ARQuUIVos BRASILEIROS DE

Oftalmologia

ORIGINAL ARTICLE

Prevalence and risk factors for dry eye disease:

the Sao Paulo dry eye study

Prevaléncia e fatores de risco para doenca do olho seco:

o0 estudo de olho seco - Sao Paulo

Leonardo Guedes C. Marculino', Rossen Mihaylov HazarbassanoV! @ Nicolle Gilda Teixeira de Queiroz Hazarbassanov?,
Flavio Hirai‘@, Jose Arthur P. Milhomens Filho', Tais Hitomi Wakamatsu', José A.P. Gomes'

1. Department of Ophthalmology and Visual Sciences, Escola Paulista de Medicina, Universidade Federal de Sdo Paulo, S&o Paulo, SP, Brazil.

2. Pathology Department, Faculdade de Medicina Veterindria e Ciéncia Animal, Universidade de S&o Paulo, S&o Paulo, SP, Brazil.

ABSTRACT | Purpose: To estimate the prevalence and risk
factors of dry eye disease symptoms and clinical diagnoses in
Sao Paulo city, state of Sao Paulo, Brazil. Methods: A total of 582
participants over 18 years old, living in the east zone of Sao Paulo
city responded to a short questionnaire. Dry eye disease was on
that is defined by the presence of severe symptoms or previous
clinical diagnosis of dry eye disease by an ophthalmologist. The
association between dry eye disease and possible risk factors was
assessed. Results: Overall dry eye disease severe symptoms and/
or clinical diagnoses prevalence was calculated as 24.4% for both
sexes. Women presented a higher frequency of severe symptoms
of dry eye disease (16.07%) than men (8.48%; p=0.0244), as
well as the composite of severe symptoms or diagnosed dry eye
disease, presented by 26.86% of women and 18.18% of men
(p=0.0366). In women, ages between 55 to 75 years old were
associated with dry eye disease severe symptoms (OR=3.11; 95%Cl
1.56-6.23, p=0.001) and diagnosed dry eye disease (OR=2.02;
95% Cl 1.04-3.93, p=0.037). Hypertension was significantly
associated with dry eye disease symptoms (OR=1.98; 95% Cl
1.14-3.43,p=0.015) and diagnoses (OR=3.54;95% C1 1.92-6.53,
p=0.0001) in women. Eye drops use was associated with severe
symptoms of dry eye disease and diagnosed dry eye disease in
both women and men (p<0.01). Conclusions: Dry eye disease
prevalence in Sao Paulo city is higher in women than in men. Age
and hypertension were stronger risk factors of dry eye disease
for women, while eye drops use was a significant indicator of
dry eye disease for both sexes.
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RESUMO | Objetivo: Estimar a prevaléncia e os fatores de
risco para os sintomas e o diagnéstico clinico da doenga do
olho seco na cidade de Sao Paulo, estado de Sao Paulo, Brasil.
Métodos: Quinhentos e oitenta e dois participantes acima
de 18 anos, residentes na zona leste da cidade de Sdo Paulo
responderam a um questionario de trés perguntas sobre olho
seco. A doenca do olho seco foi definida pela presenca de
sintomas severos ou diagnéstico clinico prévio de doenga do
olho seco por um oftalmologista. A associacdo entre doenga do
olho seco e possiveis fatores de risco foi avaliada. Resultados:
A prevaléncia de sintomas graves da doenga do olho seco e/
ou diagnéstico clinico foi calculada em 24,4% para ambos
os sexos. O sexo feminino apresentou uma frequéncia maior
de sintomas severos da doenga do olho seco (16,07%) que o
sexo masculino (8,48%; p=0,0244), assim como a associagao
de sintomas severos ou diagnédstico de doencga do olho seco,
foi de 26,86% no sexo feminino e 18,18% no sexo masculino
(p=0,0366). No sexo feminino, a faixa etaria entre 55 e 75
anos de idade foi associada com sintomas severos da DOS
(odds ratios (OR) = 3,11; IC 95% 1,56-6,23; p=0,001) e com
doenca do olho seco diagnosticada (OR=2,02; 1C 95% 1,04-
3,93; p=0,037). Hipertensdo foi associado com sintomas da
doenca do olho seco (OR=1,98; I1C 95% 1,14-3,43; p=0,015)
e diagnodstico da doenca do olho seco (OR=3,54; IC 95%
1,92-6,53; p=0,001) no sexo feminino. Uso de colirios foi
associado a sintomas severos e diagnéstico da doenca do olho
seco em ambos os sexos (p<0,01). Conclusao: A prevaléncia da
doenca do olho seco na cidade de Sdo Paulo é mais frequente
no sexo feminino que no masculino. ldade e hipertensao
foram fatores de risco maiores para doenca do olho seco no
sexo feminino, enquanto uso de colirios foi um indicador de
doenca do olho seco para ambos os sexos.

Descritores: Sindromes do olho seco; Superficie ocular; Ques-
tiondrios e inquéritos
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INTRODUCTION

Dry eye disease (DED) is one the most frequent
eye conditions observed in ophthalmological care®. It
has been defined as a complex multifactorial disease
accompanied by ocular surface inflammation and high
tear osmolarity'”. DED can severely affect an individual’s
eye function and quality of life, affecting daily activities,
physical and social functions, as well as work produc-
tivity®?.

Several worldwide population studies have already
been performed to evaluate the prevalence of DED®*.
According to the largest North-American epidemiologi-
cal DED prevalence estimates, around 7.8% of Ameri-
can women and 4.7% of men aged >50 y has DED"%.
However, limited data exist on DED prevalence and risk
factors in Brazil and other countries of South America®.
Moreover, South American studies have associated
dry eye symptoms with conditions, such as vitamin A
deficiency xerophthalmia and poor overall nutritional
statuses, Hansen’s disease, rheumatoid arthritis, lupus
erythematosus, inflammatory bowel disease, HTLV-1
infection, involutional entropion in the elderly, psoriatic
arthritis, and primary Sjogren’s syndrome!'%13).

Sao Paulo city is the capital of Sao Paulo state, Bra-
zil, and is considered the southern hemisphere’s most
densely populated city"'¥. Sao Paulo’s municipal area is
divided into 5 regions: central, north, south, west, and
east. The latest 2007 census reveals that the east zone
has the lowest per capita income and highest poverty
rate with the lowest human development indexes (va-
lues: 0.779, 0.808 and 0.801, respectively)". The pre-
sent study evaluated the prevalence and risk factors for
DED in 582 men and women in eastern Sao Paulo city.

METHODS
Study subjects

This research was conducted as per the Declaration
of Helsinki and was approved by the Ethics Committee
of the Paulista School of Medicine - Federal University
of Sao Paulo. A total of 3678 eligible participants were
selected according to the database used by the Sao
Paulo Eye Study (SPES) of Salomao et al."® SPES was a
population-based study of blindness and associated risk
factors prevalence in three low-income neighborhoods
in the eastern zone of the city of Sao Paulo: Vila Jacui,
Sao Miguel, and Ermelino Matarazzo. The mapping of
the geographic area of the study and of all the households
within each conglomerate was previously performed
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by an enumeration and interview team to delimit the
perimeter and define the households that could be part
of the study"®.

Questionnaire

A translation and adaptation of the short dry eye
questionnaire to Brazilian Portuguese was performed
following a multistep approach to ensure its quality!”.
The questionnaire was culturally adapted, following the
six stage model outlined in previous publications"®, with
a few additions and modifications as follows: (1) a litera-
ture review on the questionnaire was performed, and an
expert committee with translators and ophthalmologists
was assembled; (2) the questionnaire was translated
from English to Brazilian Portuguese by two translators,
one with and one without medical background; (3) a
second meeting of the expert committee was held and a
synthesis version of the two translations was created; (4)
the synthesis version was applied to 30 volunteers and
they expressed their comments, difficulties, and impro-
vements for better comprehension; (5) suggestions and
necessary modifications were performed to create the
pre-final version; (6) a third expert committee verified
and approved the final questionnaire version (Table 1);
(7) the questionnaire was back-translated to English by
two additional translators blinded to the original source
text; (8) a final meeting of the expert committee was
held and the equivalence of the back-translation with
the original text was evaluated.

The translated questionnaire was then applied for
DED ascertainment, as previously reported®®'. From
3678 eligible subjects, 582 (15.82%) completed the
short DED questionnaire. Participants were asked the
following 3 questions: (1) “How often do your eyes feel
dry? (not wet enough?)”; and (2) “How often do your
eyes feel irritated?” Possible answers to these questions
included “constantly” (score 3), “often” (score 2), “some-

Table 1. Dry eye disease assessment questionnaire

Question 1 (1) “How often do your eyes feel dry?
(not wet enough?)”

Question 2 (2) “How often do your eyes feel
i

rritated?”

Possible answers for questions 1 and 2 “constantly”

na na

“often”“sometimes”“never”

Question 3 (3) “Have you ever been diagnosed by a
clinician as having dry eye syndrome?”
Possible answers for question 3 “yes”

“no”
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times” (score 1), or “never” (score 0). Participants who
answered “often” or “constantly” for both questions 1
and 2 were considered as having severe DED symptoms.
We additionally asked the third question: (3) “Have you
ever been diagnosed by a clinician as having dry eye syn-
drome?” For this question, the participant could answer
“Yes” (score 1) or “No” (score 0).

Information on sex, age (stratified as <55 years old,
between 55 and 75 years old and >75 years old), edu-
cational record (as established by the Brazilian Ministry
of Education: incomplete fundamental, complete fun-
damental, incomplete secondary, complete secondary,
incomplete superior, complete superior), ethnicity,
computer use (yes/no), cigarette smoking, diagnosis
of Diabetes Mellitus type Il, history of cardiopathies,
hypertension, rheumatism, anti-depressant medication,
anti-allergic medication, eye drop, and contact lenses
use was gathered.

Clinical evaluation

All 582 participants who answered the questionnaire
were referred for clinical evaluation of DED and were
invited to examination. From this group, 51 (35 non-dry
eyes and 16 with dry eye severe symptoms and/or dry
eye diagnoses) accepted the invitation and were exa-
mined. These voluntaries were subjected to the follo-
wing exams: Ocular Surface Disease Index (OSDI1)?,
fluorescein break-up time (FBUT); corneal fluores-
cein staining; lissamine green staining®”. In addition,
ophthalmological exams also included the Schirmer 1
test without anesthesia and tear film osmolarity measu-
red with TearLab® system®".

Statistical analysis

The prevalence of DED was calculated, and the
corresponding 95% Cl was estimated. Using univariate
analysis, ORs and 95% Cls of DED for sex, ethnicity,
educational degree, lifestyle, and medical factors were
recorded. The software used for these analyses was
MedCalc version 11, Ostend, Belgium. To compare
differences in OSDI, Schirmer | test, FBUT, fluorescein
and lissamine staining, and tear film osmolarity between
non-DE and DE symptoms and/or DE diagnosed partici-
pants, the non-parametric Mann-Whitney test was used.
P values of < 0.05 indicated statistically significant diffe-
rences. These analyses were performed with GraphPad
Prism software version 7, San Diego, CA, USA.

RESULTS

Demographic, lifestyle, and medical history charac-
teristics of participants in the present study are detailed
in table 2. The overall prevalence of DED in this popula-
tion was 24.4% and is shown in table 3. The proportion
of women with severe symptoms of DED (16.07%) was
higher than that of men (8.48%; p=0.0244), as well as
the composite of severe symptoms or diagnosed DED,
in which 26.86% of women and 18.18% of men had
positive responses for both categories (p=0.0366).
However, for clinically diagnosed DED (third question
of the short DED questionnaire) there was no sex-based

Table 2. Characteristics of the study population

Women Men Total subjects
Variables n (%) n (%) n (%)
Total 417 (71.65) 165 (28.35) 582
Age (yrs)
<55 135 (32.37) 32(19.39) 167 (28.69)
55-75 231 (55.40) 104 (63.03) 335 (57.56)
>75 51(12.23) 29 (17.58) 80 (13.75)
Education
Incomplete fundamental 90 (21.58) 42 (25.46) 132 (22.68)
Complete fundamental 130 (31.18) 56 (33.94) 186 (31.96)
Incomplete secondary 29 (6.95) 11 (6.67) 40 (6.87)
Complete secondary 108 (25.90) 43 (26.06) 151 (25.94)
Incomplete superior 12 (2.88) 6 (3.64) 18 (3.09)
Complete superior 48 (11.51) 7 (4.24) 55 (9.45)
Race/ethnicity
White 256 (61.39) 84 (50.91) 340 (58.42)
African American 28 (6.72) 15 (9.09) 43 (7.39)
Mixed (Mulatto/Pardo) 124 (29.74) 60 (36.36) 184 (31.62)
Asian 5(1.20) 5(3.03) 10 (1.72)
Native American 4 (0.96) 1(0.61) 5(0.86)
Computer use 27 (6.48) 8 (4.85) 35 (6.01)
Cigarrette smoking 107 (25.66) 74 (44.85) 181 (31.10)
Diabetes (type 1I) 85 (20.38) 31 (18.79) 116 (19.93)
Cardiopathy 35 (8.39) 18 (10.91) 53(9.11)
Hypertension 223 (53.48) 85 (51.51) 308 (52.92)
Rheumatism 43 (10.31) 8 (4.85) 51 (8.76)
Depression medication 37 (8.87) 9 (5.45) 46 (7.90)
Allergy medication 50 (11.99) 9 (5.45) 59 (10.14)
Contact lenses users 6 (1.44) 0 (0.00) 6 (1.03)
Eye drop users 98 (23.50) 32 (19.40) 130 (22.34)
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Table 3. DED symptoms and diagnose prevalence

Severe symptoms N /total Prevalence 95% Cl
Men 14/165 8.48 5.02-13.84
Women 67/417 16.07 12.84-19.91
Total 81/582 13.92 11.33-16.98

Clinically diagnosed
Men 23/165 13.94 9.41-20.11
Women 66/417 15.83 12.62-19.65
Total 89/582 15.29 12.59-18.45

Symptoms or diagnose
Men 30/165 18.18 13.00-24.81
Women 112/417 26.86 22.82-31.31
Total 142/582 24.4 21.08-28.05

difference in the prevalence (Table 3). Table 4 depicts
the analysis of the associations between participant
characteristics and severe DED symptoms and diagnoses
in women. There was a significant association between
age and DED prevalence. The age group between 55 and
75 years old revealed a significant association between
severe DED symptoms (OR=3.11; 95% Cl 1.56-6.23,
p=0.001) and diagnosed DED (OR=2.02; 95% CI 1.04-
3.93, p=0.037), while the age group of >75 years old
was associated with diagnosed DED (OR=2.99; 95% Cl
1.22-6.85, p=0.016). The analysis also revealed an asso-
ciation between the use of eye drops and hypertension
to both symptoms and diagnoses of DED. Among users
of ophthalmic solution, there was increased odds of ha-
ving severe symptoms of DED (OR=2.08; 95% CI 1.19-
3.65, p=0.010) and DED diagnoses (OR=7.74; 95% Cl
4.40-13.7, p<0.0001). Hypertension was another cha-
racteristic significantly associated with DED symptoms
(OR=1.98; 95% Cl 1.14-3.43, p=0.015) as well as DED
diagnoses (OR=3.54; 95% Cl 1.92-6.53, p=0.0001).

In men, only the use of eye drops was significantly
associated with clinically diagnosed DED or severe
symptoms of DED (Table 5). The univariate analysis
revealed that eye drop usage is associated with severe
symptoms of DED (OR=10.02; 95% Cl 3.08-32.60,
p=0.0001) and diagnosed DED (OR=18.00; 95%
Cl 6.43-50.38, p<0.0001).

For both sexes, no significant association between
DED and ethnic group, level of education, and other
characteristics of study participants was observed.

Following phone interviews, participants were
invited for ophthalmological exams. The analysis of
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ophthalmological tests results was divided according
to the following groups: (1) non-DED, (2) composite of
DED severe symptoms and/or previous DED diagnoses.
OSDI, fluorescein and lissamine corneal staining and
tear osmolarity values were significantly higher for
DED severe symptoms and/or DED diagnosed parti-
cipant group when compared to non-DE participants
(Mann-Whitney test, p<0.05) (Figure 1A, D, E and F)
Whereas Schirmer 1 and FBUT measurements were
lower for DED severe symptoms and/or DED diagnosed
participants, and were statistically significant when
compared to non-DED participants (Mann-Whitney test,
p<0.05) (Figure 1B and C).

DISCUSSION

According to the Epidemiology subcommittee of the
first Dry Eye Workshop (DEWS), the prevalence of DED
was estimated to range from 5 to 30% in individuals over
50 years old™. In two main North-American studies, the
Women'’s Health Study (WHS) and the Physician’s Health
Study (PHS), Schaumberg and collaborators used the
short dry eye questionnaire to evaluate the prevalence
of DED in women and men. In the WHS, the prevalence
of DED severe symptoms in women was estimated to
be 3.4%, the prevalence of clinically diagnosed DED as
4.7%, and the composite of severe symptoms or clini-
cally diagnosed DED as 6.7%”. The same questionnaire
and criteria were applied to the PHS, which found that
the prevalence of DED severe symptoms in men was
2.2%, clinically diagnosed DED was 3.0%, and the com-
posite of symptoms and diagnosed DED was 4.3%®. In
contrast to the North-American results, studies from
Asia revealed that the prevalence of symptoms or diag-
nosed DED in adults was estimated to be 12.5% in men
and 21.6% in women®, while other studies calculated
the overall prevalence to range from 27.5 to 34%“. In
the Brazilian cohort study, the previous diagnosis was
reported by 10.2% and presence of severe symptoms in
4.9% of DED patients“?. Our study showed an overall
prevalence of 24% for severe DED symptoms and/or
clinical diagnoses for both the sexes.

Castro et al.”? reported the first study about preva-
lence and risk factors of dry eye in a large population
sample from all regions of Brazil. They found that preva-
lence of DED is common, and its rates vary substantially
in the different geographic regions of the country. The
present study evaluates DED symptoms and clinical
signs in a large city that was not previously reported.
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Table 4. Odds ratio association analysis of demographic, lifestyle and medical conditions and DED in women

Severe symptoms of DED

Clinically siagnosed DED

Variables Prevalence (%) OR (95%Cl) p-value Prevalence (%) OR (95%Cl) p-value
Age (yrs)

<55 11/135 (8.15) 1.00 13/135 (9.63) 1.00

552765/ 50/231 (21.64) 3.11(1.56-6.23) 0.0013 41/231 (17.75) 2.02(1.04-3.93) 0.0373

>75 6/51 (11.76) 1.5(0.52-4.30) 0.4476 12/51 (23.53) 2.99(1.22-6.85) 0.0161
Education

Incomplete fundamental 12/90 (13.34) 1.00 16/90 (17.78) 1.00

Complete fundamental 22/130 (16.92) 1.32(0.62-2.83) 0.4699 29/130 (22.31) 1.33(0.67-2.62) 0.4137

Incomplete secondary 8/29 (27.59) 2.48(0.90-6.84) 0.0803 5/29 (17.24) 0.96(0.32-2.9) 0.9475

Complete secondary 18/108 (16.67) 1.3(0.59-2.87) 0.5156 11/108 (10.18) 0.52(0.23-1.2) 0.1253

Incomplete superior 1/12 (8.34) 0.59(0.07-5) 0.6292 0/12 (0) 0.18(0.01-3.2) 0.2436

Complete superior 6/48 (12.5) 0.93(0.32-2.65) 0.8899 5/48 (10.42) 0.54(0.18-1.57) 0.2569
Race/ ethnicity

White 37/256 (14.45) 1.00 43/256 (16.8) 1.00

African American 4/28 (14.28) 0.99(0.32-3) 0.9809 6/28 (21.43) 1.35(0.52-3.53) 0.5393

Mixed (Mulatto/ Pardo) 25/124 (20.16) 1.49(0.85-2.62) 0.1597 15/124 (12.1) 0.68(0.36-1.28) 0.2343

Asian 0/5 (0) 0.53(0.03-9.82) 0.6715 1/5 (20) 1.24(0.13-11.35) 0.85

Native American 1/4 (25) 1.97(0.2-19.48) 0.5608 1/4 (25) 1.56(0.17-16.25) 0.6673
Computer use

No 65/390 (16.67) 1.00 62/390 (20) 1.00

Yes 2/27 (7.41) 0.4(0.09-1.73) 0.2201 4/27 (14.81) 0.92(0.3-2.75) 0.8815
Cigarrette smoking

No 49/310 (15.81) 1.00 48/310 (15.48) 1.00

Yes 18/107 (16.82) 1.08(0.6-1.95) 0.8051 18/107 (16.82) 1.10(0.61-2.0) 0.7437
Diabetes (Type 11)

No 51/332 (15.36) 1.00 50/332 (15.06) 1.00

Yes 16/85 (18.82) 1.28(0.69-2.37) 0.4388 16/85 (18.82) 1.31(0.70-2.43) 0.3973
Cardiopathy

No 58/382 (15.18) 1.00 57/382 (14.92) 1.00

Yes 9/35 (25.71) 1.93(.86-4.34) 0.1096 9/35 (25.71) 1.97(0.88-4.43) 0.0993
Hypertension

No 22/194 (11.34) 1.00 15/194 (7.73) 1.00

Yes 45/223 (19.73) 1.98(1.14-3.43) 0.0154 51/223 (22.87) 3.54(1.92-6.53) 0.0001
Rheumatism

No 60/374 (16.04) 1.00 57/374 (15.24) 1.00

Yes 7/43 (16.28) 1.02(0.43-2.39) 0.9681 9/43 (20.93) 1.47(0.67-3.23) 0.3355
Depression medication

No 63/380 (16.58) 1.00 63/380 (16.58) 1.00

Yes 4/37 (10.81) 0.71(0.21-1.78) 0.3661 3/37 (8.11) 0.44(0.13-1.49) 0.1888
Allergy medication

No 62/367 (16.89) 1.00 61/367 (16.62) 1.00

Yes 5/50 (10) 0.55(0.21-1.43) 0.2191 5/50 (10) 0.56(0.21-1.46) 0.2346
Contact lenses users

No 65/411 (15.81) 1.00 65/411 (15.81) 1.00

Yes 2/6 (33.34) 2.66(0.48-14.83) 0.2641 1/6 (16.67) 1.06(0.12-9.26) 0.9548
Eye drop users

No 43/319 (13.48) 1.00 26/319 (7.52) 1.00

Yes 24/98 (24.49) 2.08(1.19-3.65) 0.0105 40/98 (40.82) 7.74(4.40-13.72) <0.0001
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Table 5. Odds ratio association analysis of demographic, lifestyle and medical conditions and DED in men

Severe symptoms of DED

Clinically diagnosed DED

Variables Prevalence (%) OR (95%Cl) p-value Prevalence (%) OR (95%Cl) p-value
Age (yrs)

<55 3/32 (9.38) 1.00 6/32 (18.75) 1.00

55-75 9/104 (8.65) 0.93(0.23-3.68) 0.9241 11/104 (10.58) 0.51(0.17-1.52) 0.2276

>75 2/29 (6.90) 0.71(0.11-4.62) 0.7255 6/29 (20.69) 1.13(0.32-4.00) 0.8491
Education

Incomplete fundamental 4/42 (9.52) 1.00 7/42 (16.67) 1.00

Complete fundamental 7/56 (12.50) 1.35(0.37-4.97) 0.6451 9/56 (6.07) 0.96(0.32-2.82) 0.9371

Incomplete secondary 0/11 (0.00) 0.37(0.02-7.43) 0.5175 0/11 (0.00) 0.20(0.01-3.89) 0.2918

Complete secondary 3/43 (6.98) 0.71(0.14-3.39 0.6705 6/43 (13.95) 0.81(0.25-2.65) 0.7285

Incomplete superior 0/6 (0.00) 0.66(0.03-13.73) 0.7872 0/6 (0.00) 0.36(0.02-7.18) 0.5067

Complete superior 0/7 (0.00) 0.57(0.03-11.74) 0.716 1/7 (14.29) 0.83(0.09-8.04) 0.8748
Race/ethnicity

White 7/84 (8.33) 1.00 10/84 (11.90) 1.00

African American 0/15 (0.00) 0.33(0.02-6.14) 0.46 2/15 (13.33) 1.14(0.22-5.80) 0.8706

Mixed (Mulatto/ Pardo) 6/60 (10.00) 1.22(0.38-3.83) 0.7311 10/60 (16.67) 1.48(0.57-3.81) 0.4172

Asian 1/5 (20.00) 2.75(0.26-28.09) 0.3936 1/5 (20) 1.85(0.19-18.24) 0.5983

Native American 0/1 (0.00) 3.44(0.13-92.21) 0.4609 0/1 (0.00) 2.36(0.09-61.93) 0.6054
Computer use

No 14/157 (8.92) 1.00 21/157 (13.38) 1.00

Yes 0/8 (0.00) 0.58(0.03-10.61) 0.7149 2/8 (25.00) 2.16(0.41-11.41) 0.365
Cigarrette smoking

No 11/91 (12.09) 1.00 13/91 (14.29) 1.00

Yes 3/74 (4.05) 0.30(0.08-1.14) 0.0789 10/74 (13.51) 0.94(0.38-2.28) 0.8868
Diabetes (Type 1)

No 12/134 (8.96) 1.00 21/134 (15.67) 1.00

Yes 2/31 (6.45) 0.70(0.14-3.30) 0.6536 2/31 (6.45) 0.37(0.08-1.67) 0.1972
Cardiopathy

No 12/147 (8.16) 1.00 19/147 (12.93) 1.00

Yes 2/18 (11.11) 1.5(0.31-7.46) 0.5979 4/18 (22.22) 1.92(0.57-6.46) 0.2893
Hypertension

No 8/80 (10.00) 1.00 8/80 (10.00) 1.00

Yes 6/85 (7.06) 0.68(0.23-2.06) 0.5 15/85 (17.65) 1.92(0.77-4.83) 0.1613
Rheumatism

No 12/157 (7.64) 1.00 23/157 (15.65) 1.00

Yes 2/8 (25.00) 4.03(0.73-22.16) 0.1093 0/8 (0.00) 0.33(0.02-6.03) 0.4596
Depression medication

No 14/156 (8.97) 1.00 21/156 (13.46) 1.00

Yes 0/9 (0.00) 0.57(0.03-10.26) 0.702 2/9 (22.22) 1.83(0.36-9.44) 0.4667
Allergy medication

No 13/156 (8.33) 1.00 22/156 (14.10) 1.00

Yes 1/9 (11.11) 1.5(0.17-12.94) 0.7122 1/9 (11.11) 0.76(0.09-6.39) 0.8017
Contact lenses users

No 14/165 (8.48) 1.00 23/165 (13.94) 1.00

Yes 0/0 (0.00) 10.45(0.2-546.37) 0.2451 0/0 (0.00) 6.06(0.12-313.11) 0.3704
Eye drop users

No 5/133 (3.76) 1.00 7/133 (5.26) 1.00

Yes 9/32 (28.13) 10.02(3.08-32.60) 0.0001 16/32 (50.00) 18.00(6.43-50.38) <0.0001
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Figure 1. Ophthalmological exams. Groups were divided according to the
dry eye short questionnaire responses. Non-DE are participants that did
not present severe symptoms nor a previous DED diagnosis by a clinician
are included above. DE participants had severe symptoms of DED and/
or were previously diagnosed of DED. (A) Ocular surface disease index
(OSDI) scores were significantly higher in DED participants than non-DED
participants. *Mann-Whitney, p=0.0275. (B) Schirmer | values were signi-
ficantly lower for DE participants. ***Mann-Whitney, p=0.0002. (C) FBUT
values were significantly lower for DE participants. ***Mann-Whitney, p <
0.0001. (D) Corneal fluorescein staining values were significantly higher
for DE participants. *Mann-Whitney, p=0.0405. (E) Lissamine staining
values were significantly higher for DE participants. **Mann-Whitney,
p=0.0022. (F) Tear film osmolarity values were significantly higher for DE
participants. *Mann-Whitney, p =0.0164.

Sao Paulo city is the largest in South America, with a po-
pulation of more than 12 million people and significant
ethnic diversity, as well as educational and economic
disparities. Sao Paulo has a subtropical climate and
polluted air during most of the year, particularly in the
dry season from April to early September.

Our population-based study found that the overall
prevalence of DED is 24.4%, while severe DED symptoms
in women and men is 16.07% and 8.48%, respectively.
The prevalence of clinically diagnosed DED is 15.83%
in women and 13.84% in men, while the composite of
symptoms and clinical diagnoses of DED is 26.86% for
women and 18.18% for men.

Castro et al. assessed some main factors associated
with DED, such as sex, age, ocular surgery history, con-
tact lens use, cancer treatment, computer use, antide-
pressants, and anti-allergy medications®?. In our study,
we estimated the prevalence of DED and risk factors for
patients aged > 55 y, hypertension in women, and eye
drops use both sexes.

The prevalence of DED calculated by the present
study is consistent with the rates reported in DEWS®.
However, the calculated values are lower than Asian
studies*® and considerably higher than the numbers
found in WHS, PHS and Castro et al. studies”®2?. This
discrepancy may be explained by the location of our
study population, which consists of a highly industriali-
zed area with increased pollution levels®-*®, as well as
low relative humidity®®2”.

Odds ratio analyses in this study showed an age-rela-
ted trend for DED symptoms and diagnoses in women
between 55-75 years old, but not for men. This finding
has also been reported by Uchino et al.®’ and the WHS".
Additionally, as described by Uchino and collaborators,
the absence of a trend for DED symptoms in female
participants over 75 years old may be related to an
underestimation of symptoms due to concomitant sys-
temic disorders or a decrease in cornea sensitivity.

The DEWS report has detailed that the use of some
medications may be considered risk factors for DED,
such as antihistamines, beta-blockers, antispasmodics,
and diuretics"??. Our finding of an increased ratio of
DED symptoms and diagnoses in female participants
that also reported having hypertension may partially
be explained by the use of medications such as beta-blo-
ckers or diuretics. Other studies have found a rela-
tionship between hypertension and DED in men, but not
women®?¥. Our study estimated a trend (p<0.2) for DED
diagnoses in hypertensive men; however it is likely that
our low participation rate among men in this population
hindered the observation of a significant association
between hypertension and DED.

In the present study, both DED symptoms and clini-
cally diagnosed DED were significantly associated with
the use of eye drops by women and men. Beyond the
probable use of artificial tears and lubricants, it is possible
that these participants also used other categories of eye
drops such as vasoconstrictors and glaucoma medica-
tions. The use of such types of eye drops was associated
with a higher incidence of ocular symptoms and signs
than preservative-free drops®?. Our study was not desig-
ned to address the differences in eye drop use.
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In regard to ophthalmological exams data, significant
differences in OSDI, tear film osmolarity, Schirmer I,
FBUT, fluorescein and lissamine staining values were
found between non-DED participants, and the compo-
site group of participants with DED severe symptoms
and/or clinically diagnosed DED. These findings further
confirm the validity of the short dry eye questionnaire.
In the Castro et al. study®” was restricted only to patient
self-report of symptoms or previous diagnosis of the
disease using a short questionnaire.

No association between DED symptoms and
diagnoses, and race or educational level was found. The-
re was also no association between factors previously
described in other articles, including cigarette smoking,
computer use, contact lens use, myocardial infarction
or angina (cardiopathy), depression, and allergy medi-
cation™®. Although some of these risk factors are not
relevant for this specific population, such as computer
use and contact lens use, it is likely that the other risk
factors may require a larger sample in order to adequa-
tely ascertain their association to DED symptoms and
diagnoses within a Sao Paulo - Brazilian cohort.

Some potential limitations of this study must be
pointed out. This work cannot be considered a national
population-based study once the city of Sdo Paulo is not
representative of the Brazilian population, but we belie-
ve that it brings consistent information once it includes
patients in which dry eye was objectively diagnosed by
clinical evaluation and reliable diagnosis tests.

In conclusion, in this epidemiological study we aimed
to evaluate DED symptoms and clinically diagnosed DED
in Brazil’s largest city, in which a DED prevalence of
approximately 24% was recorded. Ages over 55 years
old and hypertension appear to be significant risk fac-
tors for DED in Sao Paulo female residents.
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