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Background: The effectiveness of laughter exercise in dry eye disease (DED) remains uncertain. This study aimed to evaluate the 
efficacy and safety of laughter exercise in patients with DED who had undergone cataract surgery.
Methods: This was a parallel-group, randomized controlled trial. A total of 72 participants were randomly assigned to either the 
laughter exercise group (n=36) or the control group (n=36). Participants in the intervention group performed guided laughter exercises 
four times a day for 4 weeks. Outcomes were measured preoperatively and at 1, 4, and 12 weeks postoperatively. The primary outcome 
was the mean change in dry eye symptom scores. Secondary outcomes included tear meniscus height, tear break-up time, health status 
scores (both physical (PCS) and mental (MCS) component summaries), intervention participation, satisfaction, and incidence of 
adverse events.
Results: Repeated measures ANOVA was used to analyze dry eye symptom scores. The results showed a significant group×time 
interaction (P<0.001). This indicates that the change in dry eye symptom scores in the laughter exercise group was better than that in 
the control group. Among the secondary outcomes, a significant group×time interaction was also found in the health status scores (both 
PCS and MCS) (all P<0.001). Over time, the health status scores of the laughter exercise group improved more than those of the 
control group. For other secondary outcomes, such as tear meniscus height and tear break-up time, there were no significant 
differences (P>0.05). No adverse events were observed in either group.
Conclusion: Laughter exercises can relieve dry eye symptoms in patients who have undergone cataract surgery and improve their 
physical and mental health. Although this therapy has no significant effect on improving objective clinical symptoms, it can be a safe 
and effective adjuvant treatment.
Keywords: laughter exercise, dry eye disease, randomized controlled trial, effect analysis

Introduction
Cataract surgery has become increasingly common due to an aging population.1 Dry eye disease (DED) is a common 
complication following cataract surgery; symptoms include dryness, foreign body sensation, eye fatigue, and decreased 
tear breakup time.2 The cause of DED after cataract surgery remains unclear and may be due to direct damage from eye 
surface manipulation and indirect injury from inflammation.3 A 2022 systematic review and meta-analysis of 36 DED 
studies found that 37.4% of patients without pre-existing DED developed DED after cataract surgery.4 The peak of DED 
severity occurred 1 day after cataract surgery. It lasts for at least one month and, in some cases, up to 12 months.4 

Patients with DED mainly want to relieve eye discomfort and feel more comfortable, which is what they hope to achieve 
when seeking medical help.

Artificial tears (ATs) are the primary treatment for patients with DED. In fact, 81% of them use ATs as their first 
treatment.5 ATs mimic the function of natural tears, helping improve tear stability and lubricate the eye surface.6 DED 
not only affects patients’ quality of life but also imposes a significant economic burden, especially for long-term AT 
users.7 However, ATs do not always fully relieve all DED symptoms and signs.8 One study surveyed 100 eye care 
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providers; 86% reported that 20% or more of their patients experienced treatment failure with ATs alone, due to either 
intolerance to the medicine or ineffective relief of eye symptoms.5 Therefore, there is a need for more effective, easily 
accessible treatment methods.

Several studies have reported a correlation between DED and mental illnesses such as depression and anxiety.9–11 

Depression and anxiety are more common in patients with DED. DED has gradually become a biopsychosocial problem. 
Physicians are paying more attention to the emotional and mental states of patients with DED.12 There is a saying: 
Laughter is the best medicine. Research shows that laughter may decrease stress hormone levels and reduce the impact of 
stress on the immune system.13,14 As a result, it can effectively relieve stress, depression, and anxiety in the 
user. Laughter therapy is a new non-drug psychological treatment. It has gradually attracted the attention of medical 
staff. Laughter therapy typically involves triggering laughter through stimuli, including includes laughter exercises using 
humor, such as watching humorous videos or seeing clowns.15 Therefore, can laughter therapy provide therapeutic 
benefits for DED?

A randomized controlled trial explored the therapeutic potential of laughter therapy in patients with dry eye. These 
patients had not undergone ophthalmic surgery or experienced eye trauma in the previous 12 months.16 When it came to 
relieving the subjective symptoms of patients with dry eye disease, laughter exercise was as good as 0.1% sodium 
hyaluronic acid. In other words, laughter exercises were not worse than this treatment. However, no relevant studies have 
explored the effectiveness and safety of laughter exercises in DED after cataract surgery. Therefore, in this trial, we 
aimed to determine whether laughter exercises could relieve discomfort from DED after cataract surgery. The interven
tion plan designed in this study is simple, low-cost, and easy to implement in clinical wards. This study is expected to 
provide a feasible non-pharmacological rehabilitation option for patients with postoperative dry eye. We hypothesized 
that participants who performed the laughter exercise would have greater improvements in their eye symptoms and 
quality of life than those who received usual care.

Methods
Setting and Design
This two-arm, randomized controlled trial was conducted at the Shanghai Eye Disease Prevention and Treatment Center 
and lasted for three months (see Figure 1). The study protocol was approved by the Ethics Committee of the Shanghai 
Eye Disease Prevention and Treatment Center (approval number: EC-20250307-02), registered with the Chinese Clinical 
Trial Registry (registration number: ChiCTR2500102758) on May 20, 2025, and all participants signed written informed 
consent after being fully informed of the study details. The trial was conducted in strict accordance with the ethical 
principles of the Declaration of Helsinki and registration protocol. Additional informed consent was obtained from all 
participants for the publication of their anonymized data.

Participants
Patients were recruited from the Shanghai Eye Disease Prevention and Treatment Center between May 1 and 
September 30, 2025. The responsible nurses recommended patients for recruitment. The inclusion criteria were as 
follows: (1) cataract surgery in one eye, with the other eye being normal. (2) Met the diagnostic criteria for DED 
according to the “Expert Consensus on Dry Eye Clinical Diagnosis and Treatment (2024)”.17 This involved 
a comprehensive assessment of subjective symptoms, objective examination results, and classification and grading. (3) 
No other severe eye or systemic diseases. (4) Willing to provide written informed consent. The exclusion criteria were as 
follows: (1) Use of medications affecting tear secretion function, such as antihistamines, antidepressants, or artificial 
tears, within 6 months. (2) History of ophthalmic surgery 6 months before cataract surgery. (3) Presence of a mental 
disorder. This included depression (scoring < 22 points on the SDS)18 or anxiety (scoring < 40 points on the SAS).19 (4) 
Had impaired cognitive functioning (scoring < 22 points on the Hong Kong version of the Montreal Cognitive 
Assessment).20
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Interventions
Laughter Exercise Group
In the laughter exercise group, we instructed the patients to perform laughter exercises four times a day for four weeks. 
Six trained nurses led the laughter exercises. These nurses were trained in laughter therapy. They used consistent verbal 
cues and movement demonstrations in each session. Before the intervention, our team prepared a standard five-minute 
humorous video (Video S1). Starting in the first week after surgery, patients watched standard humorous videos with the 
guidance of their nurses. They practiced making vocalizations like “hee hee hee” and “hah hah hah”. We used 
observation checklists to record the amount of time each participant spent laughing. We considered that if 

Figure 1 CONSORT Flow Diagram.
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a participant laughed audibly for at least 5 min, it counted as effective participation. During the intervention, the nurses in 
charge could use jokes or fun activities to help the patients perform the laughter exercises. In addition, participants 
watched humorous videos to ensure that the exercise was effective. Patients were required to check in four times a day to 
complete the exercise. After the patients were discharged, they received the intervention through online meetings.

Control Group
Patients in the control group received usual care. The schedule and duration were the same as those of the intervention 
group, to match the contact time between nurses and patients. Nurse-patient interactions can produce nonspecific effects. 
DED education instructors were trained registered nurses. The content of usual care included preoperative preparation, 
postoperative care, and discharge health guidance. During the intervention, each subject got a training handout about 
DED symptoms, causes, and daily care instructions. At the start, we allowed patients to share their symptoms. During 
later education, we answered and discussed patients’ questions about DED daily care. Finally, the instructors checked 
patients’ understanding of the DED education content.

We told subjects to follow these 5 preoperative preparation steps: (1) Check whether vital signs and chronic diseases 
like diabetes and hypertension were well-controlled. (2) Clean the eyelids and surrounding skin. Follow the instructions 
to use antibiotic eye drops to prevent infection. Also, explain the surgical cause, treatment plan, and purpose clearly to 
patients and their families to alleviate their anxiety and fear, and encourage them to keep a peaceful mindset. (3) Avoid 
getting a cold, cough, or other upper-respiratory-tract infections. (4) Do not rub your eyes on the day of surgery and 
follow the intraoperative cooperation requirements. (5) Ensure the surgical etiology, treatment plan, and purpose are 
clearly explained to patients and their families. There were 6 postoperative care steps: (1) Lie flat or slightly elevate your 
head. (2) Observe if the dressing is bleeding or exuding. Report it in time. (3) Keep your eye clean and dry. Avoid 
touching your eye with your hands. (4) Avoid putting pressure on your eye, violent coughing, straining to defecate, and 
bending down to pick up objects. (5) Have a light and easy - to - digest diet. Avoid spicy food. (6) Follow the instructions 
to correctly drop eye drops (antibiotics, hormones, or anti-inflammatory drugs). Pay attention to aseptic operation. There 
were also 5 discharge health guidance steps: (1) Avoid wetting the operated eye when washing your face or hair within 
1 week after surgery. (2) Wear protective glasses or a sun hat when going out to protect your eyes from wind, sand, dust, 
and intense light. (3) Avoid putting pressure on your eyes when sleeping. (4) Follow the instructions to check your vision 
and eye pressure regularly. (5) If you have severe eye pain, vision loss, redness, tearing, or increased secretions, seek 
medical attention immediately.

Both patient groups followed the same eye-drop-use rules. All patients in both groups used the eye drops as 
prescribed by the doctor.

Randomization and Masking
An independent researcher made a table of random numbers using a computer. Another independent researcher sealed the 
treatment allocation labels in opaque, sequentially numbered envelopes. These envelopes were opened only after 
participants completed all baseline assessments and after ensuring allocation concealment. The statistician analyzing 
the data did not know the group allocation until the analysis was done. Outcome assessors were also unaware of the 
group allocation. We instructed them not to ask about the intervention participants received. We also reminded 
participants not to tell the assessors which group they were in. To ensure each group had a similar distribution of 
baseline characteristics, we conducted a post-randomization balance assessment.

Outcomes
Primary Outcome
The primary outcome was the change in the Chinese Dry Eye Symptoms Questionnaire score. This questionnaire 
assesses the severity of dry eye in three dimensions: medical history, precipitating factors, and ocular symptoms. It 
was carefully designed to fit the unique characteristics of China’s dry-eye population.21 The scale is a 12-item 
questionnaire using a 0–4 Likert scale. The total score ranges from 0 to 48 points; higher scores mean more severe dry- 
eye symptoms.22 The questionnaire has good internal consistency reliability. The Cronbach’s alpha was 0.794.21
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Secondary Outcomes
The secondary outcomes were changes in scores on the physical and mental health subscales of the 36-item Short Form 
Health Survey (SF-36) and changes in DED signs, assessed by tear meniscus height and tear break-up time. The SF-36 is 
a popular tool for assessing quality of life. It contains 8 domains,23 which can be combined to form two higher-order 
summary scores: the physical component summary (PCS) and the mental component summary (MCS).24 The PCS score is 
calculated using a formula validated across four specific domains: physical function, role physical, bodily pain, and general 
health. In contrast, the MCS score is derived from the remaining four domains: mental health, vitality, social function, and 
role emotional.25 The PCS and MCS were chosen as primary variables because they have lower inherent variability than the 
individual domain scores. These scores assess the overall quality of life across both physical and psychological dimensions. 
Higher scores directly correlate with an enhanced health status. Many studies have shown that the SF-36 scale has good 
overall and dimensional reliability and validity.25–27 Tear meniscus height and tear break-up time were two other secondary 
outcomes. They were measured using the Gaush iDea eye-surface interferometer. The manufacturer is SBM Sistemi S.r.l., 
and the model is Gaush iDea Topo. The Gaush iDea eye-surface interferometer can automatically analyze and measure the 
tear meniscus height and tear break-up time. We repeated the measurement process three times and averaged the results.

We assessed the above primary and secondary outcomes preoperatively and 1, 4, and 12 weeks after cataract surgery. 
A research assistant conducted and analyzed specific assessments of the intervention. These included acceptability, 
engagement, and the record of adverse events. After the intervention, we used a 10-item self-compiled questionnaire (1–5 
Likert scale) to assess patients’ acceptability of the laughter exercise. A total score of 35 or higher was considered 
satisfactory. In our study, we mainly assessed patients’ engagement through their intervention compliance. Patients who 
completed 80% of the laughter-exercise sessions via the mini-program were considered to have good compliance. 
Throughout the treatment period, we monitored adverse events (such as eye swelling, conjunctival hyperemia with 
stinging pain, dry eyes, fatigue, soreness of the periorbital muscles, headache, gastrointestinal discomfort, and blood- 
pressure fluctuations) at each visit. We used a standard adverse-event case-report form to document, at each visit, the 
type, severity, and relationship to the intervention of adverse events in patients.

Sample Size Calculation
The formula for sample size calculation using independent samples means comparison is employed to estimate the 
required sample size.

Here, Uɑ and Uβ represent the U-values corresponding to ɑ and β, δ denotes the difference between the two means, 
and σ is the combined standard deviation. To initially assess the preliminary findings, a slightly higher ɑ (ɑ=0.10) and 
moderate power (75%) were selected. As referenced in literature,16 the study employed the tear break-up time for 
measurement. The mean difference δ was 2.38, and the combined standard deviation σ was 4.38. With 36 cases per group 
and a 10% dropout rate, the final sample size was determined to be 40 per group, for a total of 80 participants.

Data Analysis
SPSS 26.0 was used for all statistical analyses. We examined differences in dry eye questionnaire scores and other 
secondary outcomes across time points between groups using a repeated-measures ANOVA. In this study, we performed 
an intention-to-treat (ITT) analysis. We adopted multiple imputation to handle missing data. We performed sensitivity 
analyses to assess the influence of imputation on intervention effects. We examined additional between-group compar
isons without missing data using independent t-tests. For all analyses, two-tailed P-values of <0.05 were considered 
statistically significant.
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Results
Participant Characteristics
In total, 72 participants were randomized. Table 1 shows that 49 (68.1%) participants were female, with a mean age of 
67.28 (3.27) years. Moreover, over 60% of participants have more than 9 years of education. Baseline characteristics 
were well balanced between the two groups. More participants withdrew from the laughter exercise group (4/36, 11.1%) 
than from the control group (2/36, 5.6%), but the difference was not significant (chi-square test, P = 0.67).

Intervention Compliance
In our study, almost all participants had good compliance. A total of 32 participants in the intervention group completed 
the research process and follow-up. In the control group, 34 participants did the same. Of the 36 participants in the 
intervention group, 35 (97.2%) practiced laughter exercises in 80% of the sessions. Moreover, 32 (88.9%) completed the 
follow-up visit. Based on the mini-program check-in records, the average number of times per day was 3.3, and the total 
number of times per week was 23.1. Based on participants’ feedback and daily monitoring by responsible nurses, almost 
all participants in the control group followed at least half of the instructions during the 4 weeks.

Effectiveness
Primary Outcome
In our study, dry eye symptom scores of the two groups have improved over time postoperatively (P<0.001). Moreover, 
significant interactions between groups and assessment time points were observed in the dry eye symptom scores of the 
intervention group (P<0.001; Figure 2). Compared with the control group, the laughter exercise group showed sig
nificantly greater improvements in dry eye symptom scores (see Table 2).

Secondary Outcomes
The PCS and MCS of the 36-Item Short form Health Survey (SF-36)
In our study, the PCS and MCS have improved over time postoperatively (all P<0.05). There was a significant group×
time interaction (all P<0.001; Figure 2), indicating that the change of PCS and MCS differed between the two groups 
over time. Compared with the control group, the laughter exercise group showed significantly greater improvements in 
PCS and in MCS (see Table 2). In the sensitivity analysis of missing values, the size of the intergroup difference was 
similar (P>0.05).

The Tear Meniscus Height and Tear Break-Up Time
In general, the tear meniscus height and tear break-up time have improved over time postoperatively (P<0.05). However, 
no statistically significant interaction between groups and assessment time points was observed (P>0.05). Both groups 
showed no difference at the three time points (all P>0.05; Table 2).

Table 1 Socio-Demographic of the Study Participants

Variables Laughter Exercise  
Group (n=36)

Control Group 
(n=36)

T-Test/Chi-Square P-value

Female, No. (%) 23(63.9%) 26(72.2%) 0.575 0.448

Age (years), mean (SD) 66.61 (3.54) 67.94(2.87) −1.756 0.083

Education level, No. (%) 3.130 0.209
Primary education or below 8(22.2%) 15(41.7%)

Secondary education 12(33.3%) 9(25.0%)

College or above 16(44.4%) 12(33.3%)
Surgical site, No. (%) 2.006 0.157

Left eye 16(44.4%) 22(61.1%)
Right eye 20(55.6%) 14(38.9%)
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Adverse Events
During the 12-week study period, we systematically monitored adverse events. There were no adverse events related to 
the laughter therapy intervention (eg, eye discomfort, headache) in the intervention group. 97% of participants were 
satisfied with the intervention.

Discussion
This is the first randomized controlled trial to investigate the efficacy and safety of laughter exercise in alleviating 
discomfort associated with DED among patients who have undergone cataract surgery. Regular laughter exercises, when 
done for 4 weeks, can reduce the severity of dry-eye symptoms and boost patients’ physical and mental health. However, 
tear meniscus height and tear break-up time, which are objective signs of DED, did not change significantly. Our study 
suggested that laughter exercise is a non-invasive, cost-effective, and easy-to-do way to relieve dry-eye symptoms.

We found that laughter exercise led to significant improvements in dry-eye symptoms and an enhanced quality of life. 
DED may be a psychosomatic disease. Its management should follow a multifaceted approach.28 Previous studies have 
shown that laughter exercise can have beneficial effects on various health-related outcomes, including mental health, 
physical health, and physiological parameters.29,30 This study was the first to explore the value of laughter therapy in 
patients after cataract surgery, especially in reducing subjective distress associated with DED.

Various pathways help explain the relationship between laughter and DED. When patients smile, contraction of the 
orbicularis and forehead muscles can enhance local blood circulation and deliver greater amounts of oxygen and nutrients 
to ocular nerve endings, thereby alleviating patients’ subjective discomfort. There is a significant correlation between 
DED and emotional problems.9 Laughter exercise may reduce symptom distress. It does this by improving patients’ 
anxiety and depression. It also diverts their attention from eye discomfort.31,32 Furthermore, laughter increases 

Figure 2 Group Comparisons in 4 Measurement Time Points (Repeated-Measures ANOVA). (a) Dry Eye Symptom Scores; (b) PCS; (c) MCS. 
Note: The red line represents the laughter exercise group, while the blue line represents the control group.
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pleasurable sensations and triggers the release of endogenous opioids in the thalamus, caudate nucleus, and anterior 
insula.33 Laughter could increase an individual’s tolerance to discomfort. Research has also shown that after laughter 
therapy, patients’ eating and sleeping habits can be regulated. Also, social media usage was significantly reduced.32 

A healthier lifestyle is closely linked to improvements in DED symptoms.34,35 Therefore, when dealing with DED after 
cataract surgery, clinical practice can focus on patients’ psychological and emotional states, which may be crucial for 
improving both treatment efficacy and patient quality of life.

In our randomized controlled trial, we saw no significant improvement in tear meniscus height or tear breakup time. 
Unlike those of Li et al,16 they found that the laughter exercise group showed greater improvement in non-invasive tear 
breakup time than the control group. It might be due to our choice of research subjects. In our study, we included only 
patients with DED after cataract surgery. Their dry eye was mainly caused by organic factors like surgical trauma, corneal 
nerve injury, and inflammatory response. Laughter exercise is a psychological intervention. It affects the brain and emotions, 
not the tear generation or tear film stabilization system directly. These organic factors may make it hard for these patients to 
improve tear production and tear-film stability through laughter. Li et al16 included patients with dry eye from various causes. 
They excluded those who had eye surgery or ocular trauma in the past 12 months. Some of these patients might be more 
sensitive to psychological interventions. This negative result has important clinical implications. It tells clinicians and 
patients that laughter exercise cannot be expected to “cure” the physical causes of dry eye or replace artificial tears. Its value 
is in managing symptoms and improving quality of life. It should be seen as an additional treatment, not a replacement.

Table 2 Intervention Effect on Outcomes Across the Assessment Time Points

Laughter Exercise Groupa 

(n=36)
Control Groupa 

(n=36)
Difference Between Groups in 
Change from Baseline (95% CI)

Effect Size (d)b P-value

Physical component summary (PCS) <0.001c

Preoperative 126.99(4.23) 125.39(3.85) – – –

Week 1 129.00(5.47) 118.86(9.21) 8.556(5.893, 11.218) 0.55 <0.001

Week 4 136.75(3.85) 128.72(8.19) 6.432(4.183, 8.682) 0.53 <0.001

Week 12 141.43(4.95) 135.21(7.43) 4.625(2.454, 6.796) 0.44 <0.001

Mental component summary (MCS) <0.001c

Preoperative 81.16(2.11) 80.76(2.25) – – –

Week 1 87.01(2.75) 80.31(7.10) 6.300(4.143, 8.457) 0.53 <0.001

Week 4 90.68(2.40) 84.71(6.29) 5.565(3.682, 7.448) 0.53 <0.001

Week 12 94.09(2.40) 88.41(6.14) 5.281(3.464, 7.098) 0.52 <0.001

Dry eye symptoms score <0.001c

Preoperative 15.36(4.78) 15.11(5.93) – – –

Week 1 22.28(7.41) 28.92(6.46) −6.889 (−9.694, −4.084) −0.43 <0.001

Week 4 15.89(6.91) 21.75(5.91) −6.111(−8.745, −3.477) −0.41 <0.001

Week 12 12.89(6.39) 16.44(5.44) −3.806(−6.161, −1.450) −0.29 0.002

Tear meniscus height 0.279c

Preoperative 0.20(0.03) 0.21(0.32) – – –

Week 1 0.24(0.03) 0.24(0.03) 0.005(−0.007, 0.018) 0.00 0.351

Week 4 0.21(0.02) 0.22(0.03) 0.002(−0.006, 0.011) 0.51 0.622

Week 12 0.21(0.02) 0.21(0.02) −0.003(−0.010, 0.005) 0.53 0.469

Tear break up time 0.078c

Preoperative 6.35(0.46) 6.56(0.73) – – –

Week 1 4.41(0.51) 4.35(0.98) 0.270(−0.028, 0.567) 0.04 0.077

Week 4 5.76(0.51) 5.74(0.97) 0.231(−0.008, 0.469) 0.01 0.059

Week 12 6.54(0.51) 6.63(0.80) 0.125(−0.046, 0.297) −0.07 0.151

Notes: Higher PCS and MCS Scales indicate a a better quality of life; a higher dry eye symptoms score indicates a more severe condition. a Estimated mean and standard 
error from the linear mixed-effects model. b Effect size (d) is based on the mean change from baseline in the treatment group minus the mean change from baseline in the 
control group divided by the pooled pre-test standard. c P-value for the interaction between groups and assessment time points in the linear mixed-effects model.
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Clinical Implications
Laughter exercise intervention is suitable for patients with DED after cataract surgery. These patients might be unwilling 
to increase their medication burden and want to participate in self-management actively. Laughter exercise is not meant 
to replace major treatments like ATs. Instead, it serves as a complementary therapy. It helps improve patients’ dry-eye 
symptoms and quality of life. Nurses can easily teach patients this simple method. It only takes 5–10 minutes during 
postoperative health education, making it a great standardized, non-pharmaceutical adjunctive care measure. Laughter 
exercise has direct effects on symptom perception. It may also offer long-term benefits. It can foster a more positive 
mindset and could encourage patients to make healthier lifestyle choices. Although we did not measure this directly in 
our study, previous research has shown that laughter exercise can promote a more positive lifestyle.32 So, integrating 
laughter exercise into clinical practice can do more than relieve symptoms. It can contribute to patients’ overall well- 
being. However, we need longer follow-up studies to evaluate the long-term effects of laughter exercise and to explore 
how lifestyle changes might mediate and sustainably enhance well-being.

Advantages and Limitations
The Randomized Controlled Trial (RCT) design is the “gold standard” for evaluating the effectiveness of an 
intervention. Using laughter exercise in ophthalmic postoperative rehabilitation is a new interdisciplinary approach. 
This intervention is safe, non-invasive, cost-effective, and has no side effects. It allows patients to participate in their self- 
rehabilitation actively, and is entirely in line with the modern “biopsychosocial” medical paradigm. The outcome 
evaluations were comprehensive and objective. Our research uniquely incorporated both subjective indicators and 
objective metrics. We prioritize subjective indicators as our primary outcome measures. We recognize that improvement 
in subjective symptoms is the primary demand for most DED patients. In the control group, patients received usual care. 
The schedule and duration were the same as those of the intervention group, which can help clarify the possible placebo 
effect.

This study has limitations. The number of patients included was small. There may be a placebo effect; given the 
nature of the intervention, it is impossible to blind the patients. Humorous videos have varying “laugh- 
inducing” effects on different people. So, it is hard to standardize the intervention dose fully. The 12-week follow- 
up period was relatively short. As a result, the long-term effect remains unknown. In the future, researchers can 
conduct randomized controlled trials with larger samples and more extended follow-up periods (eg, 6–12 months). 
This will help further explore the impact of laughter exercises on dry eye outcomes. Researchers can also explore the 
potential mediating role of lifestyle changes in the long-term effects of laughter therapy over a more extended follow- 
up period.

Conclusion
The findings of this randomized controlled trial suggested that laughter exercise could alleviate dry eye symptoms in 
patients after cataract surgery and improve patients’ physical and mental health. These benefits were observed, but there 
was no corresponding improvement in objective clinical signs. Therefore, laughter exercise is a safe, practical, 
economical, and easily implementable intervention for managing postoperative dry-eye discomfort. It is not 
a therapeutic approach aimed at reversing the underlying pathophysiological mechanisms. Subsequent research should 
follow up for at least 6 months to evaluate the long-term effects of laughter exercise. Moreover, researchers can conduct 
in-depth mechanism studies to clarify the underlying biological pathways through which laughter exercise improves 
ocular surface health.

Data Sharing Statement
The data that support the findings of this study are available from the corresponding author upon reasonable request. The 
corresponding author will respond to data access requests in a timely manner to ensure the reproducibility and 
transparency of the research.
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