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Abstract
Introduction
Cataract is a major cause of blindness worldwide, with a higher prevalence in developing countries, especially in India. The onset of cataracts at a younger age, known as presenile cataract, is of concern due to its multifactorial aetiology, including genetic, environmental and behavioural factors as well as longer impact on life. The present study aimed to investigate the factors responsible for presenile cataracts and the visual outcomes in younger adults undergoing cataract surgery.
Materials and Methods
This retrospective study included 292 patients aged 30 to 50 years, who underwent cataract surgery at Shri Ram Murti Smarak Hospital from June 2023 to May 2024. Data on demographic details, cataract type, systemic co-morbidities, family history and risk factors were collected. Visual outcomes were assessed based on best-corrected visual acuity (BCVA) pre- and postoperatively, categorised as good, moderate, or poor.
Results
The study found that 40.7% of participants achieved good visual outcomes, 38.4% had moderate outcomes, and 20.8% had poor outcomes. Factors such as smoking, steroid use, and diabetes mellitus were associated with poorer visual outcomes. The presence of a family history of cataracts and certain systemic comorbidities like diabetes and hypertension was linked to worse postoperative recovery.
Conclusion
This study highlights the significant impact of systemic comorbidities, lifestyle factors, and family history on the outcomes of cataract surgery in younger adults. Early detection and management of risk factors may improve surgical success and visual recovery in this population.
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Introduction:

Cataract is a leading cause of blindness worldwide with a notable prevalence in developing countries and often occurs after 50 years of age. [1] In India, almost 80% of blindness is attributed to cataracts and there is a high prevalence of lens opacities.[2] Moreover, lens opacities have an earlier age of onset in India compared with developed countries.[3] This is beacuase of Indian population is either widely exposed to ultraviolet (UV) light, suffering from severe dehydration, nutritional deficiencies or genetically  predisposed to cataract. [4]
Presenile cataract is defined as the occurrence of cataract before the age of 50 years. [5,6]
The Lens Opacification Classification System III (LOCS), the most commonly used grading system for evaluating cataract grading  is based on slit-lamp pictures and retroillumination. [7]
Cataract has a multifactorial aetiology with genetic(phenomenon of anticipation),sociodemographic, behavioural, and environmental factors. [8]
Modifiable risk factors have been linked to the development of cataracts such as diabetes mellitus (DM), hypertension, atopy, prolonged use of steroids, trauma, severe dehydration crisis, exposure to ultraviolet (UV) light, and intraocular inflammation.
According to a previous study, posterior subcapsular cataracts related to atopy are the most common type of cataract in presenile age. [5,6]
However, early diagnosis of cataracts in young adults is important to make a clinical decision about cataract surgery and prevent progression of cataracts. Unlike senile nuclear cataract, the risk factors of presenile nuclear cataract are not well known.
The incidence of presenile cataracts is on the rise due to changes in the lifestyle. Hence, the aim of this study was to determine the factors responsible for the development of cataracts in young adults and their visual outcomes.

Method:
This retrospective study was conducted in the Department of Ophthalmology at Shri Ram Murti Smarak Hospital, Bareilly, Uttar Pradesh, to evaluate the incidence, probable causes, and visual outcomes of cataract surgery in younger adults. The study included consecutive patients aged between 30 and 50 years who underwent cataract surgery from June 2023 to May 2024. Ethical clearance for the study was obtained from the institutional review board prior to its initiation.
The inclusion criteria comprised patients aged between 30 and 50 years, diagnosed with cataracts on clinical examination, and who were willing to provide written informed consent. Patients with a history of previous intraocular surgery or those presenting with developmental, traumatic, or complicated cataracts were excluded from the study. A total of 292 patient records were reviewed retrospectively, and relevant data were extracted for analysis.
[bookmark: _GoBack]Data collected included demographic information such as age, gender, occupation, and socioeconomic status. The type of cataract was categorised as nuclear, cortical, or posterior subcapsular, along with information on the laterality (unilateral or bilateral) and stage of cataract. Information on ocular comorbidities (such as glaucoma or diabetic retinopathy) and systemic conditions (including diabetes mellitus and hypertension) was recorded. Additionally, the study included personal and family histories of cataracts or other eye conditions. Preoperative and postoperative best corrected visual acuity (BCVA) on day 1 were documented, with visual acuity assessed using the Snellen chart or LogMAR chart.
Cataract surgeries were performed using standard techniques, primarily phacoemulsification with intraocular lens (IOL) implantation, although other methods, such as manual small incision cataract surgery, were used when indicated. Postoperative visual outcomes were assessed based on the BCVA recorded immediately after surgery, and any intraoperative or postoperative complications were noted.
In our study, we define operational definition for visual outcomes as follows:
Good outcomes are characterised by visual acuity measurements of 6/6 and 6/9. A 6/6 score represents normal vision, where an individual can see at 6 metres what a person with perfect vision sees. A 6/9 result, while slightly less than perfect, still falls within the good category, indicating the individual can see at 6 metres what a person with normal vision would see at 9 metres.
Moderate outcomes are defined by visual acuity of 6/12 and 6/18. A 6/12 score suggests moderate impairment, where the individual sees at 6 metres what a normal person can see at 12 metres. A 6/18 result, while still adequate for many daily tasks, reflects moderate visual impairment.
Poor outcomes start with a 6/24 score, which signifies significant visual impairment, as the individual can only see at 6 metres what a person with normal vision would see at 24 metres. Further deterioration is noted with 6/36 and 6/60, indicating severe visual loss. A 5/60 outcome represents a very poor result with substantial vision loss. These thresholds were operationalised in the context of our study to assess the impact of visual impairment.
Descriptive statistics were applied to summarise the data. Frequency and percentage distributions were used for categorical variables, while continuous variables were summarised using mean ± standard deviation. The incidence of cataracts and their probable causes were analysed, and visual outcomes were compared by assessing changes in preoperative and postoperative visual acuity on day 1. 

[bookmark: OLE_LINK4][bookmark: OLE_LINK5]Result:
[bookmark: OLE_LINK8][bookmark: OLE_LINK9][bookmark: OLE_LINK2][bookmark: OLE_LINK3]The study on cataract incidence and outcomes in younger adults reports visual recovery results post-surgery across 292 participants. Overall, 119 participants (40.7%) achieved good visual outcomes, 112 (38.4%) had moderate outcomes, and 61 (20.8%) had poor outcomes.  


Table 1: Type of cataract found among study participants (n=292)
	Type of Cataract
	Frequency (n)
	Percentage (%)

	Nuclear Sclerosis 1 (NS1)
	65
	22.26%

	Nuclear Sclerosis 2 (NS2)
	58
	19.86%

	Nuclear Sclerosis 3 (NS3)
	22
	7.53%

	Posterior Subcapsular Cataract (PSC)
	103
	35.23%

	Cortical Cataract
	41
	14.05%

	Posterior Polar Cataract
	7
	2.40%




Table 1 shows the distribution of different types of cataract found among the study participants (n=292). The most prevalent type of cataract was Posterior Subcapsular Cataract (PSC), found in 103 participants (35.23%). This was followed by Nuclear Sclerosis 1 (NS1), which accounted for 55 cases (22.26%), and Nuclear Sclerosis 2 (NS2), seen in 58 participants (19.86%). Other types, such as Cortical Cataract (14.05%) and Nuclear Sclerosis 3 (NS3) (7.53%), were also observed. A smaller proportion of participants had posterior polar cataract (2.40%).

Table 2: Relationship between systematic comorbidity associated with presenile cataract and visual outcome(n=292)

	Factor
	Good
	Moderate
	Poor 
	Total

	Causes

	Smoking
	29 (64.4%)
	13 (28.9%)
	3 (6.7%)
	45

	Hair Dye
	14 (60.9%)
	0 (0.0%)
	9 (39.1%)
	23

	Idiopathic
	21 (38.9%)
	27 (50.0%)
	6 (11.1%)
	54

	DM (Diabetes Mellitus)
	6 (17.1%)
	19 (54.3%)
	10 (28.5%)
	35

	Atopy
	18 (66.7%)
	6 (22.2%)
	3 (11.1%)
	27

	Steroid Use
	35 (66.0%)
	12 (22.6%)
	6 (11.3%)
	53

	Myopia
	18 (51.4%)
	10 (28.5%)
	7 (20.0%)
	35

	Phenomenon of Anticipation
	26 (49.1%)
	9 (17.0%)
	18 (34.0%)
	53

	Fuel Exposure
	8 (72.7%)
	0 (0.0%)
	3 (27.3%)
	11

	Systemic Comorbidities

	Arthritis
	0 (0.0%)
	0 (0.0%)
	6 (100.0%)
	6

	Asthma
	9 (23.1%)
	12 (30.8%)
	18 (46.2%)
	39

	Dermatitis
	0 (0.0%)
	0 (0.0%)
	11 (100.0%)
	11

	Diabetes Mellitus (DM)
	0 (0.0%)
	12 (42.9%)
	16 (57.1%)
	28

	Hypertension (HTN)
	0 (0.0%)
	6 (35.3%)
	11 (64.7%)
	17

	No Systemic Comorbidities (NAD)
	110 (55.5%)
	82 (41.4%)
	6 (0.03%)
	198

	Systemic Comorbidities
	Good (n, %)
	Moderate (n, %)
	Poor (n, %)
	Total (n)

	Arthritis
	0 (0.0%)
	0 (0.0%)
	6 (100.0%)
	6

	Asthma
	9 (23.1%)
	12 (30.8%)
	18 (46.2%)
	39

	Dermatitis
	0 (0.0%)
	0 (0.0%)
	11 (100.0%)
	11

	Diabetes Mellitus (DM)
	0 (0.0%)
	12 (42.9%)
	16 (57.1%)
	28

	Hypertension (HTN)
	0 (0.0%)
	6 (35.3%)
	11 (64.7%)
	17

	No Systemic Comorbidities (NAD)
	110 (55.5%)
	82 (41.4%)
	6 (0.03%)
	198




The table 2 presents the distribution of outcomes (Good, Moderate, Poor) for various factors. Among individuals with smoking, (64.4%) had good outcomes, while (28.9%) had moderate and only (6.7%) had poor outcomes. Hair dye exposure showed a 39.1% percentage of poor outcomes, with 60.9% showing good outcomes and no moderate outcomes. Idiopathic causes were distributed with (50%) having moderate outcomes, while (38.9%) had good and (11.1%) had poor outcomes. Diabetes Mellitus (DM) was associated with (54.3%) moderates,(28.5% )poor, and only (17.1%) good outcomes. Individuals with atopy showed a high proportion of good outcomes (66.7%), with only 11.1%  having poor outcomes. Steroid use also had a high rate of good outcomes (66%), with 22.6% showing moderate outcomes and 11.3% poor outcomes. Myopia was more favourable, with (51.4%) showing good outcomes, moderate outcomes (48.6%) and poor outcomes (20%). the Phenomenon of anticipation had 34% poor outcomes, 17% moderate, and 49.1% good. Finally, fuel exposure had a high percentage of good outcomes (72.7%) and a smaller proportion of poor outcomes (27.3%).


A significant portion of participants, 65.4%, had no associated systemic abnormalities. The most common comorbidities included asthma (13.4%) and diabetes mellitus (DM) (9.6%). Other comorbidities such as hypertension (HTN), arthritis, and dermatitis were found in smaller proportions, 5.8%, 2.1%, and 3.8%, respectively.
The study investigates the visual outcomes of cataract surgery based on systemic comorbidities. The results show significant variability in outcomes depending on the presence of certain conditions. Among individuals with arthritis (6 participants), all had poor outcomes (100%). In the asthma group (39 participants), 9 (23.1%) had good outcomes, 12 (30.8%) had moderate outcomes, and 18 (46.2%) had poor outcomes. Similarly, those with dermatitis (11 participants) showed all poor outcomes. For individuals with diabetes mellitus (DM) (28 participants), 12 (42.9%) had moderate outcomes and 16 (57.1%) had poor outcomes. Among those with hypertension (HTN) (17 participants), 6 (35.3%) had moderate outcomes, and 11 (64.7%) had poor outcomes. The group without any systemic comorbidities (NAD, 191 participants) had 110 (55.5%) achieving good outcomes, 82 (41.4%) with moderate outcomes, and 6 (0.03%) with poor outcomes. The Chi-Square test (value = 31.819, p = 0.000) reveals a significant association between systemic comorbidities and postoperative visual outcomes. This suggests that systemic conditions like diabetes and hypertension may be linked to poorer recovery after cataract surgery.


Table 3: Family History (Genetic Factor) of Presenile Cataract and Outcome

	Family History
	Good (n, %)
	Moderate (n, %)
	Poor (n, %)
	Total (n)

	NAD
	107 (43.6%)
	103 (42.0%)
	35 (14.2%)
	245

	Positive
	12 (25.5%)
	9 (19.1%)
	26 (55.3%)
	47




Table 3 summariSes the family history of presenile cataract in the study population. It was found that 83.9% of the participants did not have any family history of cataract (No Abnormality Detected, NAD), while 16.1% of participants reported a positive family history of cataract.
Among participants with no apparent disease (NAD) in their family history, 43.6% achieved good outcomes, 42.0% had moderate outcomes, and 14.2% experienced poor outcomes, out of a total of 245 individuals. Conversely, participants with a positive family history showed a markedly different distribution: only 25.5% had good outcomes, 19.1% achieved moderate outcomes, and the majority (55.3%) experienced poor outcomes. The Chi-Square test (value = 13.718, p = 0.001) indicates a statistically significant relationship between family history and visual outcomes, suggesting that participants with a positive family history of cataracts were more likely to have poor outcomes post-surgery. This highlights the potential role of genetic factors in influencing cataract surgery recovery.


Table 4: Post-Operative BCVA
	Post-Operative BCVA on Day 1
	Frequency (n)
	Percentage (%)

	6/6
	57
	19.5%

	6/9
	62
	21.2%

	6/12
	61
	20.9%

	6/18
	51
	17.5%

	6/24
	24
	8.2%

	6/36
	19
	6.5%

	6/60
	11
	3.8%

	5/60
	7
	2.4%

	Total
	292
	100.0%




Table 4 describes the postoperative best-corrected visual acuity (BCVA) outcomes on day 1 of cataract surgery. A majority of participants achieved good visual outcomes, with 21.2% achieving 6/9 and 20.9% achieving 6/12 BCVA. Additionally, 19.5% of patients achieved 6/6 BCVA. Other postoperative visual outcomes included 6/18 (17.5%), 6/24 (8.2%), and poorer results like 6/36 (6.5%) and 6/60 (3.8%). A small proportion of patients had very low postoperative vision, with 2.4% achieving 5/60 BCVA.


The analysis of age across different outcomes reveals a significant variation in mean ages. The good outcome group had a mean age of 38.00 ± 4.362, while the moderate outcome group had a higher mean age of 44.64 ± 3.897, and the poor outcome group had a mean age of 43.10 ± 4.703. The overall mean age for all participants was 43.06 ± 4.804. Statistical analysis indicates that age is a significant factor influencing the outcome groups, suggesting that individuals in the Moderate and Poor outcome groups tend to be older than those in the Good outcome group.
Among females (142 total), 58 (40.8%) had good outcomes. In contrast, among males (150 total), only 36 (24%) had good outcomes. Statistical analysis using a Chi-Square test yielded a value of 19.859 (p = 0.000), indicating a significant gender difference in visual outcomes, with males more likely to experience poor recovery. These findings highlight the need for further exploration of gender-related factors in cataract surgery outcomes.


Discussion:
The types of cataracts observed in our study showed that Posterior Subcapsular Cataract (PSC) was the most common (35.23%), followed by Nuclear Sclerosis 1 (NS1) and Nuclear Sclerosis 2 (NS2). These types align with those seen in other studies, such as Mangi et al. (2022), where PSC was also a frequent diagnosis, especially among younger patients. [9] Additionally, our study highlighted the impact of systemic risk factors, including smoking, steroid use, and diabetes mellitus, on visual outcomes. These factors are consistent with findings in the literature, where systemic conditions like diabetes and hypertension are linked to poorer outcomes. [9,10]
Interestingly, our study found that a positive family history of cataract was associated with worse outcomes, with 55.3% of those with a family history experiencing poor recovery. This finding resonates with Samadi et al. (2017), who suggested that genetic factors could influence post-surgical recovery, though the study did not specifically address family history (Samadi et al., 2017). [11]While the relationship between family history and cataract outcomes is still not well-documented, the consistent trends across studies suggest that further investigation into genetic predispositions is warranted.
Our study’s examination of systemic comorbidities such as diabetes mellitus and hypertension revealed significant associations with poor visual outcomes, a finding that mirrors results from other studies. For example, Samadi et al. (2017) observed that patients with systemic comorbidities, such as diabetes and hypertension, often reported lower satisfaction with their postoperative outcomes. This aligns with our finding that diabetes and hypertension were significantly associated with poorer recovery, with no patients with diabetes achieving good outcomes (Samadi et al., 2017). [11] Similarly, Lundström et al. (2018) found that systemic conditions could contribute to less favourable refractive outcomes, echoing our results regarding the adverse effects of comorbidities on visual recovery (Lundström et al., 2018). [12]
While the data from our study align with broader trends seen in the literature, such as the impact of age, gender, and systemic comorbidities on cataract surgery outcomes, there are notable differences. Our findings suggest that younger adults, particularly those with comorbidities like diabetes, smoking history, and a family history of cataracts, may experience poorer outcomes compared to older populations, as indicated by studies like Mangi et al. (2022) and Geiger et al. (2024). [13, 14]Furthermore, the association between family history and poor surgical outcomes, as demonstrated in our study, warrants further exploration in future research.
Our study found that 40.7% of participants achieved good visual outcomes (6/6 to 6/12 BCVA), 38.4% had moderate outcomes (6/18 to 6/36), and 20.8% experienced poor outcomes (6/60 and worse). This is in contrast to Mangi et al. (2022), where an overwhelmingly high percentage (94.7%) of patients achieved good outcomes (Mangi et al., 2022). However, the patient population in Mangi et al. was older, with a mean age of 56.24 ± 11.45 years, which may explain the disparity in visual recovery rates.[13]Our younger cohort likely experienced poorer outcomes, which could be attributed to factors unique to the younger adult population, such as higher expectations for visual recovery or a longer duration of cataract formation before surgery.
Geiger et al. (2024) noted similar post-operative visual outcomes between genders, with a Snellen equivalent of 20/25 achieved in both males and females, which aligns with our findings showing significant gender differences in visual recovery (Geiger et al., 2024). In our study, males were more likely to experience poor recovery, with 53.3% of male participants achieving poor outcomes, compared to 45.1% in females. [14] This suggests that gender-related factors could be influencing surgical outcomes, potentially relating to differences in cataract types, systemic comorbidities, or post-operative care practices.
The literature on age-related differences in cataract surgery outcomes indicates that younger patients tend to report lower self-assessed visual outcomes compared to older adults (Samadi et al., 2017). [11]This contrasts with our findings, where we did not specifically categorise subjective visual function but found significant variability in age across outcome groups, with older patients (mean age of 44.64 ± 3.897) tending to have poorer outcomes. This suggests that while younger adults might generally achieve higher levels of corrected visual acuity, age within the younger cohort might still influence recovery, possibly due to underlying comorbidities or differences in cataract types. 
Sonron et al. (2015) found that good outcomes (presenting VA 6/18 or better) were seen in 67% of eyes across all ages. The study also noted that younger age at first clinic visit was associated with better outcomes (OR = 2.243, 95% CI [1.215–4.141]). [15]
In a study by Markos et al. (2020), the majority of participants (68.5%) achieved good visual outcomes (≥6/18), which is somewhat comparable to our results, where 16.1% achieved 6/6 and 21.2% achieved 6/9 BCVA. While the exact age range was not specified for Markos et al., the sample likely included a broader age range, further highlighting the need for age-specific studies in younger adults (Markos et al., 2020). [16]
Future studies focusing specifically on younger adults with cataracts, particularly those with systemic comorbidities or a family history of the disease, could provide valuable insights into the factors influencing post-surgical recovery in this demographic.

Conclusion: 
In this retrospective study on cataract incidence and outcomes in younger adults, visual recovery post-surgery was assessed across 292 participants. The results showed that 40.7% of individuals achieved good visual outcomes, 38.4% had moderate outcomes, and 20.8% experienced poor outcomes. The analysis revealed that age and gender significantly influenced recovery, with older individuals and males more likely to experience poorer outcomes. The presence of systemic comorbidities such as diabetes and hypertension was also associated with less favorable visual outcomes. Additionally, individuals with a positive family history of cataracts were more likely to have poor recovery post-surgery. These findings underscore the importance of considering both systemic health factors and genetic predisposition in managing cataract surgery outcomes.
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