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Purpose: The purpose of this study was to ascertain the frequency and risk factors of dry eye 

(DE) among patients attending a tertiary care ophthalmology center in Mexico.

Methods: Approximately 338 consecutive new patients attending a tertiary care ophthalmol-

ogy center in Mexico City underwent an ocular surface examination, which included tear 

film break-up time, fluorescein corneal staining, Schirmer’s test, and evaluation of meibum 

quality. Symptoms of DE were evaluated by the Ocular Surface Disease Index and Dry Eye 

Questionnaire-5. Information on demographics, exposures, past medical and ocular history, 

and medications was also collected.

Results: The frequency of severe DE symptoms was found to be 43% based on the Ocular 

Surface Disease Index and 30% based on Dry Eye Questionnaire-5. Risk factors significantly 

associated with increased DE symptoms included dry mouth and gastrointestinal ulcer medi-

cations. With regard to signs, aqueous tear deficiency was a less-frequent finding (22%) in 

our population than evaporative deficiency (94%). Risk factors associated with aqueous tear 

deficiency were dry mouth and diuretic use. No risk factors were associated with evaporative 

deficiency. Risk factors associated with meibomian gland dysfunction included old age, male 

sex, arthritis, and use of an antihypertensive. The only risk factor associated with corneal stain-

ing was dry mouth.

Conclusion: This is the first study to demonstrate the frequency of symptomatic and clinical 

DE in a tertiary care ophthalmology center in Mexico. The frequency of DE ranged from 30% 

using a symptomatic definition to 94% using objective measures. Different risk factors were 

found for different aspects of DE, suggesting differing underlying pathophysiologies behind 

different DE subtypes.

Keywords: dry eye, meibomian gland dysfunction, ocular surface disease

Introduction
The Dry Eye Workshop subcommittee (DEWS) defined dry eye (DE) as a 

“multifactorial disease of the tears and ocular surface that results in symptoms of 

discomfort, visual disturbance, and tear film instability with potential damage to the 

ocular surface. It is accompanied by increased osmolality of the tear film and inflam-

mation of the ocular surface”.1 Based on this definition, it is seen that DE represents a 

complex process, which involves both symptoms and signs of various diseases. The 

latter can include decreased tear production, increased tear evaporation, corneal epi-

thelial disruption, and/or meibomian gland changes. The epidemiology of DE has been 

evaluated in several large population-based studies both in the US and abroad with a 

wide range of frequencies reported for DE symptoms (6%–50%), signs (16%–85%), 
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and symptoms plus signs (73%–93%).1–14 Such different 

estimates may arise not only due to different ascertainment 

methodologies but also due to intrinsic differences in the 

populations studied. For example, the study with a 6% 

symptom frequency ascertained symptoms by the presence of 

any severe DE symptoms through a 7-item questionnaire in 

a population from Melbourne, Australia,6 whereas the study 

with a 50% symptom frequency asked about the presence 

of any positive symptoms through a 6-item questionnaire 

in Mongolian people in the People’s Republic of China.9 

In a similar manner, the study with an objective frequency 

of 16% ascertained DE signs by positive Schirmer’s test in 

Melbourne, Australia, population, whereas the study with 

85% symptom frequency ascertained signs by positive tear 

film break-up time (TBUT) in elderly Korean population.6,8 

For example, meibomian gland dysfunction appears more 

common in Asian countries compared with the USA.15 In 

the present study, the methodology for the diagnosis of DE 

symptoms and signs was standardized according to the last 

publication of the DE workshop.16

Limited data are available on the frequency and risk fac-

tors for DE in Hispanic populations. Data from the Women’s 

Health Study suggest that Hispanic women have more severe 

DE symptom compared with white women (odds ratio 

[OR] =1.8; 95% confidence interval [CI] 1.18–2.80), with 

no information available on the frequency of DE signs.17 

Two studies specifically investigated the prevalence of DE 

symptom in Hispanic populations with reported frequencies 

of 18% and 25% in a Spanish population-based study and 

Hispanic American hospital-based study, respectively.2,18 No 

data are available about the epidemiology of DE in Hispanic 

populations in Latin America. As such, there is a knowledge 

gap regarding the frequency of DE in this population, as well 

as risk factors for the different components of DE, including 

symptoms and specific signs. This information is important 

as these data can be used to stratify material and human 

resources and optimize hospital-based diagnostic algorithms. 

As such, the purpose of this study was to evaluate the epide-

miology of DE in a hospital-based population.

Methods
Study population
All new patients who presented to the outpatient clinic of 

a referral ophthalmology center (Asociación para Evitar la 

Ceguera) in Mexico City between November 2012 and Febru-

ary 2013 were included in this cross-sectional study. Inclusion 

criteria were patients were consulting for the first time and 

were 16 years and older. Exclusion criteria included patients 

who needed emergency care and who were unable to follow 

the instructions. The Institutional Review Board and Ethics 

Committee approval was obtained. The study protocol was 

approved by the Ethics Committee and the Research Commit-

tee of Asociación para Evitar la Ceguera. The research work 

followed the tenets of the Helsinki Declaration based on the 

approval by the Institutional Review Board of the hospital 

and was conducted after obtaining written informed consent 

from the patients in accordance with institutional guidelines. 

A total of 350 patients met these criteria between the dates 

ascertained, and of those, 338 were enrolled into the study. 

Reasons for nonparticipation of the remaining 12 patients 

included needing emergency eye surgery (n=8) and mental 

disabilities (n=4).

Symptom-based DE assessment
Symptoms of DE were evaluated using two questionnaires 

that had been validated for Spanish language based on the 

Mapi Institute guidelines,19 the Ocular Surface Disease Index 

(OSDI), and the Dry Eye Questionnaire-5 (DEQ-5).20,21 We 

used these two questionnaires to ease the comparisons with 

prior DE studies.14,22 DE symptoms were graded as follows: 

based on the OSDI score: none (0–12), mild–moderate 

(13–32), and severe (33–100); and based on the DEQ-5 score: 

none (0–5), mild–moderate (6–11), and severe ($12).23,24 Risk 

factor analyses examined which factors were associated with 

severe DE symptoms by OSDI ($33) and DEQ-5 ($12).

Objective DE assessment
Patients underwent a comprehensive examination test 

sequence following the Dry Eye Workshop subcommittee 

diagnostic methodology steps.16 The measurements included, 

in the order that they were performed, TBUT (4 µL of sterile 

fluorescein placed in conjunctival sac), fluorescein stain-

ing (classified by Oxford protocol),16 Schirmer’s test with 

anesthesia,16 and assessment of meibum quality, rated on a 

scale of 0–4 (0, clear; 1, cloudy; 2, granular; 3, toothpaste 

type; and 4, no meibum extracted).25 Patients were con-

sidered to have aqueous tear deficiency if their Schirmer’s 

score was  #5, evaporative tear deficiency if the TBUT 

was #5, and meibomian gland dysfunction if the meibum 

quality was $2. A corneal staining score $2 was considered 

abnormal. In each participant, the eye with worse signs was 

used for the analysis.

Patient information
All information was obtained by patient report, which 

included demographics (age and sex) and environmental 
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exposures (occupation [outdoors or indoors], smoking 

[current smoker or not], and exposure to air conditioning 

[yes or no]). Information on ocular diagnoses included use 

of contact lens (CL), previous ocular surgery, and use of 

topical medication (artificial tears). Information on various 

medical conditions and complaints (diabetes, arthritis, thy-

roid problems, self-reported dry mouth, acne, and depression) 

and systemic medications (antihypertensive drugs, antihista-

mines, diuretics, gastrointestinal (GI) ulcer medication, and 

multivitamins) was also collected.

Statistical analysis
The data were compiled and subjected to statistical analysis 

using SPSS Version 20 (IBM Corporation, Armonk, NY, 

USA). Descriptive statistics were first applied to the popula-

tion. Linear regression analyses were used to examine the 

variability of symptoms by DE signs. Pearson correlations 

were used to assess correlations between metrics. Chi-square, 

Fischer exact, and student t-tests were used (as appropriate) 

to compare for differences between the groups. Logistic 

regression analyses were used to identify risk factors for the 

different DE metrics (subjective and objective). P-values 

#0.05 were considered to be of statistical significance.

Results
Study population
A total of 338 consecutive patients were included in the anal-

ysis. Their mean (standard deviation) age was 45 (16) years 

(range, 16–85 years), and 187 (55%) of 338 patients were 

women (Table 1). Of note, only a minority of individuals 

(16%) had comorbid ocular conditions including Sjögren’s 

syndrome (n=1), glaucoma (n=6), use of contact lens 

(n=11), and previous ocular surgery (n=32) (cataract surgery 

[n=10], pterygium excision [n=8], laser-assisted in situ 

keratomileusis surgery [n=11], vitrectomy [n=2], and stra-

bismus surgery [n=3]).

Frequency of DE symptoms and 
associated risk factors
The two DE questionnaires were moderately correlated 

(r=0.56, P,0.0005). Overall, the frequency of any DE symp-

toms was 78% by OSDI and 74% by DEQ-5. More patients 

reported severe symptoms through OSDI than through DEQ-5 

(Table 1). Severe DE symptoms were most frequent in individ-

uals aged 76–85 years (where 38%, n=3/8, had DEQ-5 $12) 

followed by individuals aged 46–55 years (36%, n=26/73). 

The groups with the lowest frequency were those aged 66–75 

years (18%, n=6/34); however, these differences were not 

statistically significant (Figure 1). As has been reported in 

previous studies, no significant associations were found 

between symptoms and clinical signs of DE.26 In fact, when 

all the signs of DE were considered, 3% of the variability in 

DEQ-5 scores and 5% of the variability in OSDI scores were 

explained by tear film parameters (TBUT, corneal staining, 

Schirmer’s, and meibomian gland dysfunction [MGD]).

Frequencies of the studied demographics and comorbidi-

ties within the two DE symptom groups (severe DE symp-

toms versus no severe DE symptoms) are listed in Table 2. 

While age and sex were not found to correlate with DE 

symptoms, in our study several risk factors were identified 

including having a dry mouth (threefold increased risk by 

OSDI, 95% CI 1.6–5.5 and 1.9 fold increased by DEQ-5, 

95% CI 1.1–3.5) and use of a GI ulcer medication (2.3 fold 

increased risk by OSDI, 95% CI 1.1–5.1). When both dry 

mouth and GI ulcer medication use were considered in a 

forward stepwise logistic regression analysis, both the entities 

remained significantly associated with severe DE symptoms 

according to OSDI.

Table 1 Demographics and dry eye parameters

Demographics N=338

Mean age ± SD, range (years) 45±16, 16–85
Sex, male, % (n) 45% (151) 
DE symptoms

OSDI, Mild–moderate (13–32), % (n)
Severe ($33), % (n)

35% (118)
43% (146)

DEQ-5, Mild (6–11), % (n)
Severe ($12), % (n)

44% (148)
30% (100)

DE signs
Aqueous tear deficiency, Schirmer’s #5, % (n) 22% (74)
Evaporative deficiency, TBUT #5, % (n) 94% (319)
MGD, meibum quality $2, % (n) 68% (228)
Corneal staining $2, % (n) 11% (37)

Abbreviations: N, number of participants; SD, standard deviation; DE, dry eye; 
OSDI, ocular surface disease index; DEQ-5, Dry eye Questionnaire-5; MGD, 
meibomian gland dysfunction; TBUT, tear film break-up time.

Figure 1 Percentage of severe dry eye (DE) symptoms (DEQ-5 $12) by age.
Abbreviation: DEQ-5, Dry Eye Questionnaire-5.

Powered by TCPDF (www.tcpdf.org)

www.dovepress.com
www.dovepress.com
www.dovepress.com


Clinical Ophthalmology 2016:10submit your manuscript | www.dovepress.com

Dovepress 

Dovepress

1338

Martinez et al

Frequency of DE signs and associated 
risk factors
In total, 94% of patients had at least one abnormality 

on clinical examination (Schirmer’s, TBUT, MGD, or 

staining) (Table 1). TBUT abnormalities were most common 

(n=319, 94%), followed by MGD (n=228, 68%), aqueous 

tear deficiency (ATD) (n=74, 22%), and corneal staining 

(n=37, 11%). Frequencies of the studied demographics and 

comorbidities within those with and without ATD and tear 

evaporative deficiency, respectively, are listed in Table 3. 

A self-reported dry mouth (OR =1.9, 95% CI 1.02–3.6) 

and diuretic use (OR =7.4, 95% CI 1.3–41) were the two 

risk factors identified for ATD. When considering both dry 

mouth and diuretics in a forward stepwise logistic regression 

analysis, both the entities remained significantly associated 

with ATD. None of the factors examined correlated with the 

presence of evaporative deficiency.

Frequencies of the studied demographics and comor-

bidities within those with and without MGD and corneal 

staining, respectively, are listed in Table 4. Risk factors 

associated with MGD included older age (OR =1.07, 95% CI 

1.05–1.09, per year), male sex (OR =1.7, 95% CI 1.04–2.6), 

arthritis (OR  =7.7, 95% CI 1.001–59), and the use of an 

anti-hypertensive (OR =2.7, 95% CI 1.3–5.7) (Table 4). 

Interestingly, use of contact lens was a protective factor for 

MGD (OR =0.01, 95% CI 0.02–0.5). When considering all 

MGD risk factors in a forward stepwise logistic regression 

analysis, old age (as a risk factor) and use of contact lens 

(as a protective factor) remained significant in the model. 

The only risk factor associated with corneal staining was 

dry mouth (OR =2.5, 95% CI 1.1–5.4).

Discussion
This study describes the frequency and risk factors for DE in 

patients attending a tertiary ophthalmology center in Mexico 

City. Using our case definitions, we found that approxi-

mately 1/3 of patients seen in our clinic reported severe 

DE symptoms and over 90% of them had a least one sign 

of DE. Similar to prior studies,26,27 no correlation was found 

between the symptoms and signs of DE. The discrepancy 

between the symptoms and signs of the disease may be par-

tially explained by an evolving concept that somatosensory 

dysfunction may underlie some DE symptoms.28,29 In the eye, 

many events including tear hyperosmolarity, air pollution, 

Table 2 Demographics and clinical information by the presence or absence of severe DE symptoms

Factors Severe DE 
symptoms 
(OSDI $33)

No severe DE 
symptoms 
(OSDI ,33)

P-value Severe DE 
symptoms 
(DEQ-5 $12)

No severe DE 
symptoms 
(DEQ-5 ,12)

P-value

Demographics
Age, mean (SD) (N=338) 46 (16) 44 (16) 0.3 44 (15) 45 (17) 0.7
Sex, female, % (n) 44% (83) 56% (104) 0.6 62% (62) 53% (125) 0.08

Environmental factors
Occupation, indoors, % (n) 36% (53) 46% (89) 0.6 35% (35) 45% (107) 0.09
Current smoker, % (n) 17% (25) 16% (30) 0.7 12% (12) 18% (43) 0.1 
Exposure to air conditioning, % (n) 20% (29) 16% (31) 0.3 23% (23) 16% (37) 0.2

Ocular diagnosis
Contact lens use, % (n) 2% (3) 4% (8) 0.4 3% (3) 3% (8) 0.5 
Previous surgery, % (n) 10% (15) 7% (14) 0.3 14% (14) 8% (18) 0.06
Lubricant eye drops, % (n) 21% (31) 17% (33) 0.3 27% (27) 16% (37) 0.01

Medical conditions
Diabetes, % (n) 10% (14) 9% (17) 0.8 5% (5) 11% (26) 0.09
Arthritis, % (n) 5% (7) 5% (9) 0.9 4% (4) 5% (12) 0.8
Thyroid problems, % (n) 4% (6) 1% (2) 0.08 4% (4) 2% (4) 0.2 
Dry mouth, % (n) 25% (36) 10% (19) 0.0005 23% (23) 13% (32) 0.03
Acne, % (n) 8% (11) 5% (9) 0.2 5% (5) 6% (15) 0.8 
Depression, % (n) 4% (6) 2% (4) 0.2 3% (3) 3% (7) 0.6

Systemic medications
Antihypertensive, % (n) 20% (29) 13% (24) 0.06 16% (16) 16% (37) 0.5
Antihistamine, % (n) 3% (5) 2% (4) 0.3 2% (2) 3% (7) 0.5
Diuretics, % (n) 1% (2) 2% (4) 0.5 1% (1) 2% (5) 0.5
GI ulcer medication, % (n) 12% (18) 6% (11) 0.04 12% (12) 7% (17) 0.1
Multivitamins, % (n) 10% (15) 10% (20) 0.9 8% (8) 11% (27) 0.2

Note: Bold values represent statistically significant values P,0.05.
Abbreviations: DE, dry eye; SD, standard deviation; N, total number of participants; n, number in group; OSDI, ocular surface disease index; DEQ-5, dry eye questionnaire-5; 
GI, gastrointestinal.
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Table 3 Demographics and clinical information by the presence or absence of aqueous and/or evaporative tear deficiency

Factors ATD 
(Schirmer’s #5)

No ATD 
(Schirmer’s .5)

P-value Evaporative 
deficiency 
(TBUT #5)

No evaporative 
deficiency 
(TBUT .5)

P-value

Demographics
Age, mean (SD) (N=338) 46 (16) 45 (16) 0.9 45 (16) 40 (16) 0.1
Sex, female, % (n) 61% (46) 54% (141) 0.1 56% (179) 42% (8) 0.1

Environmental factors
Occupation, indoors, % (n) 43% (32) 42% (110) 0.4 42% (134) 42% (8) 0.5
Current smoker, % (n) 17% (13) 16% (42) 0.4 16% (51) 21% (4) 0.3
Exposure to air conditioning, % (n) 21% (16) 17% (44) 0.2 18% (56) 21% (4) 0.4

Ocular diagnosis
Contact lens use, % (n) 3% (2) 3% (9) 0.5 3% (11) 0% (0) 0.5
Previous surgery, % (n) 7% (5) 9% (24) 0.3 9% (28) 5% (1) 0.5
Lubricant eye drops, % (n) 19% (14) 19% (50) 0.5 19% (60) 21% (4) 0.5

Medical conditions
Diabetes, % (n) 11% (8) 9% (23) 0.3 9% (29) 10% (2) 0.5
Arthritis, % (n) 4% (3) 5% (13) 0.5 5% (16) 0% (0) 0.3
Thyroid problems, % (n) 3% (2) 2% (6) 0.5 3% (8) 0% (0) 0.6
Dry mouth, % (n) 24% (18) 14% (37) 0.04 17% (54) 5% (1) 0.1
Acne, % (n) 5% (4) 6% (16) 0.5 6% (18) 11% (2) 0.3
Depression, % (n) 1% (1) 4% (9) 0.3 3% (10) 0% (0) 0.9

Systemic medications
Antihypertensive, % (n) 13% (10) 16% (43) 0.3 16% (50) 16% (3) 0.5
Antihistamine, % (n) 1% (1) 3% (8) 0.6 2% (7) 11% (2) 0.09
Diuretics, % (n) 5% (4) 1% (2) 0.02 2% (6) 0% (0) 0.7
GI ulcer medication, % (n) 8% (6) 9% (23) 0.5 9% (27) 11% (2) 0.4
Multivitamins, % (n) 11% (8) 10% (27) 0.5 11% (34) 5% (1) 0.3

Note: Bold values represent statistically significant values P,0.05.
Abbreviations: ATD, aqueous tear deficiency; GI, gastrointestinal; TBUT, tear film break-up time; N, total number of participants; n, number in group; SD,  standard 
deviation.

Table 4 Demographics and clinical information by the presence or absence of abnormal meibum and staining according to Oxford 
scheme

Factors Abnormal quality 
(MGD $2)

Normal 
quality

P-value Staining 
Oxford ($2)

Staining 
Oxford (,2)

P-value

Demographics
Age, mean (SD) (N=338) 50 (15) 35 (14) 0.0001 45 (16) 48 (17) 0.3
Sex, female, % (n) 51% (117) 64% (70) 0.02 51% (19) 56% (168) 0.3

Environmental factors
Occupation, indoors, % (n) 41% (93) 45% (49) 0.2 49% (18) 41% (124) 0.3
Current smoker, % (n) 15% (35) 18% (20) 0.3 24% (9) 15% (46) 0.1
Exposure to air conditioning, % (n) 15% (35) 23% (25) 0.06 19% (7) 18% (53) 0.4

Ocular diagnosis
Contact lens use, % (n) 1% (2) 8% (9) ,0.00005 3% (1) 3% (10) 0.2
Previous surgery, % (n) 8% (17) 11% (12) 0.1 14% (5) 8% (24) 0.2
Lubricant eye drops, % (n) 19% (44) 18% (20) 0.4 19% (7) 19% (57) 0.6

Medical conditions
Diabetes, % (n) 11% (25) 6% (6) 0.07 11% (4) 9% (27) 0.4
Arthritis, % (n) 7% (15) 1% (1) 0.02 8% (3) 4% (13) 0.2
Thyroid problems, % (n) 3% (6) 2% (2) 0.4 6% (2) 2% (6) 0.2
Dry mouth, % (n) 18% (40) 14% (15) 0.2 30% (11) 15% (44) 0.02
Acne, % (n) 5% (11) 8% (9) 0.1 8% (3) 6% (17) 0.3
Depression, % (n) 4% (9) 1% (1) 0.1 5% (2) 3% (8) 0.3

Systemic medications
Antihypertensive, % (n) 19% (44) 8% (9) 0.01 19% (7) 15% (46) 0.4
Antihistamine, % (n) 1% (3) 6% (6) 0.06 0% (0) 3% (9) 0.3
Diuretics, % (n) 2% (5) 1% (1) 0.3 0% (0) 2% (6) 0.5
GI ulcer medication, % (n) 10% (23) 6% (6) 0.1 16% (6) 8% (23) 0.4
Multivitamins, % (n) 12% (28) 6% (7) 0.06 8% (3) 11% (32) 0.4

Note: Bold values represent statistically significant values P,0.05.
Abbreviations: MGD, meibomian gland dysfunction; SD, standard deviation; N, total number of participants; n, number in groups; GI, gastrointestinal.
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and surgery can injure the corneal nerves and trigger mal-

adaptive neuroplasticity and thus neuropathic ocular pain.28,29 

Neuropathic pain is defined as pathological neuroplasticity 

of the somatosensory system associated with spontaneous 

firing of peripheral neurons (peripheral sensitization) and/or 

higher sensory neurons (central sensitization).30 Although not 

diagnostic of neuropathic pain (which requires direct tests 

of nerve conduction not available in humans), ocular com-

plaints in some DE patients mirror those found in nonocular 

neuropathic pain disorders including spontaneous burning 

pain, hyperalgesia, and allodynia (which in the eye manifest 

as wind- and light-evoked pain).29,31

Supporting the idea that different pathophysiologies may 

underlie different components of DE, we found that different 

risk factors were associated with different symptoms and 

signs of disease and also that patients with self-reported dry 

mouth had a higher frequency of several DE components 

including severe symptoms, ATD, and corneal staining. 

This is not surprising given the known relationship between 

Sjögren’s syndrome and ATD.32 Interestingly though, most 

patients with dry mouth complaints did not have a clini-

cal diagnosis of Sjögren’s syndrome, supporting data that 

the condition may be underdiagnosed in the population.33 

In addition, our study supports prior work linking GI ulcer 

medication to DE symptoms,34 perhaps through their anti-

histamine effect. However, dissimilar to prior studies,1,34 

we did not find a significant association between the use of 

anti-histamine and DE symptoms.

In our population, DE symptoms were not significantly 

associated with age, and in fact, those 46–55 years old had the 

second highest frequency of symptoms. These findings are in 

line with the studies demonstrating DE symptoms in younger 

individuals, especially in those with occupational exposures 

such as video display terminal use.7,18,35 For example, Uchino 

et al35 reported that 4 hours of video display terminal use 

was associated with severe symptoms and clinical diagnosed 

DE disease. In our population, we did not see a difference 

in severe DE symptom frequency by indoor versus outdoor 

work. However, we did not specifically stratify individuals 

by hours of video display terminal use. In a similar manner, 

we found that male and female patients were equally likely 

to report severe DE symptoms. Initially, it was thought that 

the disease affected women predominantly, but our data adds 

to the existing literature that men also complain of severe 

DE symptoms and are frequently found to have the signs of 

DE.36,37 In fact, Galor et al37 reported that 19% of men in a 

US Veterans Affairs population carried a diagnosis of DE 

and 68% of patients evaluated in her tear parameter study 

had one or more signs of the disease.26

MGD is a common finding in older adults, and our data 

support prior findings that the frequency of MGD increases 

with age.15,25,38 Our study also found a sex difference in MGD 

frequency with male patients being more likely to have abnor-

mal meibum quality compared with female patients. This is 

again supported by the literature as prior studies have found a 

higher frequency of gland drop, lid margin telangiectasia, and 

meibomian gland orifice plugging in male patients compared 

with female patients.39,40 One potential explanation for this is 

that androgen levels are known to decrease in aging males39 

and low androgen levels have been linked with MGD in a 

number of different populations.41 Unexpectedly, CL use 

was found to be protective for MGD, in contrast to prior 

studies, which reported an increased frequency of MGD in 

CL wearers.15,42,43 Other studies, however, have not found 

differences in MGD by CL use.15,44,45

Limitations
This study must be considered in the setting of its limita-

tions. This study was hospital based, without referral infor-

mation available for the patients, and therefore the findings 

cannot be directly extrapolated to the general population 

or private clinical setting. Furthermore, only some but not 

all DE signs were measured, and therefore we cannot com-

ment on the epidemiology of these metrics (eg, osmolarity, 

eyelid vascularity, and ocular surface inflammation) in our 

population. Furthermore, our study was cross-sectional in 

nature, and as such, the temporal variability of symptoms 

and signs of DE in our population is unknown. Finally, the 

frequencies of several comorbidities (eg, use of contact 

lens, depression, and use of antidepressant medications) 

were low in our population, limiting our power to assess 

the effect of these comorbidities on the various components 

of DE. Despite these limitations, our study adds to the 

understanding of the frequency and risk factors for DE in 

Hispanic populations. Furthermore, we found that different 

risk factors are associated with different aspects of DE. This 

information is important for the clinicians as it supports 

the idea that DE is a heterogeneous condition with differ-

ent patient populations being at variable risk for different 

components of disease.
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