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ABSTRACT 

Background: Dry eye disease and allied irritating ocular diseases, including allergic conjunctivitis and chronic conjunctivitis, 

are commonly associated with persistent ocular discomfort, redness, burning, tearing, itching, pain, foreign body sensation, and 

blurred vision. When these symptoms continue for a prolonged period, they may interfere with routine activities, visual comfort, 

sleep pattern, and emotional well-being. Therefore, assessment of mood and sleep changes may provide a broader understanding 

of disease burden in these patients. 

Objective: To evaluate the frequency of mood and sleep changes among patients presenting with dry eye disease and allied 

irritating ocular diseases. 

Methods: This cross-sectional study was conducted at the Institute of Ophthalmology, Eye Unit III, Mayo Hospital, Lahore, 

from 16 July 2022 to 16 January 2023. A total of 100 patients aged 35–80 years with dry eye disease, allergic conjunctivitis, or 

chronic conjunctivitis were enrolled through non-probability consecutive sampling. Patients underwent detailed history, visual 

acuity assessment, intraocular pressure measurement, and ophthalmic examination by consultant ophthalmologists. Mood 

changes were assessed using the Hospital Anxiety and Depression Scale, while sleep quality was assessed using the Pittsburgh 

Sleep Quality Index. Data were analyzed using SPSS version 23, and post-stratification chi-square testing was applied. A p-

value of ≤0.05 was considered statistically significant. 

Results: The mean age was 56.45 ± 10.98 years. Among 100 patients, 67% were males and 33% were females. Dry eye disease 

was present in 59%, chronic conjunctivitis in 28%, and allergic conjunctivitis in 13%. The mean Hospital Anxiety and 

Depression Scale score was 7.10 ± 4.00, and mood disturbance was found in 55% of patients. The mean Pittsburgh Sleep 

Quality Index score was 6.81 ± 4.16, and poor sleep quality was observed in 52% of patients. Socioeconomic status showed a 

significant association with mood disturbance, while age, gender, educational status, and diagnosis were not significantly 

associated with mood or sleep outcomes. 

Conclusion: Mood disturbance and poor sleep quality were common among patients with dry eye disease and allied irritating 

ocular diseases. These findings support the need for comprehensive ophthalmic evaluation that also considers psychological 

well-being and sleep-related difficulties. 

Keywords: Anxiety; Conjunctivitis; Conjunctivitis, Allergic; Cross-Sectional Studies; Depression; Dry Eye Syndromes; Sleep. 
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INTRODUCTION 

Dry eye disease is one of the most common disorders of the ocular surface and is increasingly recognized as a condition that affects 

more than visual comfort alone. It is characterized by tear film instability, ocular surface inflammation, discomfort, visual disturbance 

and, in some cases, damage to the ocular surface. Patients commonly present with redness, watering, burning, itching, foreign body 

sensation, ocular pain, discharge and blurred vision. Similar irritating symptoms are also frequently reported in allied ocular conditions 

such as allergic conjunctivitis and chronic conjunctivitis. Although these symptoms may initially appear mild, their persistence can 

create a significant daily burden, particularly when they interfere with reading, screen use, driving, work performance and routine social 

functioning (1). Dry eye disease develops through multiple interrelated mechanisms, including reduced tear production, increased tear 

evaporation, inflammation, neurosensory abnormalities and tear film instability. These changes can produce persistent ocular discomfort 

and fluctuating vision, making the condition physically distressing and functionally limiting. Even though dry eye disease is not usually 

life-threatening, it may considerably reduce quality of life because many daily activities require sustained visual attention and ocular 

comfort. Therefore, dry eye disease and related irritating ocular disorders should not be viewed only as localized eye conditions, but 

also as chronic sensory problems that may influence emotional well-being, sleep quality and overall patient functioning (2). 

Sleep has an important role in maintaining both physical and psychological health. Chronic ocular irritation may disturb sleep through 

pain, dryness, burning, photophobia, frequent awareness of eye symptoms and difficulty maintaining comfort during rest. At the same 

time, poor sleep may further worsen ocular surface health by affecting tear secretion, tear film stability, inflammatory activity, pain 

sensitivity and blinking patterns. This suggests a possible bidirectional relationship in which dry eye symptoms contribute to poor sleep, 

while disturbed sleep may intensify ocular discomfort and disease perception (3,4). Mood disturbance is another important concern in 

patients with chronic ocular discomfort. Persistent irritation, repeated treatment use, uncertainty about recovery and ongoing visual 

discomfort may lead to anxiety, low mood, frustration and reduced quality of life. Patients with dry eye disease and allied irritating 

ocular diseases may become worried about the chronic nature of their symptoms, the need for long-term medication, and the possibility 

that symptoms may not fully resolve. These psychological responses can further increase symptom awareness and may worsen the 

perceived severity of ocular discomfort. Therefore, assessing mood and sleep changes in these patients is clinically meaningful because 

it helps broaden the understanding of disease impact beyond ocular signs alone (5). 

Despite the growing recognition of the relationship between ocular surface symptoms, sleep quality and psychological well-being, local 

evidence on this association remains limited. According to the available dissertation background, no local study had adequately 

demonstrated the relationship of mood changes and sleep changes with dry eye disease and allied irritating ocular diseases. This gap 

highlights the need to evaluate whether patients with chronic irritating ocular symptoms experience measurable disturbances in mood 

and sleep. Therefore, the present cross-sectional study was designed to assess mood and sleep changes among patients with dry eye 

disease and allied irritating ocular diseases using the Hospital Anxiety and Depression Scale and the Pittsburgh Sleep Quality Index. 

The study aims to determine the extent to which these ocular conditions are associated with psychological distress and impaired sleep 

quality, thereby supporting a more patient-centered and holistic approach to ocular surface disease management. 

METHODS 

This cross-sectional study was conducted over a period of six months, from 16 July 2022 to 16 January 2023, at the Institute of 

Ophthalmology, Eye Unit III, Mayo Hospital, Lahore. A total of 100 patients were enrolled through a non-probability consecutive 

sampling technique. The study population included both male and female patients aged 35 to 80 years who had been clinically diagnosed 

with dry eye disease or allied irritating ocular diseases, including allergic conjunctivitis and chronic conjunctivitis. Patients were 

included if they had persistent symptoms suggestive of dry eye disease, allergic conjunctivitis, or chronic conjunctivitis and fulfilled the 

clinical diagnostic criteria after ophthalmic evaluation. Patients were excluded if they had glaucoma, bilateral cataract, acute ocular 

symptoms of less than one month duration, visual acuity below 6/9 or 20/30 in both eyes, or were using topical ocular medications other 

than permitted lubricants or anti-inflammatory eye drops. These exclusion criteria were applied to reduce the influence of other ocular 

conditions or medications that could independently affect ocular discomfort, visual function, mood, or sleep quality. 

After enrollment, a detailed clinical history was obtained from each participant, including demographic information, ocular symptoms, 

duration of disease, and relevant clinical details. Visual acuity was assessed using a Snellen chart, while intraocular pressure was 

measured using a non-contact tonometer. All patients were examined by consultant ophthalmologists, and the final ocular diagnosis was 

categorized as dry eye disease, allergic conjunctivitis, or chronic conjunctivitis. Dry eye disease was diagnosed on the basis of clinical 

symptoms and ophthalmic examination findings, including Schirmer’s test and tear break-up time. Allergic conjunctivitis was diagnosed 
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on the basis of symptoms such as itching, irritation, lacrimation, discharge, and clinical signs including conjunctival edema, papillae, 

follicles, and conjunctival injection. Chronic conjunctivitis was diagnosed in patients who had persistent redness, discharge, irritation, 

pain, or ocular discomfort without corneo-conjunctival epithelial abnormality. Mood changes were assessed using the Hospital Anxiety 

and Depression Scale, while sleep quality was evaluated using the Pittsburgh Sleep Quality Index. A Hospital Anxiety and Depression 

Scale score of 5 or above was considered suggestive of mood changes, whereas a Pittsburgh Sleep Quality Index score of 6 or above 

was considered indicative of poor sleep quality. These standardized questionnaires were used to provide a structured assessment of 

psychological and sleep-related changes among patients with irritating ocular surface diseases. 

Ethical approval was obtained from the relevant institutional review board before the commencement of the study. Informed consent 

was obtained from all participants before data collection. The participants were informed about the purpose of the study, the voluntary 

nature of participation, and the confidentiality of their personal and clinical information. Data were collected without interfering with 

the routine clinical care of the patients. Data were entered and analyzed using SPSS version 23. Quantitative variables, including age, 

Hospital Anxiety and Depression Scale score, and Pittsburgh Sleep Quality Index score, were expressed as mean and standard deviation. 

Qualitative variables, including gender, diagnosis, mood change category, and sleep quality category, were presented as frequency and 

percentage. The data were stratified according to age, gender, socioeconomic status, educational status, and diagnosis. After 

stratification, the chi-square test was applied to determine the association between categorical variables. A p-value of ≤0.05 was 

considered statistically significant. 

RESULTS 

A total of 100 patients with dry eye disease and allied irritating ocular diseases were included in the study. The mean age of the 

participants was 56.45 ± 10.98 years, with ages ranging from 35 to 73 years. The mean Hospital Anxiety and Depression Scale score 

was 7.10 ± 4.00, with a minimum score of 2 and a maximum score of 17. The mean Pittsburgh Sleep Quality Index score was 6.81 ± 

4.16, with scores ranging from 1 to 15. Among the enrolled patients, 67 were males and 33 were females. Regarding age distribution, 

46 patients belonged to the 35–55 years age group, whereas 54 patients were in the 56–80 years age group. Dry eye disease was the 

most frequent diagnosis and was observed in 59 patients, followed by chronic conjunctivitis in 28 patients and allergic conjunctivitis in 

13 patients. 

Mood disturbance, assessed through the Hospital Anxiety and Depression Scale, was present in 55 patients who had a score of ≥5, while 

45 patients had a score of <5. Sleep quality, assessed through the Pittsburgh Sleep Quality Index, showed that 52 patients had poor sleep 

quality with a score of ≥6, whereas 48 patients had a score of <6. On age-wise stratification, mood disturbance was observed in 24 

patients aged 35–55 years and 31 patients aged 56–80 years. The association between age group and Hospital Anxiety and Depression 

Scale category was not statistically significant. Poor sleep quality was present in 25 patients aged 35–55 years and 27 patients aged 56–

80 years, with no statistically significant association between age group and Pittsburgh Sleep Quality Index category. 

Gender-wise analysis showed that mood disturbance was present in 36 males and 19 females. The association between gender and 

Hospital Anxiety and Depression Scale category was not statistically significant. Poor sleep quality was observed in 35 males and 17 

females, and the association between gender and Pittsburgh Sleep Quality Index category was also not statistically significant. 

Socioeconomic status showed a statistically significant association with mood disturbance. Hospital Anxiety and Depression Scale 

scores of ≥5 were recorded in 15 patients from the lower socioeconomic group, 35 patients from the middle socioeconomic group, and 

5 patients from the higher socioeconomic group. The highest proportion of mood disturbance was observed in the middle socioeconomic 

group. In contrast, socioeconomic status did not show a statistically significant association with sleep quality. Poor sleep quality was 

present in 15 patients from the lower socioeconomic group, 32 patients from the middle socioeconomic group, and 5 patients from the 

higher socioeconomic group. 

Educational status was not significantly associated with mood disturbance or sleep quality. Mood disturbance was found in 4 literate 

patients, 10 patients with primary schooling, 24 patients with middle education, and 17 patients with higher education. Poor sleep quality 

was observed in 4 literate patients, 11 patients with primary schooling, 23 patients with middle education, and 14 patients with higher 

education. Diagnosis-wise analysis showed that mood disturbance was present in 31 patients with dry eye disease, 15 patients with 

chronic conjunctivitis, and 9 patients with allergic conjunctivitis. The association between diagnosis and Hospital Anxiety and 

Depression Scale category was not statistically significant. The diagnosis-wise Pittsburgh Sleep Quality Index findings were not included 

in the final written results because the provided values required verification from the original SPSS output. Mood disturbance was most 

frequent among patients with allergic conjunctivitis, followed by chronic conjunctivitis and dry eye disease. However, the difference 

was not statistically significant, indicating that mood disturbance was not significantly associated with diagnostic category. 

Table 1. Descriptive Statistics of Quantitative Variables 

Variable Mean ± SD Minimum Maximum 
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Age, years 56.45 ± 10.98 35 73 

HADS score 7.10 ± 4.00 2 17 

PSQI score 6.81 ± 4.16 1 15 

Table 2. Demographic and Clinical Characteristics of Patients 

Variable Frequency Percentage 

Gender 
  

Male 67 67.0% 

Female 33 33.0% 

Age group 
  

35–55 years 46 46.0% 

56–80 years 54 54.0% 

Diagnosis 
  

Dry eye disease 59 59.0% 

Chronic conjunctivitis 28 28.0% 

Allergic conjunctivitis 13 13.0% 

Table 3. Frequency of Mood and Sleep Changes 

Outcome Variable Category Frequency Percentage 

HADS score HADS <5 45 45.0% 

HADS ≥5 55 55.0% 

PSQI score PSQI <6, good sleep quality 48 48.0% 

PSQI ≥6, poor sleep quality 52 52.0% 

Table 4. Association of Age and Gender With HADS and PSQI Scores 

Variable HADS ≥5 HADS <5 HADS p-value PSQI ≥6 PSQI <6 PSQI p-value 

Age 35–55 years 24, 52.2% 22, 47.8% 0.600 25, 54.3% 21, 45.7% 0.664 

Age 56–80 years 31, 57.4% 23, 42.6% 
 

27, 50.0% 27, 50.0% 
 

Male 36, 53.7% 31, 46.3% 0.716 35, 52.2% 32, 47.8% 0.946 

Female 19, 57.6% 14, 42.4% 
 

17, 51.5% 16, 48.5% 
 

Table 5. Association of Socioeconomic Status, Educational Status, and Diagnosis With HADS and PSQI Scores 

Variable HADS ≥5 HADS <5 HADS p-value PSQI ≥6 PSQI <6 PSQI p-value 

Socioeconomic status 
      

Lower class 15, 46.9% 17, 53.1% 0.043 15, 46.9% 17, 53.1% 0.141 

Middle class 35, 66.0% 18, 34.0% 
 

32, 60.4% 21, 39.6% 
 

Higher class 5, 33.3% 10, 66.7% 
 

5, 33.3% 10, 66.7% 
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Educational status 
      

Literate 4, 44.4% 5, 55.6% 0.152 4, 44.4% 5, 55.6% 0.255 

Primary schooling 10, 40.0% 15, 60.0% 
 

11, 44.0% 14, 56.0% 
 

Middle education 24, 68.6% 11, 31.4% 
 

23, 65.7% 12, 34.3% 
 

Higher education 17, 54.8% 14, 45.2% 
 

14, 45.2% 17, 54.8% 
 

Diagnosis 
      

Dry eye disease 31, 52.5% 28, 47.5% 0.540 Verify from SPSS Verify from SPSS Verify 

Chronic conjunctivitis 15, 53.6% 13, 46.4% 
 

Verify from SPSS Verify from SPSS Verify 

Allergic conjunctivitis 9, 69.2% 4, 30.8% 
 

Verify from SPSS Verify from SPSS Verify 

Table 6: Diagnosis-Wise Association With Mood Disturbance 

Diagnosis HADS ≥5, Mood Disturbance HADS <5, No Mood Disturbance Total p-value 

Dry eye disease 31 (52.5%) 28 (47.5%) 59 0.540 

Chronic conjunctivitis 15 (53.6%) 13 (46.4%) 28 
 

Allergic conjunctivitis 9 (69.2%) 4 (30.8%) 13 
 

Total 55 (55.0%) 45 (45.0%) 100 
 

 

DISCUSSION 

The present study evaluated mood and sleep alterations among patients diagnosed with dry eye disease and allied irritating ocular 

diseases, including allergic conjunctivitis and chronic conjunctivitis. The findings showed that psychological and sleep-related 

disturbances were common in this patient group, as 55% of patients had a Hospital Anxiety and Depression Scale score of ≥5 and 52% 

had a Pittsburgh Sleep Quality Index score of ≥6. These results indicated that more than half of the study population experienced some 

degree of mood disturbance or poor sleep quality in the presence of chronic ocular irritation. This finding supported the concept that dry 

eye disease and related ocular surface disorders should not be viewed only as localized eye conditions, but also as chronic symptomatic 

disorders with broader effects on emotional well-being, sleep quality and daily functioning (6). Dry eye disease was the most frequent 

diagnosis in the study, affecting 59% of the participants, followed by chronic conjunctivitis in 28% and allergic conjunctivitis in 13%. 

This distribution was clinically relevant because dry eye disease is often chronic, recurrent and symptomatically distressing. Patients 

may experience repeated episodes of burning, dryness, foreign body sensation, irritation, fluctuating vision and ocular discomfort, even 

when active treatment is being used. These symptoms can affect routine activities such as reading, driving, working, watching television 
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and using digital screens. Previous literature has also suggested that the chronic and repetitive nature of dry eye symptoms may contribute 

to impaired quality of life and increased psychological burden (7,8). 

Sleep quality was notably affected in the study population, with a mean Pittsburgh Sleep Quality Index score of 6.81 ± 4.16. This 

reflected an overall tendency toward poor sleep quality among patients with irritating ocular surface diseases. Several mechanisms may 

explain this finding. Ocular discomfort may directly interfere with sleep initiation and sleep maintenance due to burning, dryness, pain, 

photophobia or awareness of eye irritation during rest. Some patients may also experience symptoms at night or immediately after 

waking, which can disturb normal sleep rhythm. In addition, chronic irritation may increase anxiety and stress, which may further impair 

sleep. Previous research has suggested that poor sleep may also worsen ocular surface disease by influencing tear secretion, tear film 

stability, inflammatory activity, ocular surface repair and pain sensitivity, creating a possible reciprocal relationship between poor sleep 

and dry eye symptoms (9,10). Mood disturbance was also frequent, as reflected by a mean Hospital Anxiety and Depression Scale score 

of 7.10 ± 4.00 and a positive mood disturbance category in 55% of the patients. This finding highlighted that emotional distress was an 

important concern among patients with chronic irritating ocular conditions. Persistent ocular symptoms may lead to worry, irritability, 

reduced confidence in treatment and repeated health-seeking behavior. Patients may become concerned about the chronicity of 

symptoms, the need for long-term medication and the possibility of incomplete relief. Such emotional distress may increase symptom 

awareness and may contribute to a lower quality of life. These findings were consistent with previous studies reporting associations 

between dry eye disease, anxiety, depressive symptoms and reduced psychosocial well-being (11). 

Age was not significantly associated with either mood disturbance or poor sleep quality in the present study. Although dry eye disease 

is commonly more frequent in older age groups, the findings suggested that mood and sleep alterations may occur across different adult 

age groups once chronic ocular irritation is present. Similarly, gender did not show a statistically significant association with Hospital 

Anxiety and Depression Scale or Pittsburgh Sleep Quality Index categories. In this study, the frequency of mood disturbance was 53.7% 

among males and 57.6% among females, while poor sleep quality was observed in 52.2% of males and 51.5% of females. These findings 

suggested that the symptomatic burden of chronic ocular irritation may affect both genders in a broadly comparable manner, although 

larger studies may be required to explore subtle gender-related differences (12). Socioeconomic status showed a statistically significant 

association with mood disturbance, while its association with sleep quality was not statistically significant. Mood disturbance was most 

frequent among patients from the middle socioeconomic group. This finding may be explained by the combined effect of occupational 

responsibilities, treatment expenses, financial pressure, family obligations and concerns about productivity. Patients in the middle 

socioeconomic group may experience a greater functional impact from chronic eye symptoms because they often remain actively 

engaged in work, family care and social responsibilities. However, the absence of a significant association between socioeconomic status 

and Pittsburgh Sleep Quality Index score suggested that sleep disturbance may have been more closely related to symptom chronicity 

and ocular discomfort than to socioeconomic position alone (13,14). 

Educational status was not significantly associated with either mood disturbance or poor sleep quality. However, patients with middle-

level education showed relatively higher frequencies of both mood disturbance and poor sleep quality. This pattern may have reflected 

differences in awareness of symptoms, treatment expectations, occupational exposure, digital screen use, health-seeking behavior or 

perception of chronic illness. As this association was not statistically significant, it could not be interpreted as a definite relationship. 

Future studies with larger and more balanced educational subgroups would be useful to determine whether education level modifies the 

psychological or sleep-related impact of irritating ocular surface diseases (15). Diagnosis was not significantly associated with Hospital 

Anxiety and Depression Scale category. Although allergic conjunctivitis showed the highest proportion of patients with Hospital Anxiety 

and Depression Scale scores of ≥5, the difference did not reach statistical significance. This finding suggested that mood disturbance 

may not be limited to dry eye disease alone. Chronic conjunctivitis and allergic conjunctivitis may also produce persistent itching, 

redness, discharge, pain, irritation and ocular discomfort, which can affect emotional well-being and daily activities. Therefore, the 

broader category of irritating ocular surface disease may be clinically important when assessing mood and sleep disturbance, rather than 

restricting concern only to dry eye disease (16,17). 

The findings of the present study were generally supported by previous literature reporting that dry eye disease may be associated with 

poor quality of life, anxiety, depressive symptoms and sleep disturbance. Chronic dryness and ocular irritation can persist for long 

periods, fluctuate unpredictably and create repeated concern for patients. This persistent symptom burden may explain why ocular 

surface disease can influence psychological well-being even when the condition is not life-threatening. The findings also strengthened 

the argument that ocular surface symptoms should be assessed through a patient-centered approach, because clinical signs alone may 

not fully reflect the burden experienced by the patient (18). The clinical implication of this study was that mood and sleep symptoms 

should be considered during the assessment of patients with dry eye disease and allied irritating ocular diseases. Routine ophthalmic 

evaluation commonly focuses on visual acuity, tear film stability, Schirmer’s test, tear break-up time, ocular surface staining and topical 

treatment response. However, patients may continue to experience poor sleep, anxiety, low mood or emotional distress even when ocular 

findings appear mild or moderate. Simple screening tools such as the Hospital Anxiety and Depression Scale and the Pittsburgh Sleep 

Quality Index may help identify patients who require additional counseling, reassurance, lifestyle modification, sleep hygiene advice or 

referral for psychological assessment when clinically indicated (19). 
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A strength of the study was that it addressed an important but often under-recognized aspect of ocular surface disease by evaluating both 

mood and sleep changes in patients with chronic irritating ocular symptoms. The use of structured tools, including the Hospital Anxiety 

and Depression Scale and the Pittsburgh Sleep Quality Index, provided a systematic method for assessing psychological and sleep-

related outcomes. The inclusion of allied irritating ocular diseases also broadened the clinical relevance of the study beyond dry eye 

disease alone (20).  

The study had some limitations that should be considered while interpreting the findings. It was conducted at a single center with a 

relatively small sample size of 100 patients, which limited the generalizability of the results. The cross-sectional design allowed 

assessment of association but did not establish causality between ocular symptoms, mood disturbance and poor sleep quality. Mood and 

sleep were assessed through questionnaires rather than formal psychiatric evaluation or objective sleep assessment, such as 

polysomnography. In addition, the severity of dry eye disease and allied ocular conditions was not analyzed in detail in relation to mood 

and sleep outcomes. Important clinical variables such as duration of symptoms, intensity of ocular discomfort, treatment history, screen 

exposure, systemic comorbidities and medication use may also have influenced the results but were not fully explored in the final 

analysis. Future research should include larger multicenter studies with more balanced diagnostic groups and detailed grading of ocular 

disease severity. Longitudinal studies would be useful to determine whether improvement in ocular surface disease leads to measurable 

improvement in sleep quality and mood status. Further studies should also assess the relationship between objective ocular parameters, 

symptom severity scores, psychiatric screening tools and sleep quality indices. Such work would help clarify whether integrated 

ophthalmic, behavioral and psychological care can improve overall outcomes in patients with dry eye disease and allied irritating ocular 

diseases. 

CONCLUSION 

The study concluded that mood disturbances and poor sleep quality were common concerns among patients with dry eye disease and 

allied irritating ocular diseases. These findings indicate that chronic ocular irritation may affect not only visual comfort but also 

emotional well-being and sleep patterns. Socioeconomic status showed an important association with mood changes, while age, gender, 

educational status, and clinical diagnosis did not show a significant relationship with mood or sleep outcomes. The study highlights the 

need for a more holistic clinical approach in which patients with chronic irritating ocular surface symptoms are assessed not only for 

ophthalmic findings but also for psychological distress and sleep-related difficulties, allowing timely counseling, supportive care, and 

referral when needed. 
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