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Abstract  
 
Objective: This study was administrated with the goal of examining the efficacy of acceptance and commitment therapy 

(ACT) on cognitive functions of patients with systemic lupus erythematosus.  
Method: In a single-blind experimental research, 90 adult patients with lupus were randomly divided into the three ACT 

(n = 30), general health education (GHE) (n = 30) and waitlist (n = 30) groups. Both treatment groups received individual 
treatment with a specific protocol for four weeks. Before and after treatment, all participants were assessed using the 
Wisconsin Card Sorting Test (WCST) and the Stroop Color Word Test (SCWT). 
Results: Both ACT and GHE groups had a significantly better post-intervention cognitive performance compared to the 

waitlist group in terms of WCST and SCWT scores (P < 0.05). Cohen’s d for the effects of ACT on WCST total errors and 
completed categories were 0.86 and 0.80, respectively. Cohen’s d for the effect of ACT on SCWT was 0.70. 
Furthermore, Cohen’s d for the effects of GHE on WCST total errors and completed categories were 0.65 and 0.58, 
respectively. Also, Cohen’s d for the effect of GHE on SCWT was 0.55. The ACT and GHE interventions differed 
significantly only in total errors on WCST, with the ACT group demonstrating significantly better cognitive functioning at 
post-intervention (P = 0.04).  
Conclusion: The ACT approach has a large effect on the cognitive performance of lupus patients, while the GHE has a 

moderate effect on these functions. Therefore, these intervention methods, especially ACT, could be considered 
alongside usual treatment methods as suitable options to improve the daily affairs of people with lupus. 
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Lupus is an autoimmune disease that can cause pain 

and inflammation in various parts of the human body 

where the immune system mistakenly attacks healthy 

tissue (1). Lupus symptoms vary from patient to patient, 

from joint or skin damage to damage in multiple parts of 

the body (2). The prevalence of lupus varies globally. 

For context, while it is estimated at 40 per 100,000 in 

Iran (3), studies in India have reported rates ranging 

from 3.2 to over 30 per 100,000 (4). The literature 

showed that common pharmacotherapy used for lupus 

patients can lead to mild to severe cognitive impairment 

that affects memory and executive functions in these 

patients (5). For example, in a prospective observational 

research, Kakati et al. found that cognitive impairment 

was the most common neurological manifestation in 

lupus patients (6). Palagini et al. also showed that lupus 

diseases significantly reduce the executive function of 

affected patients through stressful events (7). Many other 

researches have confirmed these observations and found 

that some people with lupus suffer from severe deficits 

in executive cognitive functions and attentional 

processes (8-10). In addition, several affected 

individuals showed abnormalities in their peripheral and 

central nervous systems. Such abnormalities may induce 

a wide range of physical and mental symptoms in 

patients with lupus, such as confusion, headaches, 

memory loss, impaired auditory and visual attention, and 

depression (11). Most researchers attribute this cognitive 

impairment to the pharmacotherapy used, while some 

attribute it to the nature of lupus (12-14).  

Considering the proven psychological and cognitive 

problems in lupus patients, it seems that various 

interventions should be applied to improve the cognitive 

deficits and quality of life of patients. Accordingly, some 

studies have used psychological interventions such as 

intensive short-term dynamic psychotherapy (ISTDP) or 

acceptance and commitment therapy (ACT) to improve 

mental symptoms in lupus patients (15). ACT is an 

intervention technique that can be especially well-suited 

for the needs of lupus patients. It has been shown to be 

effective in treating the main symptoms of lupus, 

including chronic pain, anxiety and depression (16, 17). 

For example, Sahebari et al. showed that ACT 

intervention can significantly reduce psychological 

distress, disappointment and psychasthenia in adult 

women with lupus (18). Akhtar and Majid also reported 

a significant reduction in psychological distress in lupus 

patients following an ACT intervention (19). Arjol and 

Barbero-Rubio investigated the effectiveness of a brief 

10-hour ACT intervention in lupus patients and reported 

a significant improvement in patients' quality of life after 

the intervention (20). ACT focuses on the acceptance of 

external and internal events, considering psychological 

flexibility as the main component through six well-

known processes (i.e., acceptance, defusion, self-as-

context, flexible attention to the present time, chosen 

values and committed actions). Based on ACT theory, 

when these processes work together, patients experience 

better psychological flexibility and functioning as well 

as quality of life (21).  

Although studies have reported positive effects of the 

ACT approach on cognitive functions in lupus and other 

populations (22, 23), the validity and generalizability of 

these findings are called into question by significant 

methodological limitations. A critical review of the 

extant literature reveals two primary scientific gaps. 

First, many prior studies employed small, underpowered 

sample sizes, increasing the risk of Type II errors and 

limiting the reliability of their conclusions. Second, a 

common weakness has been the lack of robust control 

conditions; many trials compared ACT only to waitlist 

controls. While this demonstrates efficacy over no 

treatment, it fails to ascertain whether observed benefits 

are specific to ACT's unique processes or are merely 

non-specific effects common to any structured 

therapeutic intervention, such as general health 

education (GHE) or clinician attention. To address these 

gaps, the present study introduces key methodological 

innovations. First, it utilizes a relatively larger sample 

size, enhancing statistical power and the reliability of the 

findings. Second, and most critically, it employs a three-

armed randomized controlled trial (RCT) design, 

comparing ACT against both an active control group 

(GHE) and a passive waitlist control. This rigorous 

design allows us to isolate the specific effects of ACT 

beyond those achieved by non-specific therapeutic 

factors. The primary objective of this trial is to test the 

specific efficacy of ACT against an active comparator. 

Therefore, our primary hypothesis is that patients 

receiving ACT will demonstrate significantly greater 

improvement in cognitive function post-intervention 

compared to those receiving GHE. Furthermore, 

cognitive function is assessed using objective, 

performance-based neuropsychological tests, which 

provide a more robust and quantifiable measure of 

executive function and attention than subjective self-

reports alone. Therefore, the primary objective of this 

trial is to conduct a robust evaluation of the efficacy of 

ACT on the cognitive functions of patients with systemic 

lupus erythematosus. 

 

Materials and Methods 
Participants and procedure 
The statistical population of the present study was all 

lupus patients who were members of the Lupus Trust 

India in Kochi. The sample size was determined a priori 

using G*Power software (version 3.1). For a repeated 

measures ANOVA (within-between interaction) with an 

alpha of 0.05, a power of 0.80, and a conservative 

estimated effect size of f = 0.25 (based on prior research 

examining psychotherapy effects on cognitive outcomes 

in chronic illness populations (24)), a total sample of 84 

participants was required (28 per group). To account for 

an anticipated attrition rate of approximately 10%, we 

aimed to recruit 90 participants (19). These 90 patients 
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were selected as participants using the available non-

probability sampling method based on the inclusion 

criteria. Participants were eligible for the study if they 

were between 18 and 60 years old, had no history of 

psychiatric disease before developing lupus (according 

to medical records), and possessed a high school 

diploma or higher degree. Eligible participants were then 

matched to the group by age, disease characteristics 

(type, duration, severity), and socioeconomic status. 

Exclusion criteria were declining to participate in the 

study, missing more than one treatment session, and 

failing to complete measurement tests. As mentioned, 90 

patients were selected and randomly divided into the 

three ACT (n = 30), GHE (n = 30) and waitlist (n = 30) 

groups through computer generated random numbers. 

Both treatment groups (ACT and GHE) received 

individual treatment with a specific protocol for four 

weeks. The waitlist group had no intervention and 

received the routine treatment for patients with lupus. 

Before and after treatment, all participants were assessed 

using the Wisconsin Card Sorting Test (WCST) and the 

Stroop Color Word Test (SCWT). All the assessments 

were conducted by a trained psychologist who was 

blinded to intervention conditions and to the hypotheses 

of the research.  
 

Acceptance and commitment therapy 

ACT consists of eight 90-minute sessions held over four 

consecutive weeks (two sessions per week). This 

treatment package was designed by Hayes et al. (25). It 

can be delivered in either a group or an individual 

format; the present study used the individual format. 

Table 1 shows the ACT treatment protocol used in this 

study. 

 
Table 1. Acceptance and Commitment Therapy Protocol Adopted in This Trial for Lupus Patients 

 

Session Aim Contents and Activities 

1 Introduction 

The initial session focused on building rapport between the patient and therapist and 
outlining the study's objectives and the foundational principles of the therapeutic model. 
As a first homework assignment, patients were asked to identify and list five significant life 
challenges they encountered. 

2 
Examining the 
inner and outer 

world in the ACT 

The therapist initiated the session by discussing the patient's completion of the previous 
homework. Together, they reframed the patient's challenges within the ACT model, 
pinpointing patterns of avoidance, cognitive fusion, and value-driven directions. To foster 
insight, the patient's new homework was to compile a list analyzing the benefits and 
drawbacks of their current approaches to controlling problems. 

3 

Specifications of 
values, objectives, 

actions and 
obstacles 

This session involved reviewing the previous homework and educating the patient on the 
futility of controlling unwanted thoughts and feelings, facilitated by therapeutic metaphors. 
The core skill of accepting emotions, rather than resisting them, was taught. The 
corresponding homework was to log examples of successfully letting go of unworkable 
control methods. 

4 

Examining the 
values of each 

person and 
deepening the 

previous concepts 

This session involved reviewing the previous homework and teaching patients to 
differentiate between actual experiences and their subjective evaluations through the "bad 
cup" metaphor. The core skill developed was learning to notice thoughts from a detached 
perspective without evaluation. The homework assignment was to document examples of 
successfully maintaining this observational stance toward emotions and experiences. 

5 

Understanding 
fusion and 

defusion and 
practice for 

defusion 

Following a review of the prior session's assignment, this session focused on cultivating 
present-moment connection and establishing a transcendent sense of self using the 
chessboard metaphor. Patients learned specific mindfulness exercises. Their homework 
was to log examples of effectively employing these mindfulness techniques to neutrally 
observe their thoughts. 

6 

Understanding 
fusion with self-

conceptualization 
and teaching how 
to defuse from it 

The session began with a review of the patient's homework. The therapist then facilitated 
a process to help the patient identify their core life values and prioritize them according to 
personal significance. For homework, the patient was instructed to compile a list of 
challenges that impede living in accordance with these identified values. 

7 
Emphasis on being 

in the present 

Following a review of the prior assignment, this session focused on generating practical 
solutions to overcome obstacles, aided by therapeutic metaphors, and creating a specific 
plan for value-driven action. The homework required patients to report on their 
implementation of these value-based steps and to reflect on their therapeutic 
achievements. 

8 
Investigating the 
story of life and 

committed action 

The final session was dedicated to consolidating the key concepts covered throughout the 
therapeutic program. Participants were invited to articulate the personal gains they had 
made during treatment and to outline their intentions for maintaining these changes and 
pursuing their values in the future. 
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General Health Education 
Participants in the GHE group underwent a structured 

program designed to serve as an active control condition. 

This intervention, administered by a research assistant to 

small groups of three to five individuals, consisted of 

eight 60-minute sessions, held twice weekly. The 

curriculum was specifically adapted to address general 

health and wellness topics relevant to managing a 

chronic autoimmune condition like lupus. The content 

was delivered through diverse methods such as 

audiovisual presentations, demonstrations, and videos, 

supplemented by educational pamphlets and posters. 

This active control was crucial to isolate the specific 

effects of ACT by controlling for non-specific 

therapeutic factors, such as clinician attention, group 

support, and time spent in a structured activity. The 

schedule of topics is provided in Table 2. 

 
Table 2. General Health Education Protocol Adopted in This Trial for Lupus Patients 

 

Session Topic Contents and Activities 

1 Managing Fatigue 
Provide education on the nature of lupus-related fatigue and strategies for energy 
conservation and pacing to manage daily activities. 

2 Lupus & Nutrition 
Offer guidance on anti-inflammatory dietary choices, interpreting nutritional labels for 
hidden additives, and managing common food sensitivities that may affect lupus 
symptoms. 

3 Sun Protection 
Discuss the critical importance of photoprotection in lupus, including the use of broad-
spectrum sunscreen, protective clothing, and managing photosensitivity to prevent 
disease flares. 

4 Joint Care 
Introduce principles of protecting joints and managing pain and inflammation through 
gentle, lupus-appropriate range-of-motion exercises and ergonomic adaptations for 
daily tasks. 

5 Skin Care 
Emphasize the importance of gentle dermatological care for sensitive and lesion-
prone skin, including product selection and management of common cutaneous 
manifestations of lupus. 

6 Infection Prevention 
Provide information on recognizing early signs of infection—a critical concern for 
immunocompromised individuals—and strategies for prevention, including hand 
hygiene and flu vaccination advisability. 

7 Stress & Lupus 
Discuss the bidirectional relationship between stress and lupus symptoms, 
introducing general education on the impact of stress on the immune system and 
basic relaxation techniques. 

8 Building a Routine 
Discuss the benefits of establishing predictable daily routines to manage variable 
lupus symptoms, followed by a demonstration of a simple, low-energy hobby suitable 
for periods of high fatigue. 

 
Outcome Measures 

Wisconsin Card Sorting Test (WCST). In the present 

study, WCST was used to measure executive function. 

This test is used to measure abstract reasoning, 

conceptualization, and repetitive responding in people 

aged 6.5 to 89 years. In this test, patients are asked to 

classify the cards presented to them based on one of the 

three principles related to class membership. The WCST 

utilizes a deck of 64 distinct cards featuring one to four 

instances of four different symbols: a red triangle, a 

green star, a yellow cross, and a blue circle. The 

examinee must sort the cards to match one of four key 

cards, inferring the current correct category (color, 

shape, or number) from the examiner's feedback. A key 

feature of the test is that after ten consecutive correct 

sorts, the valid sorting principle is changed without 

warning, requiring cognitive flexibility to adapt to the 

new rule. Previous studies have shown that this test has 

good validity and reliability in different populations, 

including the Indian population (26, 27). The analysis 

included four WCST measurements as defined in the 

manual: perseverative errors, perseverative responses, 

non-perseverative errors and categories completed. 

Stroop Color Word Test (SCWT). This test is used to 

measure cognitive flexibility, resistance to the 

interference of external stimuli, and the ability to inhibit 

a dominant verbal response. Subject performance is 

compared in three tasks: reading words (W), naming 

colors (C) and naming color words (CW). In the last 

task, instead of reading the word, the patient must say 

the color of the ink in which the word is written (even 

when the word itself is the name of a different color) as 

fast as possible. Currently, normative data for this test 

are available for individuals aged 7 to 80. SCWT has 

three stages. In the first stage, the names of a number of 

colors appear randomly and the subject must read the 

words as quickly as possible. In the second stage, the 

same colors are painted and the subject must name them. 

In the third stage, color words are presented, but the ink 

color does not match the word (for example, blue is 
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written as green). The subject has to ignore the words 

and just name the color. Previous studies on Indian 

populations have confirmed the validity and reliability of 

this test (28). Recorded reaction times (RTs) of the 

SCWT in each three stages were included in the 

analysis. 
 

Statistical Analysis 

The primary null hypothesis (H₀) for the trial was that 

there would be no difference in the mean change in 

cognitive function scores from pre- to post-intervention 

across the three groups (ACT, GHE, and waitlist). The 

alternative hypothesis (H₁) was that at least one group 

would differ from the others. Specific contrasts were 

planned to test the primary research question of whether 

ACT was superior to GHE. Data normality was 

investigated with Kolmogorov-Smirnov criteria. 

Multivariate and univariate outliers were identified 

through Tabachnick and Fidell’s criteria (29). 

Differences between groups before treatment were 

evaluated by independence tests (t-test and chi-square) 

and analyses of variance. Differences in outcome 

measures were evaluated through linear mixed models 

with maximum likelihood estimation and random 

intercepts. Group (ACT, GHE and waitlist), assessment 

time (pre- and post-intervention), and time × group 

interaction were considered as fixed effects, and patients 

were considered as random effects. Effects size was also 

computed through Cohen’s d method. Stata 11 software 

was utilized for statistical analysis and significance level 

was set at 0.05. 
 

Ethical Considerations 

This study was approved by the Human Participants 

Ethics Committee of Symbiosis International (Deemed 

University) (SIU) and registered in the clinical trial 

registry of this university. We carried out the research 

project in strict accordance with the Declaration of 

Helsinki (1996) and prevailing Good Clinical Practice 

guidelines. We characterized the study's goal and 

overview to potential participants upon first contact. 

After providing all necessary details to interested 

individuals, we obtained written informed consent. We 

utilized all subject information anonymously and solely 

for the stated research purposes. 

 

Results 
90 patients who met the inclusion criteria were randomly 

assigned to ACT (n = 30), GHE (n = 30) or waitlist (n = 

30) groups. However, the analysis included patients who 

completed the entire study procedure (n = 27 for ACT, n 

= 26 for GHE and n = 29 for waitlist group). Three 

patients from the ACT group and four patients from the 

GHE group were excluded from the study due to failure 

to complete the treatment sessions (Figure 1). Also, one 

patient from the waitlist group was excluded due to 

incomplete post-intervention assessments. As depicted in 

Figure 1, 82 of the 90 subjects (91.11%) completed the 

research procedure and were evaluated post-intervention. 

The proportion of completers was similar between the 

GHE and ACT groups at post-intervention (χ2 = 5.88, P 

= 0.92). Normality test along with kurtosis and skewness 

data showed that all variables had normal distribution. 

Moreover, no multivariate or univariate outlier was 

identified (P < 0.01). 

As summarized in Table 3, no significant differences 

were found in sociodemographic parameters among the 

three groups at baseline (P > 0.05). These parameters 

included age, gender, duration of illness, educational 

level and marital status. 

 

 
Table 3. Comparison of Acceptance and Commitment Therapy (ACT), General Health Education (GHE) 

and Waitlist Groups at Pre-Intervention Assessment 
 

Variable ACT group (n = 27) GHE group (n = 26) Waitlist group (n = 29) F-value (P) χ2 (P) 

Age (mean ± SD), year 43.56 ± 10.26 44.10 ± 11.51 44.61 ± 12.20 0.038 (0.96)  

Duration of illness (mean 

± SD), year 
8.51 ± 3.33 7.42 ± 2.98 9.12 ± 4.65 0.890 (0.41)  

Gender (female), n (%) 15 (88.23) 15 (93.75) 17 (89.47)  1.84 (0.65) 

Education (with college 

education), n (%) 
12 (70.58) 12 (75.00) 14 (73.68)  5.91 (0.81) 

Marital status (single), n 

(%) 
3 (17.64) 2 (12.50) 2 (10.52)  11.02 (0.20) 
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Figure 1. CONSORT Flow Diagram of the Experimental Study Assessing the Effects of Acceptance and 
Commitment Therapy on Attention and Executive Functions in Lupus Patients 

 
ACT versus waitlist 

Table 4 presents the mean values for intervention 

conditions across time for all outcome measures. No 

significant difference was observed in the research 

variables at pre-intervention (P > 0.05). For changes in 

WCST variables, contrasts showed that the ACT group 

had significantly better cognitive performance at post-

intervention compared to the waitlist group [time × 

group effect estimation for total errors = -7.96, t (161.35) 

= 4.12, P < 0.001); time × group effect estimation for 

categories = 5.85, t (134.63) = 3.25, P < 0.01)]. Cohen’s 

d for these effects were 0.86 and 0.80, respectively, 

which represent a large effect size for ACT intervention. 

Comparison of changes in reaction time from baseline to 

post-intervention revealed that the ACT group had a 

significantly faster reaction time only in stage I 

compared to the waitlist group [time × group effect 

estimation = -4.59, t (142.21) = 3.08, P < 0.01)]. 

Cohen’s d for this effect was 0.70, which represents a 

moderate effect size. However, no significant difference 

was observed between the ACT and waitlist groups in 

terms of reaction times in stages II and III of the SCWT 

(P > 0.05). 
 

GHE Versus Waitlist 

For changes in WCST variables, contrasts comparing the 

GHE and waitlist group showed that the GHE group had 

significantly better cognitive performance from baseline 

to post-intervention [time × group effect estimation for 

total errors = -4.96, t (151.05) = 3.12, P < 0.01); time × 

group effect estimation for categories = 3.46, t (142.97) 

= 2.84, P = 0.028)]. Cohen’s d for these effects were 

0.65 and 0.58, respectively, which represents a moderate 

effect size for the GHE intervention. Comparison of 

changes in reaction time from baseline to post-

intervention revealed that the GHE group had a 

significantly faster reaction time only in stage I 

compared to the waitlist group [time × group effect 

estimation = -3.59, t (163.28) = 3.01, P < 0.01)]. 

Cohen’s d for this effect was 0.55, representing a 

moderate effect size. However, no significant difference 

was observed between the GHE and waitlist groups in 

terms of reaction times in stages II and III of the SCWT 

(P > 0.05). 
 

ACT Versus GHE 

The ACT group demonstrated significantly better 

cognitive function than the GHE group post-

intervention, with the only significant difference being 

on the WCST total errors score [time × group effect 

estimation = -3.81, t (174.35) = 2.39, P = 0.04)]. 

Cohen’s d for this effect was 0.54. However, no other 

significant differences were observed between the ACT 

and GHE groups on the remaining WCST measures 

(perseverative errors, perseverative responses, non-

perseverative errors, categories completed) or on any of 

the three stages of the SCWT (all P > 0.05). 
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Table 4. Executive Cognitive Functioning of Lupus Patients before and after Intervention in Wisconsin 
Card Sorting Test and Stroop Color Word Test 

 

Measure Condition Pre-intervention Post-intervention 

WCST 

Perseverative errors 

ACT (n = 27) 22.10 ± 12.69 15.84 ± 10.25 

GHE (n = 26) 21.87 ± 13.36 17.35 ± 12.57 

Waitlist (n = 29) 22.81 ± 15.17 21.14 ± 16.43 

Perseverative responses 

ACT (n = 27) 25.21 ± 14.52 16.25 ± 8.63 

GHE (n = 26) 25.36 ± 18.98 19.34 ± 12.11 

Waitlist (n = 29) 26.08 ± 16.82 24.63 ± 17.98 

Non-perseverative errors 

ACT (n = 27) 34.96 ± 22.36 23.88 ± 13.25 

GHE (n = 26) 35.72 ± 25.49 28.05 ± 10.33 

Waitlist (n = 29) 35.17 ± 21.30 33.23 ± 25.71 

Categories completed 

ACT (n = 27) 2.42 ± 1.79 4.10 ± 2.32 

GHE (n = 26) 2.50 ± 1.43 3.82 ± 2.31 

Waitlist (n = 29) 2.63 ± 1.29 2.89 ± 1.80 

SCWT 

Stage I (sec) 

ACT (n = 27) 14.37 ± 3.59 9.41 ± 2.78 

GHE (n = 26) 13.80 ± 3.01 10.22 ± 2.62 

Waitlist (n = 29) 14.46 ± 4.21 13.51 ± 3.63 

Stage II (sec) 

ACT (n = 27) 17.18 ± 4.30 16.05 ± 4.22 

GHE (n = 26) 18.54 ± 4.29 16.94 ± 4.59 

Waitlist (n = 29) 17.70 ± 4.85 17.93 ± 5.26 

Stage III (sec) 

ACT (n = 27) 26.95 ± 9.65 24.11 ± 10.25 

GHE (n = 26) 27.42 ± 8.63 24.96 ± 9.84 

Waitlist (n = 29) 26.58 ± 9.10 26.88 ± 11.16 

 

ACT = Acceptance and commitment therapy; GHE = General health education. 

 

Discussion 
The aim of this study was to examine the effectiveness 

of ACT for executive cognitive function in patients with 

lupus. Both ACT and GHE were delivered in an 

individualized treatment protocol and compared to a 

waitlist group. Both interventions had a positive and 

significant effect on the cognitive outcomes of lupus 

patients compared to the control conditions. However, 

ACT appears to have a larger effect size and is probably 

a better intervention approach for improving attention 

and cognitive functions in lupus patients. Previous 

studies have also reported the positive effects of ACT on 

executive cognitive functions in patients with cancer 

(30), epilepsy (31) and depression (32). Consistent with 

our findings, a recent systematic review supported the 

effectiveness of ACT in improving several cognitive 
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domains across different populations, a benefit that is 

attributable to its transdiagnostic focus on promoting 

psychological flexibility (23). The effectiveness of the 

ACT approach in improving the attention and cognitive 

functions of lupus patients can be attributed to several 

key factors. First, removing unwanted experiences in the 

process of ACT therapy preserves health and energy and 

improves performance in facing high-risk problems and 

ultimately increases cognitive, emotional, and 

psychological regulation (33). Second, the effectiveness 

of ACT in reducing and managing anxiety should be 

considered. This is critical because excessive anxiety 

disrupts cognitive structures and effective perception of 

the environment, while also causing excessive secretion 

of systemic adrenaline and noradrenaline (34-36). 

However, by creating mental peace and positive thinking 

in patients, ACT may help adjust their cognitive 

structures (37). It is important to note that these are 

proposed mechanisms; the current study did not directly 

measure anxiety or physiological stress markers to 

confirm these pathways. Future research should directly 

test these mediators. Third, it should be noted that 

paying attention to past performance is one of the 

internal factors of attention deviation (38). Because one 

of the stages of ACT training is contact with the present 

moment, this intervention can help control this internal 

factor of attention deviation in lupus patients. Moreover, 

another step of ACT is determining values and 

committed action, and determining values prevents 

indifference and apathy in the patient, which is one of 

the factors of attention deviation (31). On the other hand, 

the improvement of mental health and well-being caused 

by ACT allows patients to achieve a higher cognitive 

and metacognitive focus, which enhances mental 

organization, and in turn, improves their executive 

functions (25).  

The specific pattern of improvement on the SCWT 

offers a nuanced insight into the cognitive benefits 

observed. Significant post-intervention improvements 

were found specifically in Stage I (word reading), which 

is a measure of basic processing speed and reading 

automaticity. In contrast, no significant group 

differences emerged in Stage II (color naming) or, more 

notably, in Stage III (interference condition), which is 

the key measure of cognitive inhibition and executive 

control. This pattern suggests that the interventions, 

particularly ACT, may have enhanced fundamental 

processing speed but did not significantly improve the 

more complex executive functions of cognitive 

flexibility and resistance to interference. A potential 

explanation is that the four-week intervention duration 

was sufficient to impact baseline attentional efficiency 

but insufficient to alter the more entrenched inhibitory 

control processes that are often affected by chronic 

autoimmune conditions like lupus. The absence of 

improvement in the interference condition indicates that 

while ACT may help patients become more efficient in 

straightforward tasks, targeting the specific cognitive 

deficits related to executive control may require longer 

or more directly focused interventions. 

In addition, GHE also had a moderate effect on cognitive 

executive functions in lupus patients, which is consistent 

with previous research (38-41). This finding is consistent 

with the design of GHE as an active control condition, 

which effectively controls for non-specific factors such 

as therapeutic alliance, group support, and the simple act 

of participating in a structured protocol. These elements 

can positively influence a patient's mood, engagement, 

and perceived support, potentially leading to secondary 

improvements in cognitive test performance. However, 

the significantly larger effect sizes observed in the ACT 

group suggest that the mechanisms of change in ACT—

such as promoting psychological flexibility, reducing 

cognitive fusion, and enhancing committed action—are 

actively and specifically responsible for cognitive 

improvement, above and beyond these non-specific 

effects. 

Beyond statistical significance, the clinical meaning of 

the observed improvements warrants consideration. The 

reduction in WCST total errors for the ACT group 

(approximately 8 errors) represents a large effect 

(Cohen's d > 0.80). While specific benchmarks for 

clinically significant change on the WCST in lupus 

populations are not yet established, improvements of this 

magnitude in other clinical conditions have been 

associated with measurable enhancements in daily life, 

such as better problem-solving in unstructured 

situations, reduced perseveration on ineffective 

strategies, and improved mental flexibility in managing 

complex tasks (42). Similarly, the faster reaction time on 

the SCWT Stage I suggests improved processing speed, 

which can facilitate quicker comprehension of 

information and more efficient task engagement. Future 

studies should include measures of functional capacity 

or quality of life to directly correlate these cognitive 

gains with improvements in patients' daily activities. 

 

Limitation 
The use of a convenience sample from a single trust in 

Kochi, India, while necessary due to difficulties in 

accessing this patient population, may introduce 

selection bias. For instance, individuals who volunteer 

for an intervention study may be more motivated or have 

different baseline characteristics than the general lupus 

population, potentially limiting the generalizability of 

the findings. In addition, it should be noted that this 

study was limited to people aged 20 to 60 years with 

lupus, and caution should be exercised in generalizing its 

results to other age ranges and clinical populations. Also, 

although the sample size was an improvement over 

previous studies, a larger sample would enhance the 

generalizability of the findings. Furthermore, lack of 

follow-up of patients due to time and budget constraints 

is another serious problem of this study. While the 

interventions demonstrated efficacy immediately post-

treatment, it remains unknown whether the observed 
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cognitive improvements were maintained over time. The 

sustainability of these effects is a crucial clinical 

question, and determining the long-term impact of ACT 

on cognitive function in lupus patients is an essential 

goal for future longitudinal research. 

 

Conclusion 
In summary, this RCT demonstrates that ACT is a 

promising intervention for improving cognitive function 

in patients with systemic lupus erythematosus, showing 

a large effect size that was superior to that of GHE on a 

key measure of executive function. These findings 

support the integration of ACT into comprehensive care 

plans for lupus patients to address cognitive deficits. To 

build upon this work, future research should prioritize 

several key directions: (I) conducting longitudinal 

studies with long-term follow-up assessments to 

determine the durability of cognitive improvements; (II) 

employing neuroimaging techniques to correlate 

behavioral changes with underlying neural mechanisms; 

and (III) investigating the optimal dose and format of 

ACT required for maximal cognitive benefit. Such 

studies will be crucial for consolidating ACT's role in 

managing the cognitive sequelae of lupus. 
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