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Original Article

Objectives: Systemic lupus erythematosus (SLE) or lupus patients usually experience various physical and psychological challenges. 

Since the coronavirus disease 2019 pandemic, these challenges have become even harsher. Using the participatory action research 

approach, this study evaluated how an e-wellness program (eWP) impacted SLE-related knowledge and health behaviors, mental 

health, and quality of life among lupus patients in Thailand.

Methods: A 1-group, pretest-posttest design study was conducted among a purposive sample of lupus patients who were members 

of Thai SLE Foundation. The 2 main intervention components were: (1) online social support, and (2) lifestyle and stress management 

workshops. Sixty-eight participants completed all the study requirements, including the Physical and Psychosocial Health Assessment 

questionnaire.

Results: After being in the eWP for 3 months, participants’ mean score for SLE-related knowledge increased significantly (t=5.3, p<  

0.001). The increase in sleep hours was statistically significant (Z= -3.1, p<0.01), with the percentage of participants who slept less than 

7 hours decreasing from 52.9% to 29.0%. The percentage of participants reporting sun exposure decreased from 17.7% to 8.8%. The 

participants also reported significantly lower stress (t(66)= -4.4, p<0.001) and anxiety (t(67)= -2.9, p=0.005). The post-eWP quality of 

life scores for the pain, planning, intimate relationship, burden to others, emotional health, and fatigue domains also improved signifi-

cantly (p<0.05).

Conclusions: The overall outcomes showed promising results of improved self-care knowledge, health behaviors, mental health status, 

and quality of life. It is recommended that the SLE Foundation continues to use the eWP model to help the lupus patient community.
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INTRODUCTION

Lupus (systemic lupus erythematosus, SLE) is a chronic au-
toimmune disease that causes inflammation in the body. The 
risk of developing lupus is elevated in young women between 
the ages of 15 and 44, those with a family history of an auto-
immune disease, and people of certain ethnicities [1]. Lupus 
symptoms vary depending on what organs the autoimmune 
disorder strikes, but the most common symptoms include 
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painful joints, severe fatigue, skin rash, chest pain, and nephri-
tis [1]. Lupus patients also have nearly a two-fold higher risk of 
developing resistant high blood pressure than the general 
population, which subsequently increases the risk of stroke 
and heart attack [2]. 

Worldwide, Black populations have the highest incidence of 
lupus, followed by Asians, Hispanics, and Caucasians [3]. How-
ever, Asians have a higher likelihood of developing lupus ne-
phritis and kidney damage, which are observed in up to 52% 
of Asians with lupus compared to 13-14% of individuals with 
lupus in other racial groups [4]. Within Asia, the lupus preva-
lence varies between 26.5 to 103 per 100 000 individuals [5]. 
The survival rates for lupus patients in many parts of Asia are 
lower than in North America and Europe, which is likely attrib-
uted to negative socioeconomic factors [6]. In Thailand, a study 
found that lupus patients with lung inflammation had a great-
er risk of opportunistic tuberculosis (TB) infection due to the 
use of immunosuppressive treatments and a higher prevalence 
of TB in the country [7]. 

Several studies have found that lupus symptoms negatively 
impact patients’ lives, including physical functions, daily activi-
ties, mental health, and quality of life. A cross-sectional study 
of 104 lupus patients found that increased disease activity, fa-
tigue, psychological morbidity, and poor body image were as-
sociated with a lower quality of life [8]. A web-based study 
found that poor mental health, poor physical health, and low-
er education level were associated with decreased quality of 
life in lupus patients [9]. A survey of 344 lupus patients found 
that perceived stress and poor social support were correlated 
with a lower quality of life, while positive support reduced 
stress [10]. A study of 140 Thai patients with lupus nephritis 
found that factors associated with kidney damage included 
longer disease duration, increased depression, additional dis-
ease activities, and poorer self-management [11]. In Thailand, 
a cross-sectional study found that 15.7% of lupus patients re-
ported moderate to extremely severe depression levels, and 
29.4% also reported moderate to extremely severe stress lev-
els. Better lupus-related quality of life was associated with 
fewer lupus symptoms, lower levels of stress, anxiety, and de-
pression, higher education, and higher income [12]. 

The challenges identified by lupus patients in a qualitative 
study included feelings of shame regarding their appearance 
in public because of hair loss or side effects from medications, 
fear of complications in pregnancy, and frustrations regarding 
family members’ and doctors’ poor understanding of their feel-

ings which, in turn, may exacerbate their sense of isolation [13]. 
Additionally, the coronavirus disease 2019 (COVID-19) pan-
demic has troubled lupus patients even more. Since lupus pa-
tients have a higher hospitalization rate if they are infected by 
COVID-19 [14], they may experience more isolation and anxi-
ety due to postponing their medical appointments and avoid-
ing contact with others.

To prevent flare-ups or the exacerbation of lupus symptoms, 
a combination of medication treatments (e.g., antimalarials, 
glucocorticoids, and immunosuppressive agents) [15,16] and 
lifestyle changes (e.g., adherence to the medication regime, 
diet, sun exposure limitation, and stress management) should 
be used [17,18]. Furthermore, physical exercise and psycho-
logical interventions have been shown to improve symptoms 
of fatigue, depression, pain, and quality of life among lupus 
patients [17,19]. A qualitative study also suggested modifiable 
factors to enhance lupus patients’ well-being, including im-
proved patient-provider relationship, social support, disease 
awareness, positive thinking, and stress reduction. Social me-
dia or other forms of electronic interaction also showed some 
promise for filling the human interaction component [13]. Ad-
ditionally, self-management strategies that produced favor-
able results included a low-salt diet, rest, exercise, stress re-
duction, managing medications, health communication, re-
duction of sun exposure, smoking cessation, and the use of 
coping skills [11]. Nonetheless, the literature on interventions 
for lupus patients in Thailand is scarce. One study conducted 
in 2011 found that, after the provision of health information 
and a health game about self-care behaviors, Thai adolescent 
lupus patients had better self-care behaviors [20]. However, 
the study did not evaluate whether the intervention impacted 
mental health or quality of life. 

Participatory action research (PAR) is based on the concepts 
of reflection, data collection, action, and evaluation to improve 
health and reduce health inequities by involving people who 
will improve their own health [21]. In consultation with the 
SLE Foundation, the largest lupus patient community in Thai-
land, an e-wellness program (eWP) was created to help sup-
port SLE patients during the COVID-19 pandemic, when social 
distancing was mandatory. Collaborative efforts between the 
researchers and the foundation leaders were formed with the 
research question, “What is the impact of the eWP on patients 
in the Thai SLE community?”. Using the PAR approach, this 
study aimed to evaluate whether the eWP impacted SLE-relat-
ed knowledge and health behaviors, mental health, and quali-
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ty of life among lupus patients in Thailand. The study’s con-
ceptual framework is shown in Figure 1.

METHODS

This 1-group, pretest-posttest design study was conducted 
from June to October 2021. Using G*Power 3.1 [22], an a priori 
sample size was calculated for the 2-tailed, paired t-test using 
an effect size of 0.3, alpha of 0.05, and power of 0.8; it was cal-
culated that 90 participants would be needed. Since an effect 
size from previous SLE-related intervention studies was not 
found, d=0.3 was used because the effect sizes in the social 
sciences are typically smaller than 0.3 [23].

Study Participants and Setting
There were 150 people registered with the eWP after the in-

vitation was posted on the Thai SLE Foundation Facebook page. 
Purposive sampling was used to select registrants who met 
the inclusion criteria (i.e., at least 18 years old, able to read and 
write Thai, and having been diagnosed with lupus by a physi-
cian). Registrants were excluded from the study if they had a 
severe mental illness (lupus psychosis) or disabilities prevent-
ing them from completing the questionnaire. 

Procedure and Measurements
Pretest

Ninety out of the 120 qualified registrants consented to par-
ticipate and completed the Physical and Psychosocial Health 

Assessment (PPHA) questionnaire via Alchemer (a survey ven-
dor). The rest preferred to attend the eWP without participat-
ing in the study. The PPHA questionnaire consisted of:

(1)	� Demographic and health history, including 7 questions 
on age, gender, education, income, relationship status, 
medical expense burden, and initial date of diagnosis.

(2) 	�SLE-related knowledge and behaviors, with questions 
developed based on a literature review. Face validation 
was conducted with 10 lupus patients. Content valida-
tion was done by two rheumatologists. There were 10 
SLE-related knowledge and 7 health behavioral ques-
tions including daily sleep duration, exercise frequency, 
exercise duration, sun exposure, medication compliance 
(forgetting and stopping medications), and the use of 
herbs.

(3)	� The Depression, Anxiety, and Stress Scales (DASS-Thai 
version), which contained three subscales with 7 items 
each [24]. Participants were asked to rank their feelings 
within the last week on a scale from 0 (did not apply to 
me) to 3 (applied to me very much or most of the time). 
Consistent with previous studies [12,25], Cronbach’s al-
pha values were good for the depression subscale (0.87), 
anxiety subscale (0.75), and stress subscale (0.83).

(4)	� The Lupus Quality of Life Scale (LupusQoL-Thai version), 
which contained 34 items measuring 8 domains includ-
ing physical health, planning, pain, intimate relationship, 
burden to others, emotional health, body image, and fa-
tigue [26]. The answers were scored on a scale of 0 (al-

Figure 1. Study conceptual framework. SLE, systemic lupus erythematosus; eWP, e-wellness program.
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ways) to 4 (not at all). The transformed score was found 
by taking each domain’s average score divided by 4 and 
multiplying by 100. The scores ranged from 0 (worst) to 
100 (best). Similar to the previous studies [12,25], Cron-
bach’s alpha of each domain was good, with a range of 
0.71-0.93.

Intervention
The 2 main components of the intervention included:
(1)	� Social support: All registrants were added to an online 

support group via the Line smartphone application, a 
popular social media platform in Thailand. The online 
support group was led and monitored by 2 Thai SLE Foun-
dation leaders who have lived with lupus for at least  
10 years. 

(2)	� Lifestyle and stress management: After being trained  
to use Zoom, the registrants attended three 90-minute 
weekly online workshops via Zoom. The workshop con-
tent was based on findings from previous studies con-
ducted by the researchers [12,25] and input from the SLE 
Foundation leaders. The week #1 workshop focused on 
SLE diagnosis and treatments. The week #2 workshop fo-
cused on self-management (e.g., diet, exercise, elimina-
tion, environment, and hygiene). The week #3 workshop 
focused on mental health management and resources. 
The workshops were recorded and posted to the Foun-
dation’s YouTube channel for those who wished to re-
view them later. The number of attendants in each work-
shop is presented in Figure 2. 

Post-test
Three months after the last eWP workshop, 72 participants 

out of 90 participants completed the PPHA questionnaire 
again (except for the demographic and health history ques-
tions) and received a 45 mL tube of sunscreen as a token. The 
data from 68 participants were used for analysis after exclud-
ing 4 with more than 20% missing answers. When using non-
parametric tests to check for the differences in demographic 
characteristics (age, gender, education, income, relationship 
status), there were no statistically significant differences be-
tween those who completed the eWP and those who did not. 
There were also no differences between those who completed 
less than 80% of the questionnaire and the rest.

Statistical Analysis
SPSS version 28.0 (IBM Corp., Armonk, NY, USA) was utilized 

for data analysis. Descriptive statistics were used to present 
the demographic characteristics and the variables of interest. 
After checking the assumptions (at least 30 pairs and the skew-
ness scores not exceeding +/-1) [27], the paired t-test was used 
to examine differences between the pre-eWP and post-eWP 
scores of SLE knowledge, mental health, and quality of life. 
The Wilcoxon signed-rank test was used to evaluate the signif-
icance of differences between pre-eWP and post-eWP health 
behaviors (ordinal variables).

Ethics Statement
This study received approval from California State University, 

Dominguez Hills Ethics Committee (IRB #21-152). Participants 
initialed the e-consent form before completing the question-
naire. Participants were informed that they could withdraw 
from the study at any time.

Figure 2. Flowchart of the study participants. eWP, e-wellness 
program.
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RESULTS

Demographics
All participants were women, with an average age of 37.3 

years old (standard deviation [SD], 8.7; range, 20-53). Most par-
ticipants (80.9%) had earned at least a bachelor’s degree. Many 
participants were in a relationship: married (45.6%) or dating 
(25.0%). The majority (76.5%) reported that they had either 
sufficient income or savings, while 23.5% of the participants 
did not have sufficient income. When asked to rate their bur-
den in terms of SLE-related medical expenses (0=no burden, 
10=excessive burden), 67.2% of the participants gave a rating 
between 0 points and 5 points, while 32.8% of them rated 
their burden as between 6 points and 10 points (mean±SD, 
4.7±2.6). On average, the participants had been diagnosed 
with SLE for 6.3 years (range, 2 months to 37 years). 

Knowledge
The percentages of the participants who gave correct an-

swers for each question are shown in Table 1. As indicated in 
the pre-eWP scores, participants lacked the most knowledge 
on vaccinations, birth control methods, and pregnancy. Partic-
ipants’ post-test knowledge improved, except for the vaccina-
tion and stress questions. When using the paired t-test to ana-
lyze further, there was a significant increase in SLE knowledge 
after the eWP (8.5±1.1) compared to before the eWP (7.5±

1.7; t(67)=5.3; p<0.001).

Systemic Lupus Erythematosus-related Health 
Behaviors
Daily sleep duration

As shown in Table 1, the percentage of the participants who 
slept less than 7 hr/day decreased from 52.9% to 29.0%. The 
Wilcoxon signed-rank test indicated that the post-eWP daily 
sleep duration was significantly higher than the pre-eWP daily 
sleep duration (Z=-3.1, p=0.002). 

Exercise 
Most participants exercised no more than 3 day/wk before 

and after the eWP (83.9 and 86.8%, respectively). Although the 
proportion of participants with a duration of exercise of ≥45 min-
utes increased from 47.7% to 53.0%, the change was not statis-
tically significant. 

Table 1. Comparison of SLE knowledge and health behaviors 
before and after the eWP (n=68)

Variables Pre-eWP Post-eWP

Knowledge (percentage of the participants  
answering the questions correctly)
SLE is a contagious disease 77.9 100.0
SLE is a curable disease 79.4 92.6
SLE mostly affects women 89.7 91.2
Each SLE patient may have different 

symptoms depending on which organ 
the autoimmune attacks

100.0 100.0

Pregnancy can make SLE symptoms 
worsen

67.6 83.8

Stress can make SLE symptoms worsen 100.0 98.5
SLE patients may choose to use any 

kind of birth control method
47.1 63.2

SLE patients should take herbal medicine 
or supplements while receiving  
medical treatment from the doctor

72.1 92.6

SLE patients may choose to stop taking 
medications by themselves when the 
SLE symptoms are under control

88.2 94.1

SLE patients can obtain vaccinations at 
any time

29.4 29.4

Health behaviors
Hours of sleep (hr/day)
   <7 52.9 29.0
   7-8 39.7 63.2
   >8 7.4 7.4
Exercise frequency (day/wk)
   0-1 47.1 50.0
   2-3 36.8 36.8
   4-5 10.3 10.3
   6-7 5.9 2.9
Exercise duration (min)
   <30 20.9 22.7
   30-45 31.3 24.2
   45-60 37.3 39.4
   >60 10.4 13.6
No. of days with sun exposure 
   0-1 55.9 57.4
   2-3 26.5 33.8
   4-5 11.8 2.9
   6-7 5.9 5.9
No. of days forgetting to take medica-
tions 
   0 69.1 58.8
   1 11.8 29.4
   2 17.6 7.4
   3 1.5 4.4

   >3 0.0 0.0

Values are presented as %.
SLE, systemic lupus erythematosus; eWP, e-wellness program.
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Sun exposure 
Before the eWP, 17.7% of the participants reported exposure 

to sunlight between 10:00-16:00 without sunscreen or long-
sleeve clothing for more than 3 day/wk. After the eWP, this 
percentage decreased to 8.8%. However, this change was not 
statistically significant. 

Medication compliance
The percentage of participants forgetting to take medica-

tions more than 1 day/wk decreased from 19.1% to 11.8%. This 
change, however, was not statistically significant. Eight partici-
pants reported that they previously stopped taking medica-
tions at one point without consulting a doctor. Since they at-
tended the eWP, they had not done so.

Using herbs
Before the eWP, 6 participants reported using herbs that 

were not prescribed by a doctor, and 5 of them did not inform 
the doctor about it. After the eWP, 2 participants reported us-
ing herbs without informing a doctor. 

Mental Health
Before the eWP, based on the DASS recommended cut-off 

scores for categorizing the severity [24], 11.7% of the partici-

pants were potentially at risk of having severe or extremely se-
vere stress levels. Approximately 32.4% of them reported hav-
ing severe or extremely severe anxiety levels, and 10.3% of 
them reported having severe or extremely severe depression 
levels. Overall, the participants reported significantly less stress 
and anxiety 3 months after the eWP concluded. For depression, 
while the mean score decreased after the eWP, the change was 
not statistically significant (Table 2).

Table 2. Description and paired t-test findings of the mental health variables 

Variables Pre-eWP (%) Post-eWP (%) t df p-value

Stress, mean±SD (Min-Max) 7.4±4.1 (0-20) 6.0±3.7 (0-18) -4.4 66 <0.001

   Normal 55.9 74.6

   Mild 19.1 7.5

   Moderate 13.3 12.0

   Severe 7.3 4.5

   Extremely severe 4.4 1.5

Anxiety, mean±SD (Min-Max) 6.0±3.8 (0-18) 5.1±3.8 (0-18) -2.9 67 0.005

   Normal 26.5 39.7

   Mild 10.3 7.4

   Moderate 30.9 32.4

   Severe 16.2 10.3

   Extremely severe 16.2 10.3

Depression, mean±SD (Min-Max) 5.1±4.1 (0-19) 4.5±3.6 (0-15) -1.7 67 0.090

   Normal 55.9 55.9

   Mild 13.3 17.7

   Moderate 20.5 17.6

   Severe 7.3 5.9

   Extremely severe 3.0 2.9

eWP, e-wellness program; SD, standard deviation; Min, minimum; Max, maximum; df, degree of freedom.

Table 3. Paired t-test findings of the SLE-related quality of life 
domains

Quality of life domains Pre-eWP Post-eWP t df p-value

Physical health 80.9±14.6 82.6±12.9 1.6 53 0.110

Pain 74.9±19.5 81.3±16.6 3.6 65 <0.001

Planning 74.5±19.6 79.9±19.6 2.3 62 0.030

Intimate relationship 65.0±31.1 71.1±31.5 2.7 43 0.010

Burden to others 67.0±23.5 71.3±23.4 1.7 66 0.090

Emotional health 73.1±19.5 77.2±20.3 2.4 65 0.020

Body image 67.7±28.4 66.6±26.4 -0.5 44 0.650

Fatigue 65.4±20.0 68.9±20.5 2.2 58 0.030

Values are presented as mean±standard deviation. 
SLE, systemic lupus erythematosus; eWP, e-wellness program; df, degree of 
freedom.
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Systemic Lupus Erythematosus-related Quality 
of Life

All domains of SLE-related quality of life were impacted (Ta-
ble 3). Before the eWP, the most impacted domains were inti-
mate relationship, fatigue, burden to others, and body image. 
After the eWP, each domain score improved except the body 
image domain. The paired t-test showed that the quality of life 
domains of pain, planning, intimate relationship, emotional 
health, and fatigue improved significantly (p<0.05). 

DISCUSSION

The study participants were all women, congruent with the 
previous striking finding of a 9:1 women-to-men ratio of SLE 
prevalence [1]. While approximately three-quarters of partici-
pants reported higher than average education among Thais 
[28] and had sufficient income, a third of them (32.8%) felt the 
burden of medical expenses, which subsequently might im-
pact their mental health and treatment compliance.

Before the eWP, all participants already knew that SLE patients 
may manifest symptoms and that stress worsens lupus symp-
toms, but many of them lacked knowledge regarding the impact 
of pregnancy, birth control options, and vaccinations. Overall, 
the participants’ knowledge increased significantly after they 
attended the eWP. Most understood that lupus is an incurable, 
non-contagious disease that might worsen if they become preg-
nant. They were also aware that they should not stop taking med-
ications or start taking any herbal medicine or contraceptives 
without consulting their physician. However, many still did not 
know that they may not get vaccines at any time they want. 

When examining changes in health behaviors, this study 
found a significantly increased daily sleep duration after the 
eWP concluded. While not statistically significant, other desir-
able changes were also noticed, including a decrease in sun 
exposure and an increase in treatment compliance. This find-
ing is similar to another study reporting that a health educa-
tion-based intervention improved lupus patients’ knowledge 
(e.g., risk factors, signs/symptoms, treatments, complications) 
and self-care behaviors, such as avoiding risks and medical 
compliance [29]. For exercise, the study participants reported 
a decrease in exercise frequency which coincided with another 
study that reported lower physical activity during the pandem-
ic [30]. A new idea to motivate lupus patients to exercise in-
doors could be beneficial for this population, as a systematic 
review supported that an exercise intervention compared to 

usual care increased quality of life, especially in the physical 
functioning domain [31].

Interestingly, despite the COVID-19 pandemic, the mean 
scores for stress, anxiety, and depression were comparable to 
the mean scores from a 2019 study [12]. After the eWP, the 
participants reported decreases in stress, anxiety, and depres-
sion scores. This result suggests that lifestyle and stress man-
agement workshops might increase patients’ understanding 
of the disease and provide ideas on how to handle stress (e.g., 
positive thinking or deep breathing), which in turn improves 
mental health status. Specifically, using the e-support group 
might have provided a social network and peer support that 
the patients needed to deal with this chronic disease [32]. 

Consistent with a previous web-based study [12], the partic-
ipants reported that all SLE-related quality of life domains were 
diminished, with the intimate relationship, fatigue, burden to 
others, and body image domains being impacted the most. 
After the eWP, the domains of pain, planning, intimate rela-
tionship, emotional health, and fatigue improved significantly. 
This outcome is congruent with previous systematic reviews, 
which reported that diet, exercise intervention, and psycho-
logical interventions such as biofeedback with a relaxation 
technique or psychoeducation helped improve at least 1 do-
main of quality of life such as pain and fatigue [17,18]. For body 
image, the domain score might have worsened due to auto-
immune-caused skin rashes, especially on the face, disfigured 
joints, and hair loss. Furthermore, medications such as chemo-
therapy or steroids might cause weight gain and darken skin 
color. Until the disease is under control, patients need time to 
adjust and accept these changes [33]. Long-term follow-up 
might be more appropriate to see changes in this domain. 

As the study outcomes were discussed with the SLE Founda-
tion leaders to empower the community, the Foundation has 
established the “Friends Helping Friends” program to elevate 
the financial burden for patients who cannot afford travel ex-
penses to follow up with their doctors. This program is funded 
by SLE patients and families in the community. Other recom-
mendations to the Foundation included improving the eWP 
model by (1) adding more details on vaccinations, pregnancy, 
and birth control options in the self-care workshops; (2) creat-
ing online indoor exercise programs by using volunteer lead-
ers (e.g., a yoga trainer or aerobic dancer); and (3) offering ac-
tivities to help patients increase their self-image, such as on-
line cosmetic training [34]. In addition, a similar face-to-face 
wellness program may be offered at major hospitals in Thailand 
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to lupus patients who do not have Internet access. 
This is the first intervention study conducted among adult 

lupus patients in Thailand. The project also showed how health-
care providers could collaborate with the community of inter-
est to help lupus patients creatively during the COVID-19 pan-
demic. However, the generalizability is limited to lupus patients 
who have Internet access. Other study limitations include (1) 
selection bias, insofar as the program involved individuals with 
high motivation to improve their health; (2) the Hawthorne ef-
fect, according to which the participants might change their 
behaviors due to being observed, not because of the interven-
tion’s effectiveness [35]; (3) self-reporting bias; (4) attrition bias, 
which might have occurred if participants withdrew from the 
study due to a lack of satisfaction with the eWP (although the 
loss to follow-up rate of 20% was acceptable [36]); and (5) the 
inability to assume a causal effect due to the lack of a control 
group. For future research, a randomized controlled trial is ad-
visable. Long-term follow-ups at 6 months and 12 months 
may also be worth the time and resources. 

In conclusion, the eWP showed promising outcomes of im-
proved SLE-related knowledge and health behaviors, better 
mental health status, and enhanced quality of life. It also pro-
vided an alternative and innovative approach to help SLE pa-
tients manage their health. It would be beneficial if healthcare 
providers work collaboratively with communities such as the 
SLE Foundation in expanding and offering the eWP to more 
lupus patients to maximize their quality of life while they try 
to live with the condition. 
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