everyday tasks and methods to cue attention to 

maintain focus on specific tasks. GMT trains individuals to periodically 
stop automatic behaviours and bring their overarching goal to mind, 
subdivide that overall goal into sub-goals, and monitor performance. In 
principle, this training intervention might directly influence specific 
brain systems underpinning executive function and attentional control 
through learning and neuroplasticity, optimize the use of adaptive 
strategies in real-life situations, and improve confidence and 
self-efficacy. These mechanisms could interact in a virtuous cycle with 
positive effects on cognitive function. 

In practice, there is evidence that GMT can improve cognitive per
formance and function, and lead to brain network changes measuring 
with functional neuroimaging: This intervention has been shown to 
improve cognitive function in a variety of neurological conditions, 
including mild traumatic brain injury [4–7], stroke [4,5,8,9] and spina 
bifida [7,9], as well as in healthy older people with self-reported 
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cognitive difficulties [4,5,8]. Evidence from randomized trials shows 
that this intervention leads to (i) improvements in performance on 
cognitive tests, including naturalistic tests of real life tasks, (ii) reduced 
self-reported cognitive difficulties [10], and (iii) improvements in 
everyday function [4,5,8,9] compared to either a wait-list condition or a 
general brain health education control. These improvements have been 
shown to last at least 6 months in some studies [7,8] and to be accom
panied by changes in the brain networks underlying executive function 
[10]. 

A 2019 review of 21 trials, one of an HIV sample [11], with a total 
pooled sample size of 300 people, reported modest effect sizes for per
formance (i.e. neuropsychological) tests of executive function measured 
post-intervention (0.227 from 15 studies; 95% CI: 0.103–0.352) with the 
largest effect size (0.549 from 6 studies; 95% CI: 0.049–1.049) reported 
at follow-up (mostly at 6 months). Smaller effect sizes were noted for 
self-report measures of executive function immediately 
post-intervention (0.136 from 16 studies; 95% CI: 0.018–0.255) and at 
follow-up (0.128 from 6 studies; 95% CI: − 0.128 - 0.385). Using a 
meta-regression, the greatest proportion of variability in effect was 
explained by the number of training hours attended, more was consis
tently better. GMT is thus a well-validated cognitive rehabilitation 
intervention with potential to improve cognitive ability in older HIV +
people with cognitive difficulties. The specific objectives of this study 
were to identify challenges and solutions to feasibility and acceptability 
of GMT in older people with stable, treated HIV infection who report 
cognitive difficulties and to provide preliminary evidence of the effect of 
GMT on cognitive ability, compared to a waitlist control group, as 
measured by (i) cognitive performance tests and (ii) self-report 
questionnaires. 

2. Methods 

This study was part of a larger study, a multiple cohort randomized 
controlled trial (mcRCT) [12], a design in which a fully characterized 
cohort is used as a sampling base for multiple trials providing a common 
measurement platform. The protocol for the Positive Brain Health Now 
(+BHN) cohort of older people living with HIV in Canada has been 
previously described [13] including the multiple pilot trials embedded 
within. The study presented here is one of these pilot trials, a 
two-sample, parallel, controlled pilot study. The project followed the 
reporting guidelines for pilot and feasibility studies (PAFS) [14] The 
study was registered on http://www.clinicaltrials.gov/(No 
NCT03168724). 

Study participants meeting eligibility criteria were identified from 

among participants in the two sites in Montreal of the +BHN [15] study 
(The Montreal Chest Institute and Clinique médicale (L’Actuel). People 
were eligible if over age 50, with self-reported cognitive difficulties or 
performance on objective computerized cognitive tests that fell at or 
below the 50th percentile of performance in the cohort as a whole (n =
856), as measured by the cohort study’s primary outcome, the Brief 
Cognitive Ability Measure [B-CAM] [16,17] (n = 856) and by the C3Q 
[19] (n = 703). Details of these measures will be presented in the 
measurement section. Recruitment ended when 30 people had been 
enrolled in GMT. People who were participating as the untreated control 
group for another pilot RCT on cognitive training also embedded in the 
+BHN study served as a comparison group for GMT. Both pilot studies 
had similar inclusion and exclusion criteria and to some extent 
competed for the same study participants during the same time frame 
although they could only enter one. 

Fig. 1 shows the relationship between the timelines for the GMT trial 
and the +BHN cohort. GMT is a fully manualized in-person therapy 
delivered in small groups. Four GMT groups, each consisting of 5–8 
participants, met on a weekly basis for 9 consecutive weeks. Each 
training session lasted 120 minutes. Sessions were delivered using the 
GMT training toolkit (GMT leader manual and GMT participant work
book available in English and French). A typical session consisted of a 
summary of the previous session, interactive discussion on homework, 
education on goal management and mindfulness concepts and skills, 
followed by “mental laboratory” and mindfulness exercises to practice 
the materiel covered in the session. 

2.1. Measures 

Feasibility outcomes were adherence with the protocol, principally 
attendance and completion of homework. Two measures of cognitive 
ability developed specifically for people with HIV were the cognitive 
outcomes. The B-CAM) [16,17] is a short battery of computerized tests 
of processing speed, attention, memory and executive function devel
oped to measure cognitive ability in older people with HIV. Although 
multiple domains are assessed, empirical work guided by Rasch Mea
surement Theory has established that these tests reflect a single under
lying latent variable in HIV. Rasch analysis demonstrated that a single 
score measuring overall cognitive ability is a legitimate representation 
of the construct [18]. Higher scores indicate higher cognitive ability. An 
additional performance test, Tower of London, was also assessed as it 
had shown positive effects in an earlier study on GMT(9) although in a 
sample of younger people (mean age 32 years) with Spina Bifida. The 
Tower of London assesses working memory and attention as applied to 

Fig. 1. Relationship between the +BHN platform assessments and the GMT pilot trial 
Recruitment into the GMT trial occurred between the 2nd and 3rd assessment visit in the +BHN cohort. C3Q was administered pre and post the 10 weeks of the GMT 
intervention period (1 week for introductions and 9 weeks of intervention). The B-CAM and platform BH measures were assessed 9 months apart. 
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multi-step planning and problem-solving. As such, it might be expected 
to be responsive to the GMT intervention, which teaches techniques to 
sustain attention to accomplish multi-step everyday goals. These mea
sures were administered at baseline and at completion of the 
intervention. 

Communicating Cognitive Concerns (C3Q) [19] is an 18-item mea
sure of self-reported cognitive ability, developed with input from people 
living with HIV, simultaneously in English and French. It comprises 
questions related to memory (forgetting tasks to be done, what to buy at 
store; food cooking on the stove, as examples), attention (losing focus on 
instructions, conversation, reading), and executive function (making 
decisions, being organized, doing new things), rated on a 3-point ordinal 
scale for frequency (Frequently - Almost every day; Sometimes – Once a 
week; Rarely – Once a month or less). The items have been shown to fit 
the unidimensional Rasch Model, equivalently in the English and 
French, yielding a legitimate total score ranging from 0 to 36 with higher 
values indicating more cognitive ability. Meaningful change for these 
two measures were based on the distributional criterion of ½ standard 
deviation [20]. The comparison group was not assessed on the C3Q. 

The groups were also characterized on other brain health outcomes 
which are fully described in the protocol paper for the +BHN cohort 
[15]. 

2.2. Statistical methods 

In accordance with guidelines for pilot and feasibility studies (PAFS) 
[14], the within group effects are the focus. Change scores were calcu
lated for each of the cognitive outcome measures for the GMT group and 
for the comparison group, when available, separately for those with high 
and low adherence to the GMT intervention. The difference in change 
scores (baseline and follow-up) between sub-groups defined by adher
ence status was also estimated. Results are presented using point esti
mates and 95% confidence intervals (CI). The reliable change index 
(RCI), which is the ratio of the difference pre-post to the variability and 
correlation in pre- and post-scores [21], was also calculated for each 
participant. For a single group, an RCI that exceeds 1.65 is considered to 
reflect reliable change. 

In accordance with guidelines from the American Statistical Associ
ation, this study will avoid presenting p-values unless helpful for inter
pretation and will avoid referring to results as statistically significant 

[22]. Instead, effects will be reported using point estimates and 95% CI. 
There are no specific guidelines for sample size for PAFS. Thirty par
ticipants are often suggested as the distribution for variables that are 
normally distributed in the population are likely normal with 30 sub
jects [23]. 

3. Results 

A total of 30 people were selected for the GMT group and 23 people 
served for comparison purposes. Table I presents information on the 
participants in the GMT and comparison groups. There were some 
meaningful differences between the GMT and the comparison group, 
with the GMT group living longer with HIV by some 4 years and with 
fewer hours spent volunteering. Table II provides information on feasi
bility/acceptability. In the GMT group, three people completed 1 to 4 of 
the 9 sessions and did none or only one of the 9 homework assignments; 
6 people attended 8 or 9 sessions but completed less than half of the 
homework assignments. These 9 participants were classified as low 
adherence. The other 21 (70%) attended 8 or 9 sessions and completed 
more than half the assignments (5–8); this group was classified as high 
adherence. 

The low and high adherence groups were similar at study start. Two 
people had missing data post-intervention on the B-CAM and two other 
people had data missing on C3Q. There was no average change on the 
measure of cognitive performance (B-CAM) at follow-up in any of the 
three groups (high adherence, low adherence, controls). Only one per
son made reliable positive change (RCI: 1.80) with a B-CAM score 
changing from 20 to 24.4. One person made a similar magnitude of 

Table 1 
Characteristics of the GMT and comparison participants.  

Variable Group 

GMT Comparison 

Number 30 23 
Age 58.1 (7.0) 55.7 (9.8) 
Sex: M/F 29/1 20/3 
Years of education 14.0 (2.4) 14.2 (3.2) 
Years with HIV 21.9 (6.2) 17.6 (8.0) 
Nadir CD4 201.9 (176.3) 195.3 (107.8) 
Hours of work 12.4 (20.6) 14.3 (18.4) 
Hours of volunteering 2.3 (3.2) 6.4 (14.0) 
Mental health (MHI)a 64.3 (18.1) 56.3 (17.2) 
Depression (WHO5)b 53.6 (21.3) 48.9 (15.8) 
Depression (HADS)c 6.0 (4.3) 6.7 (3.4) 
Anxiety (HADS)c 8.1 (3.9) 9.0 (3.9) 
Vitalityd 51.2 (19.3) 44.3 (16.6) 
Motivatione 63.5 (29.5) 60.1 (28.3) 
B-CAM©f 20.1 (4.1) 18.4 (4.8) 
Tower of London (mean correct) 10.7 (4.3) [n = 17] 11.9 (4.1) [22] 
C3Qg 63.4 (18.0) Not assessed 

a,d,e,g 0–100; higher is better. 
a Mental Health Index of RAND-36. 
b World Health Organization. 
c Hosptial Anxiety Depression Scale. 
d From RAND-36. 
f 0–36; higher is better. 

Table 2 
Results (means and SD) on cognitive performance and self-report cognitive 
difficulties.   

GMT n = 30 Comparison (n =
23) 

Adherence status 

High (n =
21) 

Low (n = 9) 

Age 57.9 (6.0) 58.4 (9.5) 55.7 (9.8) 
Sex (men/women) 21/0 8/1 20/3 
Education (yrs) 14.0 (2.5) 14.1 (2.0) 14.2 (3.2) 
Duration of HIV infection 

(years) 
21.7 (6.7) 22.6 (4.8) 17.6 (8.0) 

Nadir CD4 count (cells/ 
mm3) 

155.2 
(117.0)a 

310.9 
(243.5)a 

195.3 (107.8) 

Sessions/9 [Mean: SD] 8.2/9; range:1-9  
1 0 1 0 
4 0 2 0 
8 3 4 0 
9 18 2 0 

Homework assignments/9   0 
Missing 0 2  
0–4 0 7  
5–8 21 0  

B-CAM (higher is better)b n = 19 n = 9 n = 22 
Baseline 20.3 (4.3) 19.3 (3.1) 17.8 (4.5) 
Post-training 20.8 (5.0) 20.1 (4.5) 19.1 (3.4) 
Change 0.5 (2.5) 0.8 (2.8) 1.3 (3.2) 
95% CI − 0.6 to 1.6 − 1.0 to 2.8  
Between group difference − 0.3 (− 5.6 to 5.0)  
RCI +/− (n) 1/1 0/0  

C3Q (higher is better) n = 21 n = 9 not assessed 
Baseline 62.4(19.4) 69.0 (14.0)  
Post-training 71.5 (14.9) 59.0 (18.9)  
Change +9.1 (13.4) − 10.0 (16.0)  
95% CI 3.4 to 12.0 − 20.5 to 0.5  
Between group difference − 19.1 (− 32.4 to − 5.8)  
RCI +/− (n) 3/0 0/1  

RCI: Reliable Change Index [21]; critical value for one group is + or - 1.65 for 
positive or negative change. 

a p = 0.093. 
b Assessed as platform measure at regularly scheduled visits 9 month apart. 
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change on B-CAM (19–23) with an RCI of 1.63). One person made 
negative reliable change (RCI: − 2.28) with scores changing from 17.6 to 
12. 

There was no difference between the GMT and the comparison group 
on the Tower of London test at baseline (mean correct 10.7 vs. 11.9; SD: 
4.3) or on change after intervention. In the comparison group only 11 of 
the original 23 participants completed this test. 

On average, there was a relevant increase in self-reported cognitive 
ability measured using the C3Q (+9.1; 95%CI:+3.0 to +15.2) in the high 
adherence sample, but in the low adherence group the average magni
tude of change was negative (difference − 10; 95%CI: − 35.9 - +5.6), 
although with only 9 subjects, the 95% CI was very wide and included 
the null (0). As the sample size was small, average change can mask 
important observations that would be relevant for identifying areas 
related to feasibility of a full scale trial. Fig. 2 presents individual data on 
the C3Q from those classified as low adherence and high adherence. Of 
the 9 participants with low adherence, three made negative absolute 
change, two made smaller positive absolute changes, and two each made 
no change or had missing data post-intervention. Of the 21 adherent 
participants, 10 made positive absolute change and 11 made no change. 
There was no indication that positive or negative absolute change was 
explained by regression to the mean as change did not depend on 
starting values. Much fewer people made reliable change: three in the 
group with high adherence and none in the group with low adherence. 
The average changes in those with high and low adherence were large 
and meaningful (i.e. greater than ½ SD) but the high adherence group 
improved and the low adherence group declined, yielding a between 
sub-group difference (− 19.1; 95% CI: − 32.4 to-5.8). 

4. Discussion 

GMT was feasible and acceptable in older people with cognitive 

difficulties in the context of chronic HIV infection, as demonstrated by 
the high rate of adherence with this group-based cognitive rehabilitation 
program. The combination of the group effect, peer support, and 
perceived cognitive benefit likely contributed to the high rate of 
adherence. Participants often mentioned that sharing their experience in 
a safe space, speaking freely about their anxiety regarding their cogni
tive difficulties, and learning from others was of great benefit. This may 
be particularly important for people with HIV as they often face stigma 
and can be reluctant to access services. 

Ten of the 21 people who received GMT as intended showed mean
ingful absolute changes in the self-reported measure of cognitive ability, 
which is a criterion for feasibility if considering a full-scale trial. Only 
two of 9 people in the low adherence group made positive changes and 
these were small, between +5.5 and + 8.3 (out of 100) on the C3Q (see 
Table II). However, analysis based on absolute change does not consider 
standard error of measurement or that the pre- and post-test variances 
may not be equal. RCI(21) takes both these factors into consideration. 
Using that approach, we found that few people made reliable change. 
The most responsive measure was the C3Q in the high adherence group, 
with 3 of 21 showing reliable change. Our findings show that self- 
reported cognitive performance is sensitive to the impact of GMT, in 
line with this intervention’s therapeutic focus on cognitive difficulties 
experienced by people in everyday life. 

While the adherent group improved on C3Q, the non-adherent group 
worsened by about the same amount. It is possible that those who did 
not adhere to the therapy may have found the activities and the 
homework too difficult and realized that they had more cognitive dif
ficulties than first reported. They may also have referenced their own 
experience against others participating in this group-based therapy, 
perhaps leading to a more negative view of their cognitive capacities at 
post-test. We think such a recalibration response shift [24] is more likely 
than a true deterioration due to GMT in this sub-group. 

Fig. 2. Fig. 2. Pre and post values (scale 0 to 100; 
higher is better) on the C3Q for those with low and 
high adherence. 
Blue bars indicates positive absolute change with pre 
and post data presented left to right; red bars indicate 
negative positive change with pre and post data pre
sented right to left; grey bars indicate no meaningful 
absolute change either positive or negative; and clear 
bars with X indicate missing data. Bars with * repre
sent people with reliable change, positive or negative.   
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Of note, there were no changes on the B-CAM nor the Tower of 
London test, the two performance-based cognitive outcomes. The rela
tionship between performance and self-report cognition is often not 
strong, owing to the differences in the way these types of measures are 
constructed and tested [25]. As explained by Dang et al. [25], 
performance-based (behavioral) measures quantify responses to unusual 
stimuli in highly controlled testing situations, whereas self-report mea
sures ask participants to reflect on their behaviors across a variety of 
unstructured real-life situations. Second, behavioral measures are based 
on performance such as reaction time and accuracy, whereas self-report 
measures are based on perceptions of performance, which reflects sub
jective judgments about performance rather than performance itself. As 
such, these two types of measures are of different constructs. 

The present study is limited as the groups were not assigned at 
random. This is not a necessity for a PAFS but strengthens the feasibility. 
As a result the comparison group, which was participating as a control 
group for another pilot study, did not have all the same study measures 
as the GMT group. This is a pilot study and is not designed for making 
inference about efficacy or about differential response by participant 
characteristics. Pilot studies are designed to test all aspects of the pro
tocol and identify whether a proportion of the participants respond to 
justify a larger study. Sample sizes are small for this reason. 

5. Conclusion 

The data presented here support pursuing GMT in future studies as a 
method of helping people with HIV with cognitive challenges to better 
focus on their goals during everyday activities. This fully manualized 
therapy is available in English and French and could be readily imple
mented in HIV clinics or in the community. Future studies should also 
estimate the effect of GMT on accomplishing everyday tasks and 
healthful activities, rather than the intermediate outcome of cognition 
that was the focus here. GMT holds promise as a means to improve 
people’s everyday functioning and self-management skills. 
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