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Introduction
There are over 140 million contact lens wearers worldwide and 50% of them experience discomfort while wearing
their lenses.1,2 Approximately 25% of contact lens wearers experiencing discomfort discontinue wearing their
lenses permanently.2 Contact lens discomfort has multiple etiologies and the precise mechanism is unknown.3
While it is thought that meibomian gland dysfunction is a driving factor, the conflicting results from multiple
studies4-7 suggest that contact lens discomfort is a complex phenomenon. A study by Glasson et al,8 found a
strong relationship between tear stability and tear volume with intolerance to contact lens wear, and another study
by Cox et al,6 found a relationship between eyelid margin features and contact lens discomfort. The purpose of
this study was to compare the eyelid features and tear film parameters between individuals who are symptomatic
to those who are asymptomatic. This allowed the authors to determine which of these factors were linked to
contact lens discomfort.
Methods
This study enrolled 30 habitual full-time contact lens wearers. The participants were divided into two groups:
symptomatic lens wearers (Contact Lens Dry Eye Questionnaire-8 score ≥ 12) and asymptomatic lens wearers
(CLDEQ < 12). The groups of tests for eyelid margins and tear film parameters that were conducted in the study
are summarized in Table 1.
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Table 1: Summary of clinical tests for eyelid margins and tear film parameters

EYELIDS AND LASHES

TEAR FILM PARAMETERS

Lid wiper epitheliopathy

Tear meniscus height (TMH)

Lid parallel conjunctival folds

Phenol red thread tear volume

Palpebral conjunctival roughness and
hyperemia

Lipid layer thickness (Johnson & Johnson
LipiView)

Eyelid margin alteration (hyperkeratinization,
telangiectasia, irregularity, posterior margin
rounding, erythema)

Tear film evaporation with, and without lens
wear

Eyelid margin sensitivity

Fluorescein tear stability

Demodex mite count

Tear film osmolarity

Meibography (meibomian gland dropout)
Meibum quality, volume, expressibility
Results
Asymptomatic versus Symptomatic Group Comparison
The authors found that the clinical grading for superior lid wiper epitheliopathy, lid parallel conjunctival folds,
meibomian gland dropout, meibum quality, meibum volume, and meibum expressibility were all significantly worse
in symptomatic contact lens wearers. The phenol red thread tear volume, tear meniscus height, and tear stability
values were all significantly lower in symptomatic wearers. The authors also found significantly higher numbers
of superior eyelid Demodex mites and increased tear film evaporation rate (both with and without contact lenses
wear) in the symptomatic group.
There was no significant difference in tear film osmolarity, tear film lipid layer thickness, and inferior eyelid
Demodex mite counts between the two groups.
Correlations
With the data from both groups pooled together, the authors found that the superior and inferior eyelid margin
sensitivity measures, palpebral conjunctival roughness, superior lid wiper epitheliopathy, and tear evaporation rate
were all significantly positively correlated with CLDEQ-8 scores. Tear meniscus height correlated negatively with
CLDEQ-8 scores. Tear film evaporation rate with, and without lens wear was negatively correlated with lipid layer
thickness.
In the symptomatic group, the authors found that superior lid wiper epitheliopathy, both superior and inferior
eyelid margin sensitivity, lid parallel conjunctival folds, meibum quality and expressibility, tear evaporation rate
(with and without lens wear), and palpebral roughness were all positively correlated with CLDEQ-8 scores. In the
asymptomatic group, CLDEQ-8 scores correlated positively with superior lid wiper epitheliopathy and palpebral
conjunctival roughness. In both groups, tear meniscus height correlated negatively with CLDEQ-8 scores.
Discussion
In this study, the authors evaluated eyelid margin and tear film parameters and examined how they were related
to contact lens discomfort. The authors postulated that since meibomian gland dropout and meibum quality were
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worse in the symptomatic group, there may be a relationship between meibomian gland function and contact
lens wear discomfort. The authors also suggested a possible mechanical component to discomfort after having
observed a greater amount of lid wiper epitheliopathy and lid parallel conjunctival folds in the symptomatic
group. Furthermore, the presence of Demodex in higher numbers in the symptomatic group suggested a role of
blepharitis in contact lens discomfort. It was also suggested by the authors that symptomatic wearers may not be
able to maintain tear film homeostasis with a contact lens inserted, explaining the increased tear film evaporation
rate in the symptomatic group.
Overall, there were significant differences in the eyelid margin and tear film parameters between symptomatic
and asymptomatic wearers, and the authors believe that more work needs to be done to establish the causal
mechanisms driving contact lens discomfort.
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