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The correlation between insomnia and visual impairment has not been extensively studied. This study 
aims to investigate this relationship among individuals aged 45 and above in India. This investigation 
utilized data from the 2017–2018 Wave 1 of the Longitudinal Aging Study in India (LASI). Visual 
impairment was self-reported, including presbyopia, cataracts, glaucoma, myopia, and hyperopia. 
Insomnia symptoms were determined by at least one of the following: difficulty in initiating sleep 
(DIS), difficulty in maintaining sleep (DMS), or early morning awakening (EMA) occurring three or more 
times per week. Analytical methods involved multivariate logistic regression, subgroup analyses, 
and interaction tests to interpret the data. In our cohort of 65,840 participants, 29.6% reporting 
insomnia symptoms demonstrated a higher risk for visual impairment. There was a significant 
association between visual impairment and increased risk of insomnia symptoms after adjustment 
for confounders. Furthermore, age in the relationship between insomnia and cataracts, sex in the 
relationship between insomnia and myopia, and age, sex, and smoking status in the relationship 
between insomnia and hyperopia, was found to have a significant interaction effect, respectively. 
Visual impairment was significantly associated with a higher incidence of insomnia among middle-aged 
and older adults in India. These findings underscore the importance of timely interventions to improve 
sleep quality and overall well-being in visually impaired populations.
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Visual impairment (VI) is an increasingly prevalent health concern globally, particularly among older adults 
who naturally experience declines in health, physical, and cognitive functions1. Worldwide, around 36 million 
individuals are affected by blindness, over 217 million experience moderate to severe visual impairment, another 
188 million have mild visual impairment, and an additional 667 million people aged 45 and above suffer from 
visual impairment due to uncorrected presbyopia2. The leading causes of significant vision loss among adults 
aged 45 and over are cataracts, refractive errors, and glaucoma3. Recent research suggests that visual impairment 
may significantly increase the risk of mortality4, mental health conditions such as depression5 and anxiety6, 
cognitive decline7–9, and dementia10. This association also extends to greater utilization of healthcare services 
and higher medical expenditures11.

Insomnia is recognized when an individual persistently struggles with sleep initiation, maintenance, or 
premature awakening, accompanied by daytime dysfunction, even with ample opportunity to sleep. Affecting 
10–20% of the global population, with half enduring chronic insomnia, it presents at least three times weekly for 
over 3 months12. This condition is marked by dissatisfaction with sleep quality or quantity, leading to significant 
distress or functional impairment, and cannot be attributed to other disorders or substance use13. Surveys in 
India indicate insomnia prevalence of around 15% among older adults in urban West Bengal, and a Bangalore 
study found a 13% occurrence in elderly participants14. In South India, 36% of patients with insomnia symptoms 
reported difficulties with sleep onset and maintenance, while 7.9% experienced early morning awakenings15. 
Insomnia also coexists with various other health issues, including psychological distress, cognitive impairment, 
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cardiovascular diseases, and metabolic syndrome, and contributes to substantial medical and occupational 
expenses, both direct and indirect16–19.

Visual impairment can lead to disturbances in the circadian rhythm20 and exacerbate neuropsychiatric 
conditions such as anxiety and depression, ultimately impairing central nervous system functionality and 
contributing to the development of insomnia21. Existing research underscores the negative impact of visual 
impairment on sleep patterns. Studies conducted in Russia found that individuals with visual impairment had 
more than twice the odds of reporting insomnia symptoms compared to those without, with this association 
remaining significant even after adjusting for factors such as age and gender21. This finding further confirms the 
link between visual dysfunction and sleep disturbances. Community research in the U.S. suggested that older 
adults with visual impairment are more likely to experience various sleep issues, such as difficulty falling asleep, 
trouble staying asleep, early morning awakenings, and daytime sleepiness22. Additionally, such individuals often 
report increased disrupted sleep patterns and a higher prevalence of sleep/wake disturbances23. Although several 
studies have addressed the association between visual impairment and insomnia, these investigations are often 
confined to specific ethnic cohorts23–25. We are the first to study the association between visual impairment and 
insomnia among middle-aged and older people in India. Our study identifies the prevalence of insomnia and 
visual impairment among those aged 45 and older in India and explores the correlation between self-reported 
visual impairment and insomnia, using baseline data from the Longitudinal Ageing Study in India (LASI). We 
hypothesize the occurrence of insomnia symptoms is more prevalent in individuals with visual impairment 
compared to those without such impairments.

Methods
Data
The data for our analysis were sourced from the first wave of the Longitudinal Aging Study in India (LASI), 
conducted between 2017 and 201826. LASI included 73,408 individuals aged 45 and above, and their spouses, 
spanning all Indian states and union territories, barring Sikkim. LASI is principally geared towards examining 
the health and socioeconomic facets of aging. Employing a multi-stage stratified area probability clustering 
sampling design, the survey extracted comprehensive individual, household, and community details. This 
study specifically utilized the Harmonized LASI dataset after excluding entries with incomplete data on visual 
impairment, insomnia symptoms, or covariates, resulting in an analytic sample size of 65,840 (Fig. 1). Ethical 
clearances for LASI were secured from the Indian Council of Medical Research (ICMR) and all partner entities. 

Fig. 1.  Flow chart of sample selection.
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All participants provided informed consent prior to participation. Further methodological specifics and 
microdata are detailed in the Harmonized LASI documentation27.

Visual impairment
Visual impairment was determined through self-reported histories of treatment or surgery for specific eye 
conditions, including cataracts, glaucoma, myopia, and hyperopia.

Insomnia symptoms
Insomnia was assessed by the presence of symptoms including difficulties with sleep initiation, maintenance, 
or premature morning awakenings. Symptom frequency was categorized as: never/rarely (0–2 times weekly), 
occasionally (3–4 times weekly), or frequently (5+ times weekly). Participants reporting at least one symptom 
occurring frequently were classified as experiencing insomnia symptoms. Accordingly, frequent reports of 
trouble falling asleep were indicative of difficulty in initiating sleep (DIS), trouble staying asleep or resuming 
sleep after waking was considered difficulty in maintaining sleep (DMS), and premature awakenings were 
classified as early morning awakening (EMA).

Covariates
Covariates known to influence visual impairment were included in the analysis. Gender was classified as male 
or female. Age was recorded in years. Body Mass Index (BMI) was calculated as weight in kilograms divided by 
height in meters squared (kg/m2). Marital status was categorized as married/partnered or other. The intensity 
of physical activity was assessed by frequency. Family income was measured in rupees. We also accounted for 
chronic diseases based on self-reported medical diagnoses, including hypertension, diabetes, lung disease, heart 
disease, and thyroid disease. Self-rated health (SRH) was rated from excellent to poor. Drinking and smoking 
status were recorded as yes or no. The residential setting was categorized as rural or urban. To address missing 
covariate data, we employed multivariate imputation using predictive mean matching.

Statistical analysis
In the baseline characteristics, continuous variables were presented using mean and standard deviation, while 
categorical variables were presented by frequencies and percentages. For continuous variables, the Kruskal-
Wallis test was employed to derive p-values, chosen for its non-reliance on data normality and homogeneity of 
variances, enhancing its suitability. The chi-square test was utilized for categorical variables, and where expected 
frequencies were less than 10, Fisher’s exact test was applied.

Initially, we categorized insomnia symptoms as a categorical variable and divided participants into groups 
with and without symptoms. Employing multivariate logistic regression, we investigated associations between 
five different visual impairment and insomnia symptoms, while controlling for various covariates to mitigate 
confounding influences. Model I entailed no adjustments; Model II adjusted for age, gender, and BMI; and 
Model III further adjusted for drinking, smoking, SRH, and vigorous physical activity, economic situation, 
marital status, place of residence, hypertension, diabetes, heart disease, lung disease, thyroid disease. Statistical 
analyses were conducted using R software, with a p-value threshold of < 0.05 denoting significance.

To evaluate the heterogeneity in the relationship between insomnia and visual impairment across different 
covariates (including age, sex, smoking status, and drinking status), we conducted interaction analyses. Stratified 
logistic regression models were employed for the subgroup analyses, and the p-values for interaction were 
obtained using the log-likelihood ratio test to compare models with and without the inclusion of covariate 
interactions. All statistical analyses in this study were performed using R software, with a p-value < 0.05 
considered statistically significant.

Results
Baseline characteristics
The characteristics of participants stratified by insomnia symptoms are presented in Table  1. Among 65,840 
participants, females were more likely to report insomnia symptoms (62.8% female vs. 37.2% male). The average 
weighted age of participants was 57.7 years (SD = 11.5). A total of 19,462 (29.6%) reported insomnia symptoms. 
These participants tended to be older, have a lower BMI, be unmarried, suffer from chronic diseases such as 
hypertension, diabetes, lung disease, heart disease, and thyroid disease, exhibit signs of depression, report poorer 
self-rated health, engage in less vigorous physical activity, currently smoke, and reside in rural areas. Moreover, as 
shown in Table 1, a greater prevalence of visual impairment, including presbyopia, cataracts, glaucoma, myopia, 
and hyperopia, was observed in those with insomnia symptoms compared to those without.

Association between Insomnia symptoms and visual impairment
The multivariate logistic regression analysis detailed in Table 2 explores the link between insomnia symptoms 
and visual impairment. Initially, the unadjusted model (Model 1) established significant associations (Cataracts: 
OR 1.59 [1.51–1.67]; Presbyopia: OR 1.49 [1.40–1.58]; Glaucoma: OR 1.83 [1.63–2.06]; Myopia: OR 1.28 [1.23–
1.33]; Hyperopia: OR 1.34 [1.29–1.39]). Subsequent adjustment for age, gender, and BMI (Model 2) maintained 
these associations as significant (Cataracts: OR 1.32 [1.25–1.39]; Presbyopia: OR 1.41 [1.32–1.50]; Glaucoma: 
OR 1.67 [1.48–1.87]; Myopia: OR 1.29 [1.24–1.34]; Hyperopia: OR 1.32 [1.26–1.37]). Adding environmental 
covariates (Model 3), including drinking, smoking status, self-rated health, vigorous physical activity, marital 
status, education level, and place of residence, still showed significant associations (Cataracts: OR 1.25 [1.18–
1.32]; Presbyopia: OR 1.37 [1.29–1.46]; Glaucoma: OR 1.55 [1.38–1.75]; Myopia: OR 1.32 [1.27–1.38]; Hyperopia: 
OR 1.31 [1.26–1.37]). The fully adjusted model (Model 4), which incorporated additional biological covariates, 
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Insomnia symptoms

Total (n = 65,840) p-valueNo (n = 46,378) Yes (n = 19,462)

Sex

 Male 20,507 (44.2%) 7244 (37.2%) 27,751 (42.1%) < 0.001

 Female 25,871 (55.8%) 12,218 (62.8%) 38,089 (57.9%)

Age

 Mean (SD) 56.9 (11.4) 59.6 (11.6) 57.7 (11.5) < 0.001

BMI

 Mean (SD) 23.0 (4.72) 22.7 (4.90) 22.9 (4.78) < 0.001

Marital status

 Married or partnered 37,227 (80.3%) 13,983 (71.8%) 51,210 (77.8%) < 0.001

 Others 9151 (19.7%) 5479 (28.2%) 14,630 (22.2%)

Education level

 No schooling 20,254 (43.7%) 10,047 (51.6%) 30,301 (46.0%) < 0.001

 Less than 5 years 
complete 5148 (11.1%) 2345 (12.0%) 7493 (11.4%)

 5-9 years complete 11,265 (24.3%) 4317 (22.2%) 15,582 (23.7%)

 10 or more years 
complete 9711 (20.9%) 2753 (14.1%) 12,464 (18.9%)

Presbyopia

 No 43,548 (93.9%) 17,745 (91.2%) 61,293 (93.1%) < 0.001

 Yes 2830 (6.1%) 1717 (8.8%) 4547 (6.9%)

Cataracts

 No 41,859 (90.3%) 16,607 (85.3%) 58,466 (88.8%) < 0.001

 Yes 4519 (9.7%) 2855 (14.7%) 7374 (11.2%)

Glaucoma

 No 45,714 (98.6%) 18,957 (97.4%) 64,671 (98.2%) < 0.001

 Yes 664 (1.4%) 505 (2.6%) 1169 (1.8%)

Myopia

 No 35,807 (77.2%) 14,124 (72.6%) 49,931 (75.8%) < 0.001

 Yes 10,571 (22.8%) 5338 (27.4%) 15,909 (24.2%)

Hyperopia

 No 37,191 (80.2%) 14,628 (75.2%) 51,819 (78.7%) < 0.001

 Yes 9187 (19.8%) 4834 (24.8%) 14,021 (21.3%)

Hypertension

 No 35,094 (75.7%) 12,678 (65.1%) 47,772 (72.6%) < 0.001

 Yes 11,284 (24.3%) 6784 (34.9%) 18,068 (27.4%)

Diabetes

 No 41,254 (89.0%) 16,714 (85.9%) 57,968 (88.0%) < 0.001

 Yes 5124 (11.0%) 2748 (14.1%) 7872 (12.0%)

Heart disease

 No 45,130 (97.3%) 18,490 (95.0%) 63,620 (96.6%) < 0.001

 Yes 1248 (2.7%) 972 (5.0%) 2220 (3.4%)

Stroke

 No 45,842 (98.8%) 19,054 (97.9%) 64,896 (98.6%) < 0.001

 Yes 536 (1.2%) 408 (2.1%) 944 (1.4%)

Vigorous physical activity

 Everyday 11,688 (25.2%) 4222 (21.7%) 15,910 (24.2%) < 0.001

 More than once a 
week 3426 (7.4%) 1252 (6.4%) 4678 (7.1%)

 Once a week 1731 (3.7%) 722 (3.7%) 2453 (3.7%)

 One to three times a 
month 2292 (4.9%) 1074 (5.5%) 3366 (5.1%)

 Hardly ever or never 27,241 (58.7%) 12,192 (62.6%) 39,433 (59.9%)

SRH

 Excellent 2247 (4.8%) 481 (2.5%) 2728 (4.1%) < 0.001

 Very good 10,434 (22.5%) 2668 (13.7%) 13,102 (19.9%)

 Good 19,381 (41.8%) 6715 (34.5%) 26,096 (39.6%)

Continued
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continued to demonstrate significant relationships (Cataracts: OR 1.22 [1.15–1.29]; Presbyopia: OR 1.34 [1.26–
1.43]; Glaucoma: OR 1.52 [1.34–1.71]; Myopia: OR 1.29 [1.24–1.34]; Hyperopia: OR 1.28 [1.23–1.33]).

Subgroup analysis
To further assess the relationship between different types of visual impairment and insomnia symptoms, we 
conducted heterogeneity analyses across various subgroups. The results are presented in Table 3. Our samples 
were stratified by age categories, sex, drinking status, and smoking status. Overall, the ORs in each subgroup 
were consistent with the main association results, indicating a positive association between visual impairment 
and insomnia symptoms. Interaction tests revealed that age significantly influences the relationship between 
insomnia and cataracts, sex significantly influences the relationship between insomnia and myopia, and age, sex, 
and smoking status significantly influence the relationship between insomnia and hyperopia.

Discussion
Over the past few decades, the size and proportion of the middle-aged and older population in India have changed 
dramatically, which have gradually increased, from 24.71 million (5.6%) in 1961 to 104 million (8.6%) in 201128. 
India’s aging population has become a major concern for policy makers, researchers, and other stakeholders. 
Insomnia remains one of the most common sleep disorders in the middle-aged and older population. Older 
adults are more likely to suffer from the medical and psychiatric effects of insomnia29. Our study demonstrated 
up to 30% of the middle-aged and older population reporting insomnia symptoms, which was consistent with 
the previous study30 but apparently higher than the another studies conducted in india14. Women, older adults, 
people with socioeconomic hardship, patients with coexisting medical disorders or poor self-rated physical 
health are more vulnerable to insomnia31. We identified that the middle-aged and older population who drunk 
alcohol had a lower incidence of insomnia than those who did not. Conversely, Britton et al.32 found that men 
maintaining a heavy volume of drinking or having an unstable consumption pattern tended to have worse sleep 
profiles. Perhaps because the latter study included only men. Additionally, of the several visual impairments, the 
prevalence of uncorrected refractive errors (myopia or hyperopia) was the highest, followed by cataracts, and 
glaucoma was the lowest. Compared with previous data, there was no change in the prevalence of refractive errors 
but a significant reduction in cataracts, reflecting the positive effect of eye care services (cataracts surgery)1,33.

Our study demonstrated that visual impairment was significantly associated with insomnia. A previous cross-
sectional study revealed that visual impairment in college students was associated with short sleep duration23. 
A study conducted by Lanzani et al.34 reported that nighttime sleep efficiency was significantly decreased, 
and mean wake episodes during the night was significantly increased in patients with glaucoma. Our results 

Model 1 Model 2 Model 3 Model 4

Cataracts 1.59 (1.51–1.67) 1.32 (1.25–1.39) 1.25 (1.18–1.32) 1.22 (1.15–1.29)

Presbyopia 1.49 (1.40–1.58) 1.41 (1.32–1.50) 1.37 (1.29–1.46) 1.34 (1.26–1.43)

Glaucoma 1.83 (1.63–2.06) 1.67 (1.48–1.87) 1.55 (1.38–1.75) 1.52 (1.34–1.71)

Myopia 1.28 (1.23–1.33) 1.29 (1.24–1.34) 1.32 (1.27–1.38) 1.29 (1.24–1.34)

Hyperopia 1.34 (1.29–1.39) 1.32 (1.26–1.37) 1.31 (1.26–1.37) 1.28 (1.23–1.33)

Table 2.  The relationship between insomnia symptoms and visual impairments. Model 1: no adjustment. 
Model 2: adjusted for age, gender, and BMI. Model 3: adjusted for model 2 plus drinking status, smoking 
status, SRH, vigorous physical activity, marital status, education level and place of residence. Model 4: adjusted 
for model 3 plus hypertension, diabetes, heart disease and stroke.

 

Insomnia symptoms

Total (n = 65,840) p-valueNo (n = 46,378) Yes (n = 19,462)

 Fair 11,294 (24.4%) 6524 (33.5%) 17,818 (27.1%)

 Poor 3022 (6.5%) 3074 (15.8%) 6096 (9.3%)

Drinking status

 No 38,487 (83.0%) 16,439 (84.5%) 54,926 (83.4%) < 0.001

 Yes 7891 (17.0%) 3023 (15.5%) 10,914 (16.6%)

Smoking status

 No 38,660 (83.4%) 16,161 (83.0%) 54,821 (83.3%) 0.60477

 Yes 7718 (16.6%) 3301 (17.0%) 11,019 (16.7%)

Place of residence

 Urban 16,674 (36.0%) 6134 (31.5%) 22,808 (34.6%) < 0.001

 Rural 29,704 (64.0%) 13,328 (68.5%) 43,032 (65.4%)

Table 1.  Baseline characteristics of participants. SD standard deviation, SRH self-rated health, BMI body mass 
index.
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OR 95% (CI) p for interaction

Cataracts

Age <0.001

 < 60 1.39 (1.24–1.55)

  ≥ 60 1.18 (1.11–1.25)

Sex 0.160

 Male 1.16 (1.07–1.27)

 Female 1.25 (1.16–1.34)

Smoking status 0.680

 Yes 1.21 (1.06–1.38)

 No 1.22 (1.14–1.29)

Drinking status 0.868

 Yes 1.24 (1.08–1.44)

 No 1.21 (1.14–1.29)

Presbyopia

Age 0.053

 < 60 1.43 (1.30–1.58)

  ≥ 60 1.29 (1.18–1.41)

Sex 0.153

 Male 1.27 (1.15–1.41)

 Female 1.39 (1.28–1.52)

Smoking status 0.712

 Yes 1.27 (1.09–1.49)

 No 1.36 (1.26–1.46)

Drinking status 0.667

 Yes 1.32 (1.11–1.57)

 No 1.35 (1.26–1.45)

Glaucoma

Age 0.773

 < 60 1.51 (1.25–1.83)

 ≥ 60 1.54 (1.31–1.80)

Sex 0.076

 Male 1.73 (1.43–2.10)

 Female 1.39 (1.19–1.62)

Smoking status 0.185

 Yes 1.75 (1.31–2.33)

 No 1.47 (1.29–1.68)

Drinking status 0.449

 Yes 1.73 (1.29–2.32)

 No 1.48 (1.29–1.69)

Myopia

Age 0.185

 < 60 1.31 (1.24–1.38)

 ≥ 60 1.27 (1.20–1.35)

Sex <0.001

 Male 1.21 (1.14–1.30)

 Female 1.34 (1.27–1.41)

Smoking status 0.490

 Yes 1.28 (1.16–1.42)

 No 1.29 (1.24–1.35)

Drinking status 0.206

 Yes 1.25 (1.12–1.39)

 No 1.30 (1.24–1.35)

Continued

Scientific Reports |        (2024) 14:30261 6| https://doi.org/10.1038/s41598-024-82125-z

www.nature.com/scientificreports/

http://www.nature.com/scientificreports


indicated that visually impaired individuals were more likely to suffer from insomnia than those without visual 
impairment, regardless of age, gender, and other confounding factors.

It has been shown that the occurrence of insomnia is closely associated with visual loss or inhibited 
light perception (LP)35. Approximately 55–70% of totally blind individuals (those lacking LP) experience 
desynchronized circadian rhythms with accompanying sleep disturbances36. A community-based study found 
that visual impairment may affect sleep in older adults by limiting daily activities or reducing light exposure22. 
Thus, older adults with visual impairment may need brighter lighting for circadian movement. Work by 
Lucassen and colleagues further suggested that high light intensity prevented the decrease in vasopressin(AVP)-
expressing neurons in the senescent suprachiasmatic nucleus (SCN), which is considered to be the principal 
component of the biological clock in the brain37. Recently, Zhou et al.38 established cortical adenosine signaling 
as the neurochemical basis responsible for the sleep-inducing effects of 40 Hz light flickering, providing a novel, 
promising, and non-invasive approach to insomnia treatment.

Furthermore, there may be a connection between glaucoma and sleep disturbances mediated by changes in 
retinal ganglion cells (RGCs). Previous research indicated that degeneration in RGCs can disrupt the pathways 
that transmit light signals essential for regulating circadian rhythms, potentially contributing to sleep issues39,40. 
Specifically, ipRGCs, a subtype of RGCs sensitive to blue light, play a key role in aligning the circadian rhythm41. 
Dysfunction in ipRGCs can reduce melatonin production, which is vital for sleep regulation, thus leading to 
increased risk of insomnia or disrupted sleep patterns in individuals with glaucoma41. These findings suggest 
that considering non-image-forming visual functions may be important when addressing sleep problems in 
visually impaired populations. Supporting circadian alignment through approaches like bright light therapy or 
melatonin supplementation could be beneficial for those with glaucoma-related sleep disturbances.

While refractive errors such as myopia and hyperopia generally do not directly impair circadian rhythms, 
their association with insomnia may be explained by indirect factors. Uncorrected refractive errors can lead to 
symptoms such as eye strain, headaches, and visual discomfort, which may contribute to stress and negative 
affect, ultimately impacting sleep quality42. Furthermore, individuals with uncorrected refractive errors may 
experience increased daytime fatigue, leading to napping during the day and potentially disrupting their sleep-
wake cycle, thereby increasing the risk of insomnia. These factors may help explain the observed association 
between refractive errors and insomnia in our study. Future research is needed to investigate the underlying 
mechanisms linking refractive errors and insomnia.

Our study has several limitations. First, the self-reported data on visual impairment may be affected by 
reporting errors, including recall bias and subjective interpretations. Second, the cause-and-effect relationship 
between various ophthalmic diseases and insomnia may not be accurately recognized due to the cross-
sectional design of this study; subsequent prospective and intervention studies may offer a more comprehensive 
explanation. Third, although we adjusted for multiple covariates, we did not specifically exclude participants 
with obstructive sleep apnea (OSA), which is known to have a strong association with glaucoma risk. Future 
studies should consider OSA screening to better isolate the effects of visual impairment on sleep disturbances. 
Finally, the influence of uncontrolled covariates cannot be ruled out.

Conclusion
Our study identified a significant association between visual impairment and insomnia among middle-aged and 
older adults in India, underscoring the importance of timely sleep assessments and interventions for individuals 
with visual impairments. Early detection and management of insomnia symptoms could improve patients’ 
quality of life and reduce healthcare burdens. Additionally, these findings can guide healthcare policymakers 
and clinicians in developing comprehensive health strategies to provide holistic care for individuals with visual 
impairments. Future prospective studies are needed to clarify the underlying mechanisms of this association and 
to evaluate the efficacy of targeted interventions in promoting overall health and well-being in this population.

OR 95% (CI) p for interaction

Hyperopia

Age <0.001

 < 60 1.37 (1.29–1.45)

 ≥ 60 1.20 (1.13–1.28)

Sex <0.001

 Male 1.17 (1.09–1.25)

 Female 1.36 (1.29–1.43)

Smoking status 0.038

 Yes 1.18 (1.06–1.31)

 No 1.30 (1.24–1.36)

Drinking status 0.057

 Yes 1.19 (1.07–1.32)

 No 1.30 (1.24–1.36)

Table 3.  Subgroup analyses of the association between insomnia symptoms and visual impairments. OR, odds 
ratio; 95% CI, 95% Confidence interval.
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Data availability
All data were from the public database (https://lasi-india.org); no ethical approval was needed.
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