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Abstract
· AIM: To compare the occurrence of dry eye in post-

menopausal women between those with hormone

replacement therapy and those without hormone replacement

therapy (HRT).

·METHODS: A comparative cross-sectional study was carried

out to determine the occurrence of dry eye in control subjects
and those on HRT. Schirmer's test, tear film break-up time

and Rose Bengal staining were performed on all participants.

·RESULTS: Fifty-four women were examined. Among them

30 (55.6%) were on hormone replacement therapy (Group

2), while the control group consisted of 24 (44.4%) women

without any hormone replacement therapy (Group 1). In

Group 2 (HRT), 11 patients were on estrogen (Group 2A) and

19 patients were on combined estrogen and progesterone

(Group 2B). Dry eye was found in 29.2% of patients in Group

1 (Control) and in 70.0% of patients in Group 2 (HRT) ( =

0.003). In Group 2 (HRT), dry eye was more common in

Group 2B, 84.2% compared to Group 2A, 45.5% ( =0.042).

· CONCLUSION: Dry eye was found more commonly in

post-menopausal women who took HRT in our study. Our

finding has negated the previous assumption that HRT is a

protective factor against dry eye.
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INTRODUCTION

K eratoconjunctivitis sicca or 'dry eye' refers to a variety
of disorders, which is characterized by ocular surface

disease that results from any condition that decreases tear
secretion or increases tear film evaporation sufficient to
result in loss of water from the tear film [1]. Although it may
sound like a minor annoyance, dry eye is a potentially
serious and chronic condition. It may severely limit a
person's activity, and in extreme cases, cause blindness.
After menopause, the level of estrogen in the blood
decreases. Kramer [2] in 1990 had shown that the eye is
a locus of action of female sexual hormones. Sator [3]

proposed the reduction of naturally occurring estrogen as a
possible reason for the occurrence of dry eye in menopausal
women. 14.4% of the population in the Beaver Dam Eye
Study had dry eye and the age-adjusted prevalence in
women was 16.7% compared to 11.4% in men[4].
It was initially assumed that HRT would be beneficial to
reduce the occurrence of dry eye in post-menopausal
women. However, the exact relationship between HRT and
dry eye is still poorly understood. As many menopausal
women are receiving HRT for their symptoms, it is
interesting to examine the relationship between dry eye and
HRT .
MATERIALS AND METHODS
Subjects Study participants were recruited from
menopausal clinic of Hospital Universiti Sains Malaysia and
selected based on the inclusion criteria as follows: Group 1
included selected menopausal women not receiving HRT
who attended Eye Clinic, HUSM with non-inflammatory eye
disorders; Group 2 included selected menopausal and
peri-menopausal women receiving HRT for at least 6
months prior to the study who attended Menopause Clinic,
HUSM. Furthermore, Group 2A included selected surgical
menopausal women receiving estrogen only HRT for at least
6 months prior to the study who attended Menopause Clinic,
HUSM; while Group 2B included selected menopausal and
peri-menopausal women receiving combined estrogen and
progesterone HRT for at least 6 months prior to the study
who attended Menopause Clinic, HUSM.
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We excluded patients with lid disorders, trauma, diabetes,
contact lens wearers, previously diagnosed with dry eye and
on medications which can cause dry eye. Informed consent
was obtained from all study participants. This is a single
blind clinical cross-sectional study with a non-purposeful
sampling. This study received approval from the Research
and Ethical Committee, School of Medical Sciences and the
Bio-Medical Sciences and Health Committee, Universiti
Sains Malaysia.
The diagnosis of dry eye or Keratoconjunctivitis sicca in this
study is made according to the Copenhagen Criteria [5]. Dry
eye is present when two of the following tests are abnormal:
(1) Schirmer's test (abnormal if 臆10mm/5min); (2) Tear
film break-up time (abnormal if 臆10s); (3) Rose Bengal
score (abnormal if 逸4 points)
Methods
Schirmer's test The Schirmer's test was performed in a
confined room with the fan off. Topical anesthetic agent was
not applied to the eye for this particular test as it would alter
the results. Both eyes were subjected to the test
simultaneously and the special standardized filter paper
(Whatman's no.41) was inserted successively into each
conjunctival sac of the lateral part of the lower eyelid of
each eye at the shortest possible interval. The filter paper
was removed after 5 minutes and was read immediately.
The values were read as: <5mm-pathological, 5-10mm-
suspicious and >10mm-normal.
Tear film break-up time (BUT) One drop of fluorescein
20g/L was instilled into both eyes from a standard minim
after instillation of topical anesthesia. The patient was
instructed to blink normally several times while placing her
head on the slit-lamp support. Thereafter, the patient was
instructed not to blink. The precorneal tear film was
observed at伊(10-20) magnification. The observer studied the
fluorescein stained precorneal tear film, looking for a black
gap (dry spot) formation. The observer stops the watch at
the first appearance of a dry spot. The test was repeated
three times on each eye and the mean was calculated for
each eye separately. The result was interpreted through the
Copenhagen Criteria[5] as: >10s-normal and 臆10s-abnormal.
Rose bengal staining One drop of rose bengal 10g/L from
a standard minim was instilled into both eyes after local
anesthesia drops. The patient was asked to blink naturally
while placing her head on the slit-lamp support. The staining
was studied after 1-2 minutes when excessive stain in the
precorneal film had disappeared. The grading of rose bengal
staining was done by using the Bijterveld's method [6] in

which the ocular surface is divided into three zones: nasal
bulbar conjunctiva, cornea and temporal bulbar conjunctiva.
This grading system graded the staining on the exposed parts
of the cornea from 0 to 3: 0 - no staining, 1 - slight staining,
2 -moderate staining and 3 - intense staining. These scores
were added up and a maximum score of 9 was obtained for
maximum staining at all the three sites.
Statistical Analysis Data entry and analysis were
performed by using SPSS version 10.0 software. Statistical
analysis was done through using the Chi-square test for 2伊2
table. Since samples were too small, Fisher's Exact test was
used.
RESULTS
Fifty-four post-menopausal women who visited the
Menopause Clinic and Eye Clinic, Hospital Universiti Sains
Malaysia were included in the study. There were 41 Malay
patients (75.9%), 12 Chinese patients (22.2%) and only 1
Siamese patient (1.9%). The mean age of patients in Group
1 (control) was 54.9依5.5 years, with a median of 54.0 years.
The mean age of patients in Group 2 (HRT) was 54.2依5.0
years, with a median of 53.5 years.
Twenty-one out of 30 patients (70.0%) in Group 2 had dry
eye as compared to only 7 out of 24 patients (29.2% ) in
Group 1, which was statistically significant (Chi-square test,

<0.05).
In the group of patients taking HRT, 16 patients (84.2%) in
Group 2B (combined, =19) were found to have dry eye,
while only five (45.5%) in Group 2A (estrogen-only, =11)
had the condition (Fisher's exact test, <0.05).
DISCUSSION
We have chosen to investigate this problem in a group of
post-menopausal women in Hospital Universiti Sains
Malaysia, which is located in a semi-rural district of
Kelantan at the northeastern part of Malaysia. The diagnosis
of dry eye encompasses an elaborate sequence of tests as
well as symptoms. Many dry eye prevalence studies have
been done previously [7,8]. However, none has given a clear
and repeatable guideline for the diagnosis of dry eye.
This study was designed to detect dry eye in a clinic setting,
so the tests used were simple yet established in many studies
to detect dry eye, namely the Schirmer's test, tear film
break-up time and the rose bengal staining. The revised
international classification criteria for Sj觟gren's syndrome
proposed by the American-European Consensus Group[9] and
the Copenhagen criteria[5] were used as guidelines.
Diagnosis of dry eye in our study was made with a
combination of the results from the Shirmer's test, tear film
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break-up time and rose bengal score. We did not use
symptoms to diagnose dry eye as some authors have shown
it to be unreliable [8]. Therefore the parameter of this study
differs from the Women's Health Study [10]. Thus, direct
comparison is not possible.
The ethnic distribution of the study sample reflects the local
urban population of Kelantan with 41 Malay patients
(75.9%), 12 Chinese patients (22.2%) and only 1 Siamese
patient (1.9%). Age matching was done to ensure that both
groups were comparable and to reduce bias. The mean age
between both groups was almost similar, 54.9依5.5 years in
the control group and 54.2依5.0 years in the HRT group. The
median age in the control group was 54 years and in the
HRT group was 53.5 years. This is slightly higher than the
median age of Asian women with menopause, which is 51
years[11], but still comparable.
We found that dry eye was more common in the HRT group
(70.0%) compared to the control group (29.2%). This is in
parallel to the results by Schaumberg [10]. However, in
contrast to this, when comparing two ways of taking HRT in
Group 2, we found that women taking the combined
estrogen and progesterone therapy had a higher occurrence
of dry eye (84.2% ) compared with those taking estrogen
alone (45.5%) ( =0.042). This implies that the tear film is
less stable in the group taking estrogen and progesterone
replacement therapy when compared to those taking only
estrogen therapy. This result again does not reflect the
protective effect of progesterone as suggested by
Schaumberg [10].
A possible reason for this is the fact that their conclusions
were made from patients' symptoms and self-reported
clinician's diagnosis. In our study, every patient had an
ocular examination for dry eye by the same investigator and
this reduced bias and standardized our diagnosis of dry eye.
Another postulated cause is the different genetic make-up
between Asians and Caucasians. In the first report of
population-based data of dry eye that includes symptoms
and signs of elderly Asians, Lin [12] have shown that
the prevalence of dry eye is relatively higher in an elderly
Chinese population in Taibei as compared to Whites. The
number of patients in Group 2A (Estrogen) was 11
compared to 19 in Group 2B (Combined). The effect of a
small sample size is a dilution of the results, which reduces
the probability of detecting dry eye in Group 2A.
We conclude that dry eye was found to be significantly
higher in the group taking hormone replacement therapy

( =0.003) compared to controls. Our study also showed
that patients on combined estrogen and progesterone therapy
were more likely to develop dry eye compared to patients
who took estrogen only replacement ( =0.042). This
finding is very useful to the clinicians, as they need to be
aware of the possibility of dry eye in these patients. Early
referral to the ophthalmologist would prevent irreversible
ocular surface damage. On the other hand, the
ophthalmologist needs to keep in mind that HRT may
aggravate a pre-existing dry eye. Acknowledgement: A
special appreciation to Dr Shah Reza Johan Noor,
Consultant Obstetrician and Gynaecologist, USM for his
cooperation and guidance throughout the study. We are also
grateful for the assistance of the doctors and staff nurses in
the Ophthalmology Clinic, Obstetrics and Gynaecology
Clinic and Endocrine Laboratory of Hospital USM for
making this study an enjoyable and memorable pursue of
knowledge.
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