Clinical Assessment in Optimizing Soft Contact Lens Fitting
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ABSTRACT 

	

Aims: The objective of this study was to evaluate the role of clinical examination in optimizing the fitting of soft contact lenses and to identify complications related to their use.
Study design: retrospective, descriptive study.
Place and Duration of Study: University Hospital of Kasserine, Tunisia, conducted over a six-month period from January to June 2023.
 Methodology: Thirty-four young adult patients (all female, aged 18–30 years) fitted with soft contact lenses were included. Data collection involved standardized questionnaires addressing socio-demographic, clinical, and lifestyle factors; detailed ocular examination (biometry, keratometry, visual acuity testing, tear film assessment, slit-lamp evaluation); and analysis of lens parameters, hygiene practices, and patient-reported comfort. Complications associated with lens wear and errors in care were systematically recorded.
Results: The mean age of participants was 22.7 years, with 85% aged 18–23 years. Myopia associated with astigmatism predominated (85%). Despite permanent lens wear, only 12% of fittings were medically supervised. Seventy-one percent of patients wore lenses with non-optimal base curves and 80% with inappropriate diameters. Hypoxic complications, mainly corneal neovascularization, were observed in 88% of cases. Other complications included superficial punctate keratitis (68%), protein deposits (88%), dry eye (94%), and giant papillary conjunctivitis (15%). No infectious complications were reported. Poor hygiene and care practices were frequent, with 59% exceeding recommended replacement schedules, 50% using expired solutions, and 59% sleeping with lenses. Subjective discomfort was reported by 65% of 
Conclusion: While soft contact lenses provide practical and aesthetic benefits, non-medicalized fitting and poor maintenance practices substantially increase the risk of hypoxic, allergic, and mechanical complications. Thorough pre-fitting assessment, professional supervision, patient education, and regular follow-up are essential to ensure optimal safety, comfort, and visual outcomes   
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1. INTRODUCTION 

Contact lenses are widely used optical medical devices designed to correct various refractive errors, including myopia, hyperopia, astigmatism, anisometropia, presbyopia, and corneal irregularities. Among these, soft contact lenses are the most frequently prescribed, accounting for the majority of fittings worldwide (Morgan et al., 2019). Since their introduction more than four decades ago, substantial advances in lens design and biomaterials have significantly improved their safety and performance. Developments in corneal physiology and ocular surface research have contributed to the creation of lenses with enhanced oxygen transmissibility, metabolic compatibility, and biocompatibility, thereby reducing hypoxic and inflammatory complications (Sweeney, 2013; Efron, 2017).
Compared with spectacles, contact lenses provide several functional and aesthetic benefits. They conform closely to the ocular surface, offering a wider visual field, stable vision, and in many cases superior optical quality. Soft lenses are thinner, easier to handle, and generally associated with rapid adaptation and comfort compared with rigid lenses. Additionally, cosmetic and psychosocial factors have driven the widespread preference for contact lenses among young adults (Nichols & Sinnott, 2006; Morgan et al., 2018).
Nevertheless, contact lens wear is not free of risk. Poorly fitted lenses, lack of medical supervision, and inadequate hygiene practices may result in discomfort and increase the likelihood of complications such as hypoxia, dry eye, giant papillary conjunctivitis, and microbial keratitis (Stapleton et al., 2017). To minimize these risks, contact lens fitting should be performed under professional supervision, supported by thorough patient education and regular follow-up, in accordance with evidence-based guidelines. This comprehensive approach is essential for optimizing safety, comfort, and visual outcomes.
The present study was designed with two main objectives:
-To assess the contribution of clinical examination to optimal fitting of soft contact lenses.
-To identify and characterize complications associated with soft contact lens wear.
    

2. material and methods 

We conducted a retrospective, descriptive study including 34 patients recruited from the Ophthalmology Department of the University Hospital of Kasserine, Tunisia, over a six-month period (January–June 2023).
Inclusion criteria
· Young adults aged 18 to 30 years.
· Subjects fitted with soft contact lenses for refractive correction.
Exclusion criteria
· Patients wearing purely cosmetic lenses.
· Individuals younger than 18 years or older than 30 years.
· Patients with irregular astigmatism.
Data collection and clinical assessment
1. Clinical history
A structured questionnaire was administered to all participants to collect socio-demographic, occupational, and lifestyle data, as well as information related to lens wear. Variables included age, sex, motivation for lens use, visual demands, wearing schedule (occasional vs. permanent), occupational exposure, educational and socioeconomic status, leisure activities (e.g., sports, swimming), screen use, medical and surgical history, systemic treatments, ocular allergies, and whether fitting was medically supervised. Additional data were obtained regarding lens type, cleaning solutions, hygiene practices, renewal schedules, overnight wear, use of tap water, follow-up visits, functional complaints (e.g., discomfort, blurred vision, diplopia, asthenopia, headache), and subjective satisfaction.
2. Ocular biometry
Examinations included measurement of horizontal and vertical visible iris diameters, corneal diameter, palpebral aperture, sclero-corneal profile, eyelid tone, blink frequency, and blink amplitude (complete vs. incomplete).
3. Keratometry
Corneal curvature was measured using an automated autorefractokeratometer.
4. Visual acuity
Distance and near visual acuity were assessed monocularly and binocularly, with and without contact lenses, using standardized optotypes.
5. Tear film evaluation
· Quantitative assessment (Schirmer I test): performed without topical anesthesia. A standardized strip was inserted into the lateral third of the lower eyelid, and the wetted length was measured after 3 minutes.
· Qualitative assessment (tear break-up time, TBUT): following fluorescein instillation, the interval between the last blink and the first appearance of a dry spot was recorded. A TBUT of ≥10 seconds was considered normal.
6. Slit-lamp examination
All subjects underwent a detailed anterior segment examination, including:
· Eyelids: evaluation of lid margins, puncta, eyelashes, Meibomian glands, and tarsal conjunctiva (inflammatory, cicatricial, or tumoral changes; papillae; follicles).
· Anterior segment: corneal integrity (scars, keratitis, opacities, limbal changes) and conjunctival hyperemia or signs of hypoxia.
· Lens fit assessment: centration, mobility, resting position, and push-up test, as well as lens surface integrity (scratches, deposits).
· Intraocular pressure measurement.
· Dilated fundus examination.
7. Patient counseling
At the end of the clinical assessment, each participant received standardized counseling and an information sheet detailing hygiene instruction, correct handling of soft contact lenses, and appropriate use of maintenance solutions.


RESULTS
I. Study population characteristics
1. Sex
All 34 participants in the study were female.
2. Age
The mean age of the participants was 22.7 years (range: 18–30 years).
 The majority of patients (85%) aged between 18 and 23 years.
II. Clinical data
1. Type of ametropia
Overall, the distribution of refractive errors was as follows:
-Simple myopia: 5 patients (15%)
· Low myopia: 3 patients
· Moderate myopia: 2 patients
-Myopia associated with astigmatism: 29 patients (85%)
· Low astigmatism: 18 patients
· Moderate astigmatism: 11 patients
Patients with combined myopia and astigmatism exhibited more pronounced functional 
symptoms compared with those with simple myopia.
2. Functional symptoms
Functional complaints were more frequent and severe among subjects with myopia 
combined with astigmatism. Symptoms included blurred vision, asthenopia, and visual
 fatigue.
3. Best-corrected visual acuity (BCVA)
Among the 34 patients:
-20 patients (59%) had BCVA ≥ 10/10
-8 patients (23%) had BCVA between 7/10 and 9/10
-5 patients (15%) had BCVA between 5/10 and 6/10
-1 patient (3%) had BCVA < 5/10
4. Professional and daily activities
-All participants (100%) performed work involving screen use.
-90% engaged in reading or prolonged visual fixation.
-10% performed night driving.
-5% were exposed to chemical vapors.
-20% participated in water-based activities.
5. Daily contact lens wear time
· ≥ 12 hours/day: 70% of patients
· 8–10 hours/day: 25% of patients
· ≤ 8 hours/day: 5% of patients
6. Apparent hygiene habits
-Good hygiene: 50%
-Poor hygiene: 50%
7. Subjective comfort and discomfort
-65% of patients reported some degree of subjective discomfort during lens wear.
-35% reported no discomfort.
Breakdown of discomfort:
· Discomfort during insertion : 40%
· Discomfort during removal: 35%
· Chronic discomfort: 25%

III. Contact Lens Data
1. Characteristics of worn contact lenses
The main characteristics of the contact lenses used by the study participants are summarized in Table 1.









Table 1: Characteristics of Worn Contact Lenses
	Characteristic                                             
	Distribution

	Material type
	Hydrogel: 83% 
Silicone hydrogel: 17%

	Wearing schedule
	Permanent: 100% 
Occasional: 0%

	Replacement frequency
	Daily: 0% 
Monthly: 12% 
Quarterly: 59% 
Annual: 29%

	Lens geometry
	Spherical: 100% 
Toric: 0%

	Type of fitting
	Medically supervised: 12% 
Non-medicalized: 88%

	Follow-up frequency
	Regular: 12% 
Irregular: 88%

	Consideration of vertex distance
	Yes: 50% 
No: 50%

	Consideration of spherical equivalence        
(myopia + astigmatism)
	Yes: 55% 
No: 45%





V. Soft Contact Lens Care
The main hygiene and care errors observed among study participants are summarized in Table 2.
Table 2: Common Errors in Soft Contact Lens Care
	Type of error
	Number of subjects

	Sleeping with contact lenses
	20

	Exceeding the recommended lens replacement schedule
	20

	Using expired cleaning solutions
	17

	Mixing old and new cleaning solutions
	2

	Using tap water for lens cleaning
	7

	Wearing lenses while swimming
	5

	

	



Steps of Contact Lens Care
The hygiene practices followed by the study participants are summarized in Table 3.

Table 3: Hygiene Practices for Soft Contact Lens Care
	Hygiene practice
	Performed
	             Not performed

	Hand washing before insertion/removal
	28
	            6

	Hand drying after washing
	28
	            6

	Rinsing the lens
	5
	            20

	Lens rubbing/massage
	0
	            34

	Cleaning the lens case
	3
	            36

	Regular case replacement
	0
	            38

	Protein removal solution use
	0
	            39

	Use of multipurpose solution
	25
	             9






DISCUSSION
Importance of Clinical History in Soft Contact Lens Fitting
Age, sex, and patient characteristics significantly influence the success of contact lens adaptation. Older individuals, particularly women over 45, are more prone to tear film insufficiency and dry eye symptoms due to hormonal changes, and may experience reduced manual dexterity, necessitating thicker lenses with higher modulus. Conversely, adolescents require maturity and compliance, favoring daily disposable modalities. Our cohort consisted exclusively of young adult females (mean age: 22.7 years), consistent with reports highlighting the predominance of women among contact lens wearers in this age group (Mention, 2018).
Identifying patient motivation is essential to ensure autonomous decision-making and to align lens choice with functional demands. Patients requiring continuous optimal vision, including nighttime activities, may benefit from toric designs in the presence of astigmatism, whereas occasional users (e.g., athletes) are better suited for daily disposables. In our study, all patients were permanent wearers, with 20% reporting swimming while using monthly or quarterly lenses, a practice known to increase infection risk.
Systemic and ocular comorbidities also impact lens tolerance. Conditions such as asthma, sinusitis, and allergic conjunctivitis predispose to complications including giant papillary conjunctivitis (GPC), for which daily disposables are preferable. Diabetes, pregnancy, and systemic medications (e.g., isotretinoin, antihistamines, diuretics) may alter tear physiology and lens tolerance (Stapleton et al., 2017).

Lens Material and Oxygen Permeability
The introduction of silicone hydrogel lenses has been a major advance, providing higher oxygen transmissibility (Dk/t 86–175) compared with conventional hydrogels (Dk/t 26–42), thereby reducing hypoxic complications and improving comfort (Sweeney, 2013). However, 83% of our patients were fitted with hydrogel lenses, reflecting limited market availability in Tunisia. Hypoxic complications were observed in 88% of cases, in line with thresholds established by Holden & Mertz (1984) and Harvitt & Bonanno (1999), who reported minimum Dk/t values of 87 and 125, respectively, to prevent corneal hypoxia.

Adaptation and Professional Follow-up
Only 12% of our patients underwent medicalized fitting and follow-up. Lack of professional supervision was strongly associated with complications, consistent with previous studies reporting a six-fold increase in adverse events among unsupervised wearers (Boursier, 2010). A structured fitting process, including biometric assessment, parameter optimization, and patient instruction, is essential to minimize risks and optimize visual outcomes.

Subjective Comfort and Discontinuation
Contact lens discomfort remains the leading cause of discontinuation, with reported prevalence ranging from 31–79% (Nichols & Sinnott, 2006). In our series, 65% of patients experienced discomfort, often associated with inappropriate lens fit (e.g., tight lens syndrome). Adjusting lens design or base curve is often necessary to improve tolerance.

Role of Specialized Clinical Examination
Precise ophthalmic examination is critical in guiding lens choice. The type and degree of ametropia influence suitability: high ametropia reduces oxygen availability, while irregular astigmatism represents a contraindication (Efron, 2017). In our cohort, myopia with astigmatism predominated (85%), yet none of the patients wore toric lenses, and 45% did not account for spherical equivalence, contributing to reduced visual acuity and functional symptoms such as headaches and asthenopia (Huang et al., 2018).
Biometric assessment (corneal diameter, palpebral aperture, sclero-corneal profile) is crucial for determining lens geometry. We observed a strong correlation between sclero-corneal profile and lens mobility, confirming previous findings (Barthe, 2020). Tear film evaluation further guides suitability, as dry eye is a frequent comorbidity among lens wearers, reported in up to 52% globally (Morgan et al., 2018). In our series, prolonged wear (>12 hours/day) and screen use exacerbated symptoms.
Slit-lamp examination remains indispensable for detecting lens-related complications. Hypoxic (corneal neovascularization), allergic (GPC, conjunctival hyperemia), and mechanical (superficial punctate keratitis, deposits) complications were frequent, while infectious events were absent, possibly due to the small sample size (Efron, 2017; Nichols et al., 2020).

Lens Care and Hygiene Practices
Inadequate lens hygiene was a major contributor to complications. Only 15% of patients rinsed their lenses, and none performed lens massage. Case hygiene was universally poor, with no participants adhering to recommended replacement schedules, a recognized risk factor for microbial colonization (Nichols et al., 2020). Inappropriate practices including overnight wear (59%), use of expired solutions (50%), tap water (20%), and swimming with lenses (6%) were common and significantly increased the risk of microbial keratitis, including Acanthamoeba infection (CDC, 2019).

Patient Education and Preventive Strategies
Our findings underscore the critical importance of patient education as the cornerstone of safe lens wear. Educational interventions, reinforcement of hygiene measures, and regular ophthalmological follow-up are effective strategies to reduce complications (Morgan et al., 2018). Collaborative efforts between ophthalmologists, optometrists, and patients are necessary to promote adherence and optimize outcomes.


CONCLUSION
Soft contact lenses offer clear advantages in ease of use and handling; however, these benefits must not overshadow the risks associated with non-medicalized fitting. While severe complications are uncommon, discomfort and suboptimal satisfaction are frequent and should not be underestimated. Minimizing infectious, hypoxic, and allergic risks requires strict adherence to hygiene, proper lens care, and regular follow-up.
Our study highlights the importance of a thorough pre-fitting assessment, including detailed clinical history, targeted ophthalmic examination, and structured patient education. When lenses are properly maintained and monitored, complications are rare, underscoring the value of collaboration between the clinician and patient.
Optimal lens tolerance remains multifactorial, depending on lens characteristics, patient behavior, and compliance. Personalized fitting, ongoing education, and vigilant follow-up are essential to maximize comfort and safety.


Consent

Written informed consent was obtained from the subjects to participate in this study
 
Ethical approval 

All procedures performed in studies involving human participants were in accordance with the ethical standards of the institutional and/or national research committee and with the 1964 Helsinki declaration and its later amendments or comparable ethical standards.
-Patients’ privacy was fully respected.
-There are no identifying details in our study
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