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Abstract

Dry eye disorder (DED) is a chronic medical condition that requires ongoing treatment, with increasing prevalence worldwide.
Traditional Thai eye exercises (TFM) and Chinese eye exercises of acupoints (CEA) are believed to improve ocular health. The
objective of this study is to examine the efficacy and potential adverse effects of TFM and CEA in treating DED compared to stan-
dard treatment of lid hygiene (STD). In this 12-week single-blind randomized controlled trial, 84 participants aged 20-60 years with
mild to moderate DED were recruited from Thammasat University Hospital, Thailand. They were equally divided into three groups:
TFM, CEA, and STD (28 participants each). The participants were trained to self-administer treatments at home. The primary out-
comes were OSDI scores, SIT, TBUT, and CSS, while the secondary outcomes were ocular tests, including VA and Likert scale,
to measure DED-related symptoms. One-way ANOVA and repeated measures (ANOVA) were used to compare results between
groups and study visits, respectively; p<0.05 were considered statically significant. The post-treatment results showed a gradual
improvement of OSDI (p<0.001), TBUT (p <0.001), and SIT (p<0.01) in all groups. CSS improved significantly only in CEA groups
(p<0.05). No significant differences were found between the study groups, except for SIT in week 4 and week 12 when there was a
greater reduction of SIT in CEA compared to TFM and STD groups (p < 0.05). No adverse event was observed in all study groups
throughout the intervention program. TFM and CEA could be effectively used as alternative treatments for STD without any nega-

tive side effects.
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Introduction

Dry eye disorder (DED) refers to chronic ocular condi-
tions caused by the imbalance of tear fluid in the ante-
rior eyes. DED-related symptoms range from dryness,
irritation, watering, and a burning sensation. Patients
with DED may visit eye clinics to receive medical
treatments. DED symptoms range from mild, such as
discomfort or conjunctivitis, to severe indications, for
example, cornea scar and visual damage [1,2]. If left
untreated, symptoms of DED can escalate and lead to
complications like corneal inflammation and infection
[3]. It has been observed that the prevalence of dry
eye disease is comparatively higher among the Asian
population than in Europe and the United States [4].
DED incidence has been increasing steadily because
of excessive screen time and long hours of working
online [5].

DED is divided into two types: aqueous tear deficien-
cy caused by insufficient tear production, and evapo-
rative dry eye caused by an unstable lipid tear layer.
The co-occurring of both can mixed-type DED. Con-
sequently, the diagnosis on DED must be precise to
prescribe effective treatments [2,6]. A wide range of
options, such as artificial tears, environmental adapta-
tion to punctual occlusion, or lid surgery, are available
to treat DED [7,8]. Standard treatment of lid hygiene or
(STD) is another viable option to treat patients with
evaporative dry eye or mixed-type DED [9]. The pro-
cesses of lid hygiene involve warm compresses, eye-
lid massage, and lid scrub.

Traditional alternative therapies such as herbal rem-
edies, nutritional supplements, and acupuncture are
currently provided to treat and prevent DED [10-12].
Each therapy can be used in conjunction with standard
treatments. Chinese acupuncture (CA) is one of the
alternative therapies extensively investigated for its
effects to treat DED [13]. Contemporary research has
determined the effects of CA in terms of frequency,
acupuncture points, and treatment interval [14].
Previous studies reported that CA on the human face
was found to produce positive effects, while exact
acupuncture points to achieve effectiveness are still
unspecified [15,16]. However, the difficulties of ap-
plying CA include needle phobia, frequent visits, and
traveling. Thus, the home therapy techniques that
DED patients can perform by themselves may be pref-
erable as practical solutions.

Chinese eye exercise of acupoints (CEA) is a type
of massage on periocular acupoints employing tradi-
tional Chinese acupressure to improve ocular health.
CEA can alleviate ocular fatigue and other symptoms
associated with vision [17] and decelerate myopia
while the findings on CEA's effects remain debatable
[18,19]. China has implemented the eye exercises
of acupoints in schools which seek to relieve visual
symptoms and lower myopia in students [20].

Thai yoga, known as Ruesi Dadton (RSD), is a tra-
ditional form of Thai exercise that incorporates con-
trolled breathing, meditation, and postures. This prac-
tice has been widely utilized in Thailand for many
years and is considered a mind-body exercise [21,22]
to restore homeostasis, manage pain, and promote
muscle flexibility [23-25]. The guiding principles and
techniques of RSD resemble low-intensity yoga exer-
cises that yield considerable physical and psychologi-
cal health benefits [26]. The first set of RSD exercises
is referred to as the Seven Steps of Thai Facial Mas-
sage (TFM). The massage locations, including face,
head, ear, and neck, aim to relieve ocular discomfort
and related symptoms ranging from blurred vision,
irritation and burning sensation [27]. TFM seems to
share similar massage points with CA and CEA. Cur-
rent research highlights that collaborative stimulation
of various acupoints produces greater clinical effects
on DED compared to single acupoint treatments [28].
Both TFM and CEA incorporate various acupoints to
achieve optimal effects to relieve DED [20,27]. DED
has become an emerging public health concern with
a rising number of patients suffering from DED [29].
Currently, there is limited clinical evidence on the im-
pact of TFM and CEA on DED. Moreover, it should be
noted that the Seven Steps TFM has not been utilized
previously to mitigate DED-associated symptoms.
Therefore, this study aimed to compare the efficacy
and side effects of TFM, CEA, and STD in relieving
DED.

Methods

Study design

The 12-week study was designed to explore the ef-
fectiveness and safety of TFM and CEA in DED. The
study was conducted between July 2022 and May
2023, with the investigators being blinded. The study
flow chart is represented in figure 1.

Ethical consideration

This research was a single-blind randomized con-
trolled trial conducted in the outpatients of Tham-
masat University Hospital, Pathum Thani, Thailand,
between July 2022 and May 2023. This study was
approved by the Human Research Ethics Committee
of the Faculty of Medicine, Thammasat University,
Thailand (approval number: MTU-EC-O0-0-011/65).
This research complied with the Declaration of Hel-
sinki. It was registered in the Thai Clinical Trial Reg-
istry (trial registration identifier: TCTR20221130005).
Volunteers were informed about the research protocol
before they were recruited into this research. All the
participants signed their written informed consent be-
fore participating in this research. They were notified
that they had the right to withdraw from this research
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at any time without any restrictions. The 12-week in-
tervention program was designed to investigate the
effectiveness and safety of TFM, CEA, and STD to
relieve DED.

Sample size and sampling method

The average ocular surface disease index (OSDI) from
a previous acupressure study [30] indicated an effect
size of 0.76. The researchers employed G-power soft-
ware with 80% power and a 5% significance level to
calculate the sample size. Twenty-eight participants
from TFM, CEA, and STD groups were required for
each group to compensate for the 20% dropout rate.
Therefore, a total number of 84 participants were re-

cruited for this study. In order to allocate participants
to one of the three groups, a block of six randomiza-
tion methods was utilized. As the treatment method
employed could not be blinded, the participants were
informed of the group they were assigned to. The in-
vestigators, however, were kept unaware of the group
to which each participant belonged.

Participants

Between July 2022 and February 2023, a total of 141
volunteers from the ophthalmology unit at Thammasat
University Hospital in Pathum Thani, Thailand, were
enrolled in a study. Out of the 141 participants, 84 in-
dividuals who met the inclusion criteria were random-

Screening visit:

(N=141)

Assessed for eligibility (Inclusion criteria & exclusion criteria)
(Case history, OSDI questionnaire, VA test, SIT, TBUT and CSS)

Not meet criteria

Meet criteria
Randomized to study groups (N = 84)

Excluded (N=57)

l

l

TFM group (N = 28)
- Received training for 7 steps RSD
- Perform 5 mins section
- 2 times a day: 5 days a week

CEA group (N =28)
- Received training for 5 steps CEA
- Perform 5 mins section
- 2 times a day: 5 days a week

- for 12 weeks

STD group (N = 28)
- Received training for Lid Hygeine
- Perform 15 mins treatment
- 2 times a week (3 days apart)

- for 12 weeks

|

- for 12 weeks

""""""""""""""" - OSDI questionnaire
Baseline - Scheimer I Test (SIT), Tear Break Up Time (TBUT), Cornea Staining Scale (CSS), Visual Acuity (VA),
Likert Scale
I | |
Ph 11 : : :
V:’)::l:: - OSDI questio:maire I | |
| | !
---------------------------- - OSDI questionnaire
Week-4 - Scheimer I Test (SIT), Tear Break Up Time (TBUT), Cornea Staining Scale (CSS) Visual Acuity (VA)
| | [
| TFM: 1lost follow up (N-27) | | CEA: 1 lost follow up (N-27) | | STD: 1lost follow up (N-27) |
I
STD: 1 case withdraw
(Retinal Detachment: RD) (N=26)
[
‘Week-8 | - OSDI questionnaire |
| | |
! | |
- OSDI questionnaire
‘Week 12 - Scheimer I Test (SIT), Tear Break Up Time (TBUT), Cornea Staining Scale (CSS), Visual Acuity (VA),
Likert Scale

Data Analysis
TFM (N=27)

Data Analysis
CEA (N=27)

Data Analysis
STD (N=26)

Figure 1. Study flow chart
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ly assigned to one of three groups - TFM, CEA, and
STD, with each group consisting of 28 participants.
The inclusion criteria were: (1) males or females aged
20-60 years, (2) symptomatic DED for 3 months, (3)
OSDI scores above 12, (4) TBUT between 5 to 10 secs
or SIT between 5 to 10 secs in one or both eyes which
indicated mild to moderate DED.

The exclusion criteria were: (1) ocular and/or system-
ic conditions that directly contribute to DED, such as
thyroid eye disease, Stevens-Johnson syndrome, cra-
nial nerve palsy, (2) a history of refractive surgery
or ocular surgery, (3) LogMAR Visual Acuity (VA)
worse than 0.3 in each eye, (4) pregnant or breastfeed-
ing women, (5) wearing contact lenses for more than
72 hours per week, (6) using routine medications or
supplemental supplies that may contribute to DED, (7)
using alternative treatments of and CEA in the last six
months, (8) the participants who could not follow the
study protocol for longer than a week.

Data collection and procedures

Primary and secondary outcomes

The primary outcome was OSDI scores SIT, TBUT,
and CSS, while the secondary outcomes were ocu-
lar tests, including VA and Likert scale, to measure
DED-related symptoms. The standardized OSDI
questionnaire, a 12-item scale to evaluate DED-relat-
ed symptoms [31,32] in the Thai version Field [33],
was chosen as the primary outcome in this study. The
score ranges from 0 to 100 (0-12: normal, 12-22: mild,
23-32: moderate, 33-100: severe) while higher scores
mean severe dry eye symptoms [33]. The OSDI ques-
tionnaire was collected at baseline, week 1, week 4,
week 8 and week 12.

The Schirmer test (SIT), designed to examine tear vol-
ume, is a noninvasive method to collect human tears.
The researchers placed a Schirmer paper strip (What-
man No. 41 filter paper) at the lower fornix 2/3 towards
the lateral side for 5 minutes to determine the wetting
range (mm) [8]. The Schirmer’s paper is a reliable tool
for identifying DED and determining biomarkers [34].
TBUTs were verified instantly by employing a slit
lamp biomicroscope and video recording system. The
researchers instilled three dyes on the superior bulbar
conjunctiva. Then, each participant was informed to
blink as normal, and a dark spot in the tear film was
observed [35]. TBUT has been widely used to examine
dry eyes since it is a convenient and efficient [36].
Corneal surface staining (CSS) measures the staining
density on a fluorescent dye seen on the cornea. Ox-
ford grading system defines the CSS scores between
(no staining) and 5 (severe staining) [8,37].

Visual acuity (VA) is one of the commonly used tests
used to assess the ability of human eyes to differenti-
ate shapes and items in detail at a specific distance by

applying a Snellen chart or E-chart [38]. The partici-
pants in this study experienced some reduced vision.
VA test was collected at baseline, week 4, and week
12 to monitor any changes resulting from treatments.
The ocular tests, including SIT, TBUT, and CSS, were
collected at baseline, week 4, and week 12, as shown
in the flowchart.

This study employed a 5-point Likert scale from 1
(very slight concern), 2 (slight concern), 3 (moderate
concern), 4 (very concern), to 5 (extreme concern) to
determine the impacts of DED on daily life at baseline
and week 12.

Intervention

The 12-week intervention program in this study con-
sisted of three groups: TFM, CEA as interventions,
and STD as a control. In each group, the experts
demonstrated and trained the participants on how to
perform their assigned treatment at home. —

In the TFM group, a traditional Thai medicine practi-
tioner demonstrated how to perform the seven steps of
facial massage to TFM participants. After the demon-
stration was completed, the participants were asked
to perform all the steps in front of the practitioner to
validate the accuracy of their practice. TFM consisted
of seven steps that aimed to massage and exercise the
facial, head, and neck areas: (1) brush back, (2) face
powdering, (3) mount whipping, (4) chin whipping,
(5) chin pressing, (6) ear rubbing, (7) occiput slap-
ping. The complete description of all the steps is rep-
resented in Supplementary 1. Each TFM practice took
5 minutes to complete, and the participants were asked
to perform it twice a day, 5 days a week for 12 weeks.
In the CEA group, a traditional Chinese medicine
practitioner demonstrated how to perform self-mas-
sage to the participants. After the demonstration was
completed, the participants were asked to perform
the self-massage in front of the practitioner to vali-
date the accuracy of their practice. CEA comprised 5
acupressure steps on 8 acupoints around the eye globe
[17]. These acupoints included BL1 (Jingming), BL2
(Caunzhu), ST2 (Sibai), EX-HN4 (Yuyao), EX-HNS5
(Taiyang), TE-23 (Sizhukong), GB (Tongziliao), ST1
(Chengai). The complete description of all the steps
is represented in Supplementary 2. Each CEA prac-
tice took 5 minutes to complete and the participants
were asked to perform it twice a day, 5 days a week
for 12 weeks. The researchers provided the handouts
containing QR codes for video demonstrations and re-
searcher contact details and daily record forms. The
researchers also made weekly calls to follow up the
progress of the participants.

In the STD group, optometrists demonstrated how
to perform STD to the participants. STD consisted
of three steps: warm compress, lid massage, and lid
scrub. The participants performed a warm compress
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by using a self-heating carbon eye mask for 10 min-
utes. Lid massage was performed around the upper
and lower eyelids, and lid scrub was performed by
using a sterile cotton bud to clean the eyelids [39].
The STD practice took 15 minutes to complete, and
the participants were asked to perform it twice a week
with 2-to-3-day intervals for 12 weeks.

The researchers provided handouts containing QR
codes for video demonstrations, researcher contact de-
tails, and daily record forms to all three groups. In the
first week, all participants were required to send the
video recorder of their practice back to researchers to
check for corrections. If any concerns or misconduct
arose, researchers were notified, trained, and consult-
ed to ensure that participants were compliant with the
study protocol. The researchers also made weekly
calls to follow up on the progress of the participants.
The researchers granted permission to all participants
to continue their routine systemic medication pre-
scriptions, including ACE inhibitors and angiotensin
receptor blockers for hypertension. Additionally, the
use of supplementary vitamins, such as vitamins C
and B, Glutathione, Zinc, and multivitamins, was per-
mitted. Participants were also allowed to utilize artifi-
cial tears, both preservative and preservative-free, to
avoid exacerbating their DED symptoms. Throughout
the study period, participants were advised to keep
a record of any changes made to their routine medi-
cations, vitamins, and supplements. The researchers
interviewed the participants using social applications
and completed record forms, including the OSDI and
safety questionnaires, in weeks 1 and 8. The partici-
pants were informed to return for follow-up exams at
week 4 and week 12. Moreover, the participants in all
three groups were asked to write down a daily record
of how they experienced any adverse effects or ill-
nesses throughout the 12-week intervention program.

Statistical analysis

SPSS software version 24 (IBM, NY, USA) was used
to analyze statistical data. The data was presented in
mean and standard error. P <0.05 was considered as

statistically significant. One-way ANOVA and A chi-
squared test were used to compare demographic char-
acteristics among all three groups. One-way ANOVA
and independent t-tests were used to compare the dif-
ferences between groups, while repeated measures
ANOVA was used to compare outcome measurements
across different intervals. A paired-sample t-test was
conducted to analyze the differences between the ef-
fects of DED on daily life before the treatments and
after the treatments.

Results

Baseline characteristics

Table 1 shows demographic data: age, digital hours,
symptoms period, gender, artificial tear use, and
smoking history. Eighty participants completed the
program (TFM=27, CEA=27, STD=26); while three
participants were excluded from this study because
they did not follow the research protocol and one par-
ticipant dropped out in week 6. The mean age of the
remaining participants was 30.95 + 1.27. Most par-
ticipants spent more than 8 digital hours a day. The
majority of all the participants were females with the
ratio of males: females at 10:70; while most of the
participants experienced DED-related symptoms less
than a year. Most participants did not use artificial
tears and they were non-smokers.

Clinical assessment

Primary outcome measurement: OSDI questionnaire

Table 2 reports the total OSDI scores and its catego-
ries, namely ocular symptoms, vision-related func-
tions, and environment triggers in all three groups at
baseline, in week 1, week 4, week 8, and week 12.
The total OSDI scores were significantly reduced in
all three groups (p<0.001), while ocular symptoms,
vision-related functions, and environment triggers
decreased continuously with statistical significance
(p<0.001) in all three groups from baseline to week
12. STD showed the greatest reduction followed by

Table 1. Demographic data of the participants in all three groups at baseline

Demographic data TFM (N=27) CEA (N=27) STD (N=26) P
Age (mean + SE)*? 31.74+2.37 26.67+1.98 34.57+£2.32 0.046"
Digital Hours (mean = SE)*® 9.85+0.36 8.96+0.33 8.63+0.46 0.083
Symptoms period (N)

(3-6 months, 6-12 months, >12 months)® 10:11:6 15:7:5 8:9:9 0.339
Gender (N) (male: female) ® 5:22 3:24 2:24 0.474
Artificial tear (N) (yes: no)® 6:21 4:23 7:19 0.553

Smoke or second hand (N) (yes: no) ® 6:21 7:20 4:22 0.462

TFM, Thai facial massage; CEA, Chinese eye exercise of acupoint; STD, standard treatment;
*One-way ANOVA (mean SE); ® Pearson chi-square (N%);
* Statistically significant differences with p < 0.05.
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TFM and CEA. All three groups had no statistically
significant differences from week 1 to week 12.

Secondary outcome measurement

Table 3 reports the outcomes, including SIT, TBUT,
CSS, and VA, in all three groups at baseline in weeks
4 and 12.

The results indicated that SIT and TBUT in both eyes
exhibited statistical improvement (p<0.01) in all three
groups; while an improvement in CSS was observed
in the CEA group only (right p=0.008, left p=0.024)
There was a statistical improvement (p=0.028) in the
right eye in TFM group; while there was no statistical
improvement in the VA presented in the CEA group
and STD group. TFM could help improve vision acu-
ity in TFM group.

TBUT, CSS, and VA were compared between groups
and did not differ significantly in all three groups from
week 4 to week 12.

Significant differences in SIT were detected between
groups in week 4 (right p=0.034, left p=0.012) and
week 12 (right p<0.001, left p<0.001). The CEA group
showed the greatest improvement, followed by TFM
and STD. A significant difference was found between
TFM group and CEA group and another significant
difference was found between CEA group and STD
group.

According to table 4, the results showed that SIT was
significantly improved among the CEA group com-
pared to the STD group at both week 4 and week 12

(p<0.05). Additionally, TFM was significantly im-
proved in the CEA group at week 12 (p<0.005). This
suggests that SIT is greatly improved with CEA treat-
ment, although there is no significant difference be-
tween TFM and STD.

Table 5 demonstrates the impacts of DED on daily
life in all three groups at baseline and in week 12.
There was no statistically significant difference in
the impacts of DED on daily life between the groups
(p=0.197 at baseline, p=0.978 in week 12).

At baseline, the scores on the impacts of DED were
interpreted as moderate concern ranging from 3.07,
2.74, to 3.27 in TFM, CEA and STA respectively.
After the intervention program, the scores decreased
statistically significantly (p<0.001) to 1.48, 1.44, and
1.46 in TFM, CEA, and STD, respectively. The sig-
nificant decrease indicated the impacts of DED from
moderate to very slight concern in week 12.

Discussion

In this study, 80 participants completed the 12-week
intervention program, which consisted of two inter-
ventions (TFM, CEA) and a control (STD). Our study
revealed that participants in the CEA group who had
the lowest average age demonstrated a greater degree
of improvement following treatment in comparison to
the STD and TFM groups. This discovery highlights
the potential impact of age on treatment outcomes,
as it was mentioned previously that DED severity is

Table 2. Total OSDI scores and its categories in all three groups at baseline, in week 1, week 4, week 8, week 12

Ocular Surface Disease In- Baseline Week 1 Week 4 Week 8 Week 12 b

dex (OSDI) (total score) Mean£SE Mean+SE Mean+SE Mean+SE Mean+SE P

Total score (100%)

TFM (N=27) 42.61+£2.70 29.76+2.39 21.94+2.16 20.72+1.92 19.47+£2.18 <0.001*

CEA (N=27) 37.96+3.09 28.86+2.78 21.624+2.75 17.71£2.30 19.09+0.51 <0.001*

STD (N=26) 39.3143.75 30.66+3.12 21.9542.95 19.88+2.23 14.42+1.88 <0.001*
p* 0.571 0.602 0.995 0.595 0.211

Ocular symptoms (41.67%)

TFM (N=27) 15.19+1.09 11.24+0.98 8.79+0.94 8.52+0.91 8.06+0.96 <0.001*

CEA (N=27) 12.92+1.08 8.81£1.19 8.03+1.08 6.54+1.02 7.59+1.27 <0.001*

STD (N=26) 14.70+1.64 11.96+1.27 9.39+1.14 8.09+0.88 6.43+0.87 <0.001*
p* 0.426 0.136 0.665 0.300 0.540

Visual Related functions

(33.33%)

TFM (N=27) 14.30+1.00 8.98+0.85 5.52+0.73 6.43+0.71 4.65+0.73 <0.001*

CEA (N=27) 14.09+1.45 9.02+1.04 6.84+1.29 5.60+0.86 5.35+0.99 <0.001*

STD (N=26) 13.38+1.53 9.44+1.22 5.414+0.96 5.52+0.88 3.41+0.71 <0.001*
p* 0.881 0.968 0.552 0.692 0.256

Environmental triggers (25%)

TFM (N=27) 12.93+1.22 9.37+0.97 7.61+0.93 5.75+0.59 6.99+1.00 <0.001*

CEA (N=27) 10.94+0.88 9.02+0.84 6.37+0.71 5.56+0.61 6.14+0.69 <0.001*

STD (N=26) 11.21£1.27 9.25+1.13 7.14£1.22 6.26+0.84 4.56+0.62 <0.001*
p* 0.408 0.943 0.661 0.760 0.099

TFM, Thai facial massage; CEA, Chinese eye exercise of acupoint; STD, standard treatment;
2 One-way ANOVA, between groups; ° repeated measure ANOVA, between time;

* Statistically significant differences with p < 0.05.
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Table 3. Mean Standard Error of TBUT, SIT, CSS, VA of all three groups at baseline, week 4, week 12

Secondary Baseline Week 4 Week 12 b
outcome (Mean =+ SE) (Mean + SE) (Mean = SE) p
parameter: Right Left Right Left Right Left Right Left
SIT (mm.)
(gilzvé) 9.224+0.96 9.07£1.10 11.92+1.07 12.18+1.02 14.18+1.23 14.66+1.15  <0.001*  <0.001*
(I\CIEZA;) 12.22+1.07 12.40+1.36 15.62+1.09 16.44+1.19 19.92+1.27  20.59+1.38  <0.001*  <0.001*
STD (N=26)  9.03£1.13 9.92+1.14 11.80+1.31 12.11£1.22 12.53£1.26 13.15+1.22 0.004* 0.009*
p* 0.063 0.061 0.034* 0.012* <0.001* <0.001*
TBUT
(second)
(;g/;) 3.67+0.28 3.63+0.32 4.04+0.26 4.48+0.28 5.18+0.25 5.22+0.33 <0.001*  <0.001%*
(I\(I:EZA7) 4.37+0.31 3.63+0.28 5.03+0.21 4.66+0.23 5.66+0.25 5.62+0.27  <0.001* <0.001*
STD (N=26)  3.92+0.38 3.73+0.33 4.26+0.29 4.46+0.32 5.50+0.44 5.57€0.40  <0.001* <0.001*
p* 0.308 0.967 0.084 0.854 0.563 0.651
CSS (grade)
(;g/;) 0.52+0.11 0.63+0.10 0.62+0.16 0.37+0.12 0.33£0.11 0.48+0.14 0.208 0.170
(T\CIE;;) 0.67+0.13 0.63+0.12 0.51+0.09 0.48+0.11 0.25+0.08 0.22+0.81 0.008* 0.024*
STD (N=26)  0.62+0.12 0.58+0.13 0.53+0.13 0.50+0.13 0.54+0.13 0.46+0.13 0.875 0.798
p* 0.685 0.941 0.824 0.994 0.222 0.342
VA (logmar)
(;EIZ\/;) 0.40+0.01 0.030+0.01 0.010+0.01 0.011+0.01 0.021+0.01 0.003+0.01 0.028%* 0.109
(I\CIEZA;) 0.40+0.20 0.020+0.01 0.020+0.01 0.005+0.01 0.016+0.01 0.004+0.01 0.120 0.288

STD (N=26)  0.30+0.01 0.020+0.01 0.031+0.01 0.022+0.01 0.023+0.01 0.019+0.01 0.896 0.973
p* 0.848 0.838 0.691 0.371 0.939 0.518

TFM, Thai facial massage; CEA, Chinese eye exercise of acupoint; STD, standard treatment; SIT, Schirmer I test; TBUT, Tear
break up time; CSS, Cornea staining scale; VA, visual acuity

* One-way ANOVA, between groups; ° repeated measure ANOVA, between time;

* Statistically significant differences with p < 0.05.

Table 4. SIT compared between groups in week 4 and week 12

SIT: Week 4 (Mean + SE) Week 12 (Mean + SE)
Right Left Right Left

TFM (N=27), CEA 11.92+1.07, 12.18+1.02, 14.18+1.23, 14.66+1.15,

(N=27) 15.62+1.09 16.44+1.19 19.92+1.27 20.59+1.38

p value ® 0.066 0.015% 0.003* 0.004*
TFM (N=27), STD 12.18+1.02, 14.18+1.23, 14.66+1.15,

(N=26) 11.92:1.07, 11.80+1.31 12.111.22 12.53+1.26 13.1541.22

p value ® 0.736 0.852 0.295 0.264
CEA (N=27), STD 15.62+1.09, 16.44+1.19, 19.92+1.27, 20.59+1.38,

(N=26) 11.80+1.31 12.11+1.22 12.53+1.26 13.15+1.22

p value ® 0.041* 0.039* 0.002* 0.005*

TFM, Thai facial massage; CEA, Chinese eye exercise of acupoint; STD, standard treatment.
* independent sample t-test, between group;
* Statistically significant differences with p < 0.05.
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Table 5. Impacts of DED on daily life (Likert scale) at baseline and week 12

g . Baseline Week 12 b
Impact of DED on daily life (Likert scale) Mean+SE Mean<SE P
TFM (N=27) 3.07+0.20 1.48+0.12 <0.001*
CEA (N=27) 2.74+0.20 1.44+0.12 <0.001*
STD (N=26) 3.274£0.21 1.46+0.12 <0.001*
p° 0.197 0.978

TFM, Thai facial massage; CEA, Chinese eye exercise of acupoint; STD, standard treatment.

2 One-way ANOVA, between groups; ° paired-samples t-test, between time.
* Statistically significant differences with p value < 0.05.

correlated with aging [8,29]. As the majority of par-
ticipants were female, it is impossible to differentiate
by gender. Due to the limited sample size, we cannot
establish a relationship between the time of attack and
the reduction in DED symptoms.

It was recommended that all participants continue
their regular routine to avoid changes in symptoms
that may affect the intervention treatment results.
However, some factors were out of control. Few par-
ticipants reported using fewer artificial tears after the
intervention, which suggested an improvement after
the intervention. Due to the fact that less than 30%
of participants used artificial tears prior to the inter-
vention, there were not enough numbers for statistical
analysis.

Thai yoga (RSD), or the hermit’s art of healing, is one
of the three major branches that constitute traditional
Thai medicine. Traditional Thai medicine is a holistic
system that aims to cure by improving the free flow of
energy in the human body [40]. Thai yoga is derived
from the statues of Jivaka performing the exercises.
Thai yoga is a practical discipline suitable for every-
one; it can potentially prevent diseases and promote
health [27,41,42]. The health benefits of Thai yoga
include relief of pain and muscle tension, better range
of motion, greater flexibility, and better venous and
lymphatic circulation [22]. In this study, TFM was
self-administered by trained participants in the TFM
group for 12 weeks; TFM was effective in improving
DED-related symptoms measured by OSDI scores,
TBUT, SIT, and VA.

TFM, CEA, and STD could improve the total OSDI
scores and all three categories statistically significant-
ly (p<0.001) from baseline to week 12. The results
on OSDI scores indicated that TFM, CEA, and STD
could improve visual-related functions while reliev-
ing ocular symptoms and environmental triggers. The
significant decrease in the total OSDI scores was con-
sistent with a decrease in the impacts of DED on daily
life measured by the Likert scale. The moderate con-
cern at baseline was reduced by TFM, CEA, and STD
to very slight concern in week 12. Therefore, it can
be suggested that improving ocular symptoms helps

alleviate the participants’ concern about the impact of
DED on their daily lives, contributing to a better qual-
ity of life [43].

Moreover, TFM, CEA, and STD could improve SIT
and TBUT significantly; while CSS was improved in
the CEA group only, and VA in the right eye was only
improved in the TFM group only. In theory, massage
can help promote blood flow and activate nerve end-
ings in related areas [44]. It can be hypothesized that
the activation of trigeminal receptors may induce a
signal to the lacrimal gland, thereby augmenting the
production of tears leading to the amelioration of SIT
[45].

Acupressure is a therapy similar to acupuncture; nev-
ertheless, acupressure is a type of touch therapy that
integrates the theories of acupuncture and Chinese
medicine [46]. Acupuncture is an alternative therapy
in traditional Chinese medicine that aims to restore the
homeostasis of Qi, the life energy. Traditional Chinese
medicine theorizes that an imbalance or poor flow of
Qi can cause diseases [46]. Acupressure can be per-
formed by applying finger pressure instead of insert-
ing needles on the same acupoints used in acupunc-
ture. Acupressure is a simple and noninvasive therapy
while self-acupressure is a therapy using finger pres-
sure performed by trained participants. Self-acupres-
sure is safe, convenient, and cost-effective [47]. TFM
and CEA were performed around the face, head, and
neck, supported by the trigeminal nerve. The trigem-
inal nerve branch leads to the ophthalmic branch,
which supplies the lacrimal gland, resulting in tear
secretion [48]. A massage relaxes human body, which
stimulates the parasympathetic nervous system, re-
sulted in acetylcholine secretion activating the lacri-
mal tear secretion [49].

The improvement of TBUT in the TFM group and
CEA group could be explained through orbit and fa-
cial skin and muscle movements triggered by mas-
sage or acupressure. This causes the secretion of lipid
tears from meibomian glands on the eyelid by gentle
rubbing on the eyelid or blinking [50]. Acupoints in
TFM and CEA encompass related areas around the
eye globe, as well as the eyebrows and cheekbones
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near the eye. Massaging around this area can promote
eyelid movements, which act similarly to lid massage
in lid hygiene techniques [51], should resulting in in-
creased lipid tear secretion.

All interventions were effectively improving SIT. The
mechanism of improvement is to dissolve the blocked
lipids in the meibomian gland and improve lipid tear
quality or TBUT. Which resulted in a lowered tear
evaporation rate and maintained tear quantity (im-
proved SIT) effectively [39,52]. A study has suggest-
ed that CEA showed greater improvement than other
interventions. It was previously mentioned that not
all warm compresses may give the same results [39],
all massage methods may also give different results.
Therefore, further investigation of its mechanism is
needed to understand these differences.

A significant improvement in CSS was found in the
CEA group only. A decrease in 1P (IL-1p) seems to be
associated with a less severe level of DED [53]. DED
causes staining on the cornea. Therefore, increased
tear secretion and tear quality can improve corneal in-
tegrity, as measured by CSS [54]. The CEA group had
the greatest improvement in CSS due to SIT reduction.
Further analysis of change in tear composition and os-
molarity is required to explain the mechanism of CEA
to relieve DED-related symptoms.

The massage points and acupoints in this study may
play an important role in relieving DED-related symp-
toms. Current research has revealed that stimulating
the trigeminal nerve endings through intra-nasal or
extra-nasal tear simulators can increase tear secretion.
BL-1 in CEA was observed as a crucial acupoint for
the successful acupuncture [55] and CEA. TFM also
shared the same massage points as step 2 (face pow-
dering). The auricular region may be related to DED.
The findings from a recent study in 2022 on auricular
acupressure showed improved outcomes in DED pa-
rameters [56]. TFM integrated the massage points in
the auricular area through step 6 (ear whipping), while
CEA did not include the acupoints in this area. How-
ever, both TFM and CEA still demonstrated positive
effects on relieving DED-related symptoms.

To our knowledge, this study is the first clinical re-
search to compare the two interventions of TFM and
CEA with the standard treatment of lid hygiene and
to investigate the effects of both interventions on rel-
evant measurement tools compared with the control
of a standard treatment. As alternative treatments,
TFM and CEA were comparable to STD in alleviating
DED-related symptoms; while no adverse effects were

reported throughout the intervention program.

Study Limitation

There are some limitations in this study which should
be addressed. First, no blinding of the intervention was
conducted since the participants in each group needed
to self-administer their assigned treatments at home.
Second, gender-based analysis was not performed
since most participants were females. Third, related
factors that could not be controlled. For example, liv-
ing environmental, routine systemic medication used,
electronical device use, and air-pollution.

Future studies should minimize confounding factors
by recruiting more specific sample groups of volun-
teers with similar lifestyles during the same time pe-
riod. Moreover, future studies should consider devel-
oping a recording process to record medicine intake
and related condition, including the tear film and oc-
ular surface society list, dry eye workshop II (TFOS
DEWII), and iatrogenic report.

Conclusion

The Seven Steps of Thai Facial Massage (Thai yoga)
and Chinese eye exercises (Chinese acupressure)
demonstrated the ability to improve tear quality and
secretion without any adverse side effects and effec-
tive self-administered. Therefore, it may use as alter-
native treatments to standard lid hygiene to alleviate
DED symptom.
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RUESRI DADTON: SET 1
SEVEN STEPS THAI FACIAL MASSAGE

1 _-b."| II:.‘--
o Rl .: L :5 r ..: .........e;l..-"._:-..'d_

Step 1: Brush back
Press four fingers on brows, move up toward forehead to crown

repeat 10 times

=,
"

73\

o

Step 2: Face powdering
Press at the nose side, then toward the forehead down to the
cheekbone, repeat 10 times

b i s

Step 3: Mouth whipping
Press the index finger next to the ear,
move the hand toward the mouth,
10 times each side

Step 4: Chin whipping
Place the back of the hand by placing index finger to earlobe,
whipping around the chin to the other side of face,
10 times each side

xR

/ :
Step 6: Ear whipping
Press undemeath chin for 10 secs, Press earlobe between index Cover ears with the palms, use 4
repeated 5 times and middle finger, whipping fingers to slap the occiput
at different location the hand up and down, without moving the palms,
around the jawbone 10 times cach side repeat 10 times
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CHINESE EYE EXERCISE OF ACUPOINTS
FIVE STEPS ACCUPRESSURE

Use index finger to press and
knead in circle motion at BL 2

for 1 minute

Use index finger to press and
knead in circle motion at ST 2
for 1 minute

Use index finger to press and
knead in circle motion at BL 2
for 1 minute

Use index finger to press and

knead in circle motion at EX-HN 5

for 1 minute

BL2to EX-Hn 4to TE23

Use index knuckles to scrape
the eyebrow in outward
direction for 30 seconds
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