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Objective: To assess the minimal clinically important
difference (MCID) for the Ocular Surface Disease Index
(OSDI; Allergan Inc, Irvine, California, holds the copyright), a 12-item patient-reported outcome questionnaire designed to quantify ocular disability due to dry eye
disease.
Methods: Study data were collected within the Restasis Review of Efficacy and Safety vs Tears in the Relief of
Dry Eye (RESTORE), an observational registry. A clinician global impression (CGI) and a subject global assessment (SGA) served as anchors to estimate the MCID
for the overall OSDI score (range, 0-100). The overall
OSDI score defined the ocular surface as normal (0-12
points) or as having mild (13-22 points), moderate (23-32
points), or severe (33-100 points) disease. RESTORE patients were included if they completed the OSDI at the
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baseline visit and at a follow-up visit and had a global
change rating (SGA or CGI).
Results: Three hundred ten patients were included
(82.3% white and 81.6% female [mean age, 57.8 years]).
The CGI and SGA correlated with the OSDI score change
for all OSDI categories except the normal category. The
MCID ranged from 7.0 to 9.9 for all OSDI categories. The
MCID ranged from 4.5 to 7.3 for mild or moderate disease and from 7.3 to 13.4 for severe disease.
Conclusions: Using observational data, we estimated the
MCIDs for different baseline OSDI categories of dry eye
disease. These results will assist clinicians and researchers when interpreting OSDI score changes.
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ERATOCONJUNCTIVITIS

sicca, also known as dry
eye disease, is a condition
that results in dryness of
the conjunctiva and cornea due to decreased function of tear
glands or rapid evaporation of tears.1 The
prevalence of dry eye disease is greater
among women than among men and increases with age.2 The symptoms of dry eye
disease include a dry gritty feeling in the
eyes that is often accompanied by burning, redness, and the sensation of a foreign object in the eye. If left untreated, dry
eye disease can damage the delicate tissues of the surface of the eye that may lead
to impaired vision.3
To diagnose dry eye disease clinicians
rely on patient reports of symptoms and
clinical examinations.1,4 Although ophthalmologists may use several dry eye disease testing methods (such as tear breakup
time, Schirmer test, and corneal and conjunctival staining), there is a lack of con-
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sensus on diagnostic criteria, classification of disease states, and aims and
interpretation of specific diagnostic tests.
The lack of agreement is partly because of
the weak correlation between clinical diagnostics and subjective symptom severity.1,3 Therefore, patients’ self-report of
symptoms is typically a determining factor in dry eye disease diagnosis.1,3 Given
the unique nature of dry eye disease symptoms, a patient-reported outcome (PRO)
questionnaire is a useful and appropriate
tool to identify dry eye disease and to assess changes in patients’ symptoms.
The Ocular Surface Disease Index
(OSDI; Allergan, Inc, Irvine, California,
holds the copyright), a PRO questionnaire, was designed to provide rapid assessment of the range of ocular surface
symptoms related to chronic dry eye disease, their severity, and their effect on the
patient’s ability to function.5 The OSDI includes the following 3 domains: ocular
symptoms, vision-related function, and en-
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Table 1. Ocular Surface Disease Index Minimal Clinically Important Difference Anchors
Anchor

Completed by

Question

Response Options

Clinician global
impression

Physician

Subject global
assessment

Patient

In general, compared with the patient’s dry eye
signs and symptoms at baseline, how would
you characterize his or her overall signs and
symptoms now
Compared with your first visit, how are your dry
eye symptoms now

Marked worsening, moderate worsening,
minimal worsening, unchanged, minimal
improvement, moderate improvement,
marked improvement
Much worse, worse, about the same, improved,
much improved

vironmental triggers.6,7 The goals of the OSDI are to make
the diagnosis of ocular surface disease easier, quicker, and
more reliable and to provide evidence of differences in
ocular disability due to dry eye disease. The OSDI allows clinicians to collect comprehensive subjective data
in addition to a clinical history, and it can be used as a
tool for measuring the effectiveness of a specific dry eye
disease treatment.
The US Food and Drug Administration (FDA) suggests that PRO questionnaires (such as the OSDI) should
be based on a clear conceptual framework and that there
should be evidence supporting their psychometric properties.8 The content of the OSDI was generated through
acceptable measures. Consistent with the FDA’s guidance on the use of PRO instruments, the OSDI has been
proven to be a reliable instrument for measuring the severity of dry eye disease.6 The FDA also recommends
specification of the minimal clinically important difference (MCID) as a benchmark for interpreting the mean
score differences between treatment arms in a clinical trial.
The MCID is defined as “the smallest difference in score
in that domain of interest which subjects perceive as beneficial and which would mandate, in the absence of
troublesome side effects and excessive cost, a change in
the patient’s management.”9(p408)
The MCID for an instrument can vary according to
the characteristics of the population being studied. In studies of the psychometric properties of the OSDI, Schiffman et al6 found that the specificity and sensitivity improved when the instrument was used to discriminate
more severe disease. The objective of this article is to expand on the evidence supporting the use of the instrument by assessing the MCID for the OSDI according to
the severity of patients’ symptoms.
METHODS

PATIENTS
Patients with dry eye disease were recruited from 75 sites for
the Restasis Review of Efficacy and Safety vs Tears in the Relief of Dry Eye (RESTORE) registry, an open-label nonrandomized observational study created to evaluate the effectiveness
of cyclosporine ophthalmic emulsion (0.05%) (Restasis; Allergen, Inc) vs eyedrops and other nonprescription treatments in
patients with dry eye disease. Physicians invited consecutive
patients whose tear production was presumed to be suppressed in association with dry eye disease to participate in the
RESTORE study. To be eligible, patients had to have a diagnosis of dry eye disease, currently use artificial tears daily, have
normal eyelid position and closure, and be likely to complete
all required follow-up visits. Patients were ineligible for en-

rollment into the study if they had current or prior use of cyclosporine ophthalmic emulsion, were enrolled in an investigational drug or device study, had any current or previous
topical ophthalmic or oral cyclosporine use within the past 3
years, or had a condition that in the physician’s opinion may
have put the patient at significant risk, confounded the study
results, or interfered with the patient’s participation in the
study.
The RESTORE registry was designed to collect clinical and
outcomes data without influencing the treatment or interventions prescribed by clinicians caring for patients with dry eye
disease. As such, a RESTORE patient completed a baseline visit
at the time he or she opted to enroll in the study, but follow-up visits were based on the patient’s usual medical care (as
determined by the clinician) and were not mandated by the
study. The first patient in the RESTORE registry completed the
OSDI in September 2004, and data collection is ongoing.
Demographic data, medication use, and clinical variables
were collected at baseline, including clinical properties of the
cornea, lid, conjunctiva, and tear film, as well as visual acuity
test results. Safety, PROs (including the OSDI), and efficacy test
results (ie, tear breakup time, the Schirmer test, and corneal
and conjunctival staining) were assessed at baseline visits and
at follow-up visits. The historical lack of agreement between
any objective measure and the subjective assessments made a
single clinical measure unattractive to use as anchors in the
MCID computation. Instead, the physicians in this study were
asked to use traditional clinical assessments (eg, diagnostic tear
film assessments and clinical appearance) to provide the clinician global impression (CGI) of change in dry eye disease
symptoms at each follow-up visit. At each follow-up visit, patients were asked to assess their overall change from baseline in
the subject global assessment (SGA). The answers to these
questions served as MCID anchors (Table 1). Patients were
categorized according to their responses on the CGI and SGA,
and these categories anchor the OSDI score to an expected behavior. The anchors were used to determine the MCID in the
OSDI needed to detect a meaningful difference in a patient’s dry
eye disease.
Although patients completed the questionnaires on paper,
the study sites entered and submitted electronic data via the
Internet. Data submission was monitored continuously to ensure that data were current and that the data quality was within
the specified parameters.

OCULAR SURFACE DISEASE INDEX
The OSDI is a 12-item self-administered PRO questionnaire to
assess ocular surface symptoms.5,6 The questionnaire is of low
burden to the patient (it takes approximately 5 minutes to complete) and has been used successfully by researchers and by clinicians. The OSDI has an overall score and 3 subscale scores
(ocular symptoms [3 items], vision-related function [6 items],
and environmental triggers [3 items]). Each OSDI item is scored
on a Likert-type scale ranging from 0 to 4 points, where 0 in-
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Table 2. Characteristics by Baseline Ocular Surface Disease Index (OSDI) Category a

Characteristic
Sex, No. (%)
Male
Female
Age at baseline, mean (SD), y
Race/ethnicity, No. (%)
White
Black
Other
Work status, No. (%)
Full time
Part time
Unemployed
Retired
Workplace
Home
Outside of home
NA
Total
Education, No. (%)
High school
Some college
Bachelor’s degree
Postgraduate degree
NA
Time since dry eye disease diagnosis, mean (SD), y
Time between baseline and follow-up, mean (SD), d
Clinician global impression score, mean (SD)
Subject global assessment score, mean (SD)
OSDI overall score, mean (SD)
Baseline
Follow-up
Difference

All OSDI Categories
(N = 310)

Normal
(n = 18)

Mild
(n = 54)

Moderate
(n = 98)

Severe
(n =140)

57 (18.4)
253 (81.6)
57.8 (16.6)

3 (16.7)
15 (83.3)
53.8 (17.4)

10 (18.5)
44 (81.5)
64.2 (16.1)

23 (23.5)
75 (76.5)
58.4 (16.7)

21 (15.0)
119 (85.0)
55.4 (16.2)

255 (82.3)
38 (12.3)
17 (5.5)

14 (77.8)
3 (16.7)
1 (5.6)

44 (81.5)
6 (11.1)
4 (7.4)

72 (73.5)
21 (21.4)
5 (5.1)

125 (89.3)
8 (5.7)
7 (5.0)

151
19
24
116

(48.7)
(6.1)
(7.7)
(37.4)

12 (66.7)
1 (5.6)
0
5 (27.8)

13 (24.1)
2 (3.7)
7 (13.0)
32 (59.3)

47 (48.0)
7 (7.1)
10 (10.2)
34 (34.7)

79 (56.4)
9 (6.4)
7 (5.0)
45 (32.1)

17 (5.5)
164 (52.9)
129 (41.6)
310

0
13 (72.2)
5 (27.8)
18

6 (11.1)
10 (18.5)
38 (70.4)
54

5 (5.1)
54 (55.1)
39 (39.8)
98

6 (4.3)
87 (62.1)
47 (33.6)
140

52 (16.8)
71 (22.9)
73 (23.5)
19 (6.1)
95 (30.6)
5.0 (5.9)

1 (5.6)
4 (22.2)
3 (16.7)
3 (16.7)
7 (38.9)
3.8 (5.8)

7 (13.0)
8 (14.8)
8 (14.8)
1 (1.9)
30 (55.6)
3.7 (3.0)

10 (10.2)
19 (19.4)
25 (25.5)
5 (5.1)
39 (39.8)
5.2 (7.2)

34 (24.3)
40 (28.6)
37 (26.4)
10 (7.1)
19 (13.6)
5.5 (5.7)

378.5 (348.7)
418.0 (349.5)

439.3 (307.6)
464.4 (313.3)

325.8 (377.4)
339.4 (385.2)

395.4 (328.0)
443.4 (336.2)

379.6 (357.6)
425.0 (348.0)

35.6 (19.6)
25.4 (20.2)
−10.2 (20.1)

7.8 (3.1)
22.6 (19.4)
14.8 (19.2)

17.2 (2.9)
16.1 (13.6)
−1.1 (13.6)

26.5 (2.5)
19.4 (13.5)
−7.1 (13.5)

52.6 (16.4)
33.6 (23.2)
−19.0 (21.3)

Abbreviation: NA, not available.
a Due to rounding, percentages do not total 100%.

Table 3. Comorbidities by Baseline Ocular Surface Disease Index (OSDI) Category
No. (%)
All OSDI Categories
(N=310)

Characteristic
Rheumatoid arthritis
Systemic lupus erythematosus
Polymyositis
Sjögren syndrome
Conjunctivitis
Blepharitis
Glaucoma
Cataract
Previous laser in situ keratomileusis
Smoker

47
2
3
5
9
22
17
79
50
23

(15.2)
(0.6)
(1.0)
(1.6)
(2.9)
(7.1)
(5.5)
(25.5)
(16.1)
(7.4)

dicates none of the time and 4 all of the time. The OSDI overall and subscale scores range from 0 to 100. Based on their OSDI
scores, patients can be categorized as having a normal ocular
surface (0-12 points) or as having mild (13-22 points), moderate (23-32 points), or severe (33-100 points) ocular surface
disease. The scoring of the OSDI was performed according to
the published guidelines.5 The OSDI has satisfactory internal
consistency, test-retest reliability, validity, sensitivity, and specificity for use among patients with ocular surface disease.6

Normal
(n = 18)

Mild
(n = 54)

Moderate
(n = 98)

Severe
(n=140)

3 (16.7)
0
0
0
1 (5.6)
2 (11.1)
0
4 (22.2)
1 (5.6)
1 (5.6)

14 (25.9)
1 (1.9)
1 (1.9)
0
2 (3.7)
5 (9.3)
5 (9.3)
20 (37.0)
7 (13.0)
6 (11.1)

11 (11.2)
0
0
1 (1.0)
1 (1.0)
4 (4.1)
7 (7.1)
16 (16.3)
11 (11.2)
4 (4.1)

19 (13.6)
1 (0.7)
2 (1.4)
4 (2.9)
5 (3.6)
11 (7.9)
5 (3.6)
39 (27.9)
31 (22.1)
12 (8.6)

STATISTICAL ANALYSIS
To be included in the analytic cohort, a patient had to have met
the RESTORE enrollment criteria and completed a baseline OSDI
assessment and a follow-up assessment on which at least 1 anchor item was answered (either the CGI completed by the physician or the SGA completed by the patient). For patients who
had multiple follow-up visits, the analysis included the first follow-up assessment on which either anchor was completed. These
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anchors were used to group patients according to the expected OSDI score change.
To confirm the usefulness of the anchors, Pearson product moment correlations were computed between the OSDI
score change and each anchor for each OSDI category at
baseline (all OSDI categories, normal, mild, moderate, and
severe). A small statistically significant positive correlation is
considered sufficiently strong to allow for computation of an
MCID.10
We hypothesized that because patients were receiving physician care for their condition, the number of responses in the
worsening categories would be minimal for the CGI and SGA.
Therefore, we used an anchor-based analytic approach previously described by Jaeschke et al9 and by Wiebe et al11 to account for the small sample sizes expected in the worsening
groups. In this method, the OSDI scores are grouped (or folded
together) based on anchor value intensity regardless of scale
direction as follows. For the CGI, marked improvement was
grouped with marked worsening, moderate improvement was
grouped with moderate worsening, and minimal improvement was grouped with minimal worsening. For the SGA, much
improved was grouped with much worse, and improved was
grouped with worse. For items on the worsening side of the
scale, the sign of the OSDI score is changed. That is, negative
OSDI score changes are converted to positive OSDI scores (or
vice versa) to group them with their counterparts on the improving side of the scale. Lines are fitted through these transformed data to generate regression coefficients. These regression coefficients are the slope of the regression line or the rate
of change in the anchor as a function of the OSDI, and they
represent our estimate of the MCID. This method prevented
the few worsening responses from having an inordinate influence on the slope of the regression line. The result was more
robust and stable MCID estimates that are applicable to the entire OSDI score range (as opposed to worsening or improvement scores alone). An MCID for each OSDI category was estimated using each clinical anchor (CGI and SGA).
In addition, 3 distribution-based estimates were applied to
the OSDI scores among all patients and were used as an additional confirmation of the MCID. These methods provide descriptive statistics on the magnitude of change observed in the
study in standard deviation units of the whole sample. The first
is the standard deviation of the overall OSDI score for all patients divided by 2 to establish a 0.5-SD estimate. The second
and third are the effect size and the standardized response mean
for the OSDI scores. The effect size is the ratio of the difference between the mean baseline and follow-up OSDI scores to
the standard deviation of the baseline score. The standardized
response mean is the ratio of the observed change score to the
standard deviation of the baseline score, reflecting the variability of the change scores.
RESULTS

As of March 2008, a total of 310 patients enrolled in the
RESTORE registry were eligible to be included in the
MCID analysis cohort. Table 2 gives the baseline characteristics among all patients and according to their OSDI
category at the baseline assessment. Most patients in the
study were female (253 [81.6%]) and of white race/
ethnicity (255 [82.3%]). The mean (SD) age of patients
at baseline was 57.8 (16.6) years, and the mean (SD) time
since the dry eye diagnosis was 5.0 (5.9) years. The time
between the baseline assessment and the first follow-up
assessment ranged from 10 to 15 months for most patients. The largest OSDI category was the severe cat-

Table 4. Correlations of the Ocular Surface Disease Index
(OSDI) Score Change With the Clinician Global Impression
(CGI) and the Subject Global Assessment (SGA)
Correlation With OSDI
Score Change
Variable

No.

CGI

SGA

All OSDI categories a
Normal b
Mild a
Moderate a
Severe a

310
18
54
98
140

−0.3979
−0.0902
−0.5346
−0.3501
−0.5102

−0.4200
−0.2079
−0.4645
−0.3550
−0.5728

a P ⬍ .001.
b P = .72.

egory (140 [45.2%]), and the smallest OSDI category was
the normal category (18 [5.8%]).
Table 3 gives the percentages of patients having diseases and conditions that are thought to contribute to dry
eye disease symptoms among all patients and according
to their OSDI category at the baseline assessment. The
most commonly reported comorbidity was cataracts
(25.5% among all OSDI categories), followed by rheumatoid arthritis (15.2% among all OSDI categories). Cataracts and rheumatoid arthritis were more common in the
mild category (37.0% and 25.9%, respectively) than in
the other OSDI categories. The percentages of patients
who were smokers were fairly consistent across OSDI categories, ranging from 4.1% in the moderate category to
8.6% in the severe category. The percentage of patients
who had undergone laser in situ keratomileusis was highest in the severe category (22.1%).
Table 4 gives the correlations of the OSDI score
changes with the CGI and SGA anchors for each OSDI
category. The OSDI score changes for patients in the normal category did not correlate with the responses to either
anchor, as expected. However, both anchors showed statistically significant positive correlations with the OSDI
score changes for the other OSDI categories (⬎0.35 for
all). Therefore, the CGI and SGA were considered appropriate anchors for measuring the OSDI score changes
in the mild, moderate, and severe OSDI categories.
Figure 1 shows the response frequencies for the
CGI and SGA. For each instrument, the response
options are grouped according to the degree of change
(eg, moderate worsening is grouped with moderate
improvement). The responses from patients who
improved are stacked above the responses from
patients who worsened in the same category. The most
extreme responses are positioned farthest from the
unchanged group (at the left). As expected for all
severity categories and for both anchors, more patients
had improved symptoms than worsening symptoms at
the follow-up assessment. In general, patients in the
mild or moderate category had small improvement,
whereas patients in the severe category had larger
improvement.
Table 5 gives the mean OSDI score change for each
OSDI category (excluding the normal category) and for
each response to the CGI and SGA. For the most part,
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CGI

50

SGA
60

All OSDI Categories (n = 292)

% of Patients

40

All OSDI Categories (n = 285)

Improvement
Worsening
About the same

50
40

30

30
20
20
10
0

10

Marked

Moderate

Minimal

Unchanged

0

Much Change

Changed

Mild (n = 54)

50

About the Same

Mild (n = 50)

% of Patients

60
40

50

30

40
30

20
20
10
0

10
0
Marked

Moderate

Minimal

Unchanged

Much Change

Moderate (n = 91)

Changed

About the Same

Moderate (n = 86)

50

% of Patients

60
40

50

30

40
30

20
20
10
0

10
0
Marked

50

Moderate

Minimal

Unchanged

Severe (n = 125)

Changed

About the Same

Severe (n = 131)

60

40

% of Patients

Much Change

50
40

30

30

20

20
10
10
0

Marked

Moderate

Minimal

Unchanged

0

Direction of Change

Much Change

Changed

About the Same

Direction of Change

Figure 1. Frequency of anchor responses by baseline Ocular Surface Disease Index (Allergan, Inc, Irvine, California) category. CGI indicates clinician global
impression; and SGA, subject global assessment.

the larger the magnitude of change reported on the CGI
or SGA, the greater is the OSDI score change from baseline. For all OSDI categories, the largest OSDI score change
was reported in the group whose physicians reported the
most change on the CGI (ie, marked change) and in the
group who self-reported the most change on the SGA (ie,
much changed). The trend holds in the pooled grouping of all OSDI categories, including the normal category. The mean OSDI score change for the unchanged
group approximates zero for both anchors and for all se-

verity categories except the CGI mild category. The mild
group seems to report OSDI score changes at the follow-up visit (mean [SD], 13.1 [20.2]) that go undetected by the clinician. Patients whose physicians noted minimal change on the CGI reported the smallest OSDI score
change (mean [SD], 0.4 [12.1]). The largest mean (SD)
OSDI score changes were reported by patients who noted
much changed on the SGA ( −31.8 [12.4]) and whose
physicians noted marked change on the CGI (−31.3
[11.7]).
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Table 5. Ocular Surface Disease Index (OSDI) Score Change by OSDI Category and Clinician Global Impression (CGI)
or Subject Global Assessment (SGA) Response
All OSDI Categories

Mean (SD)

No.

Mean (SD)

No.

Mean (SD)

41
110
92
49

2.2 (23.0)
−9.7 (16.4)
−12.0 (20.5)
−22.5 (13.6)

Clinician Global Impression
7
13.1 (20.2)
25
0.4 (12.1)
11
4.9 (7.5)
11
−11.5 (6.1)

4
44
31
12

4.5 (16.0)
−7.7 (12.4)
−8.1 (13.3)
−14.9 (10.5)

24
33
43
25

−5.3 (19.9)
−22.0 (17.3)
−21.1 (22.8)
−31.3 (11.7)

About the same
Changed, improved or worsened
Much changed

67
142
76

−1.2 (21.7)
−11.9 (16.4)
−21.1 (17.2)

Subject Global Assessment
8
4.8 (15.4)
26
−4.7 (9.8)
16
−8.4 (9.4)

16
53
17

−4.1 (12.6)
−9.6 (12.4)
−14.8 (10.1)

38
53
40

−5.0 (22.2)
−20.8 (18.7)
−31.8 (12.4)

While the means for each anchor response (listed
in Table 5) give an indication of the OSDI score
change necessary to detect a clinical difference, the
MCIDs (shown in Figure 2) summarize the information across anchor responses. For each OSDI category,
Figure 2 shows the MCID point estimate (95% confidence interval) for both anchors. There is good agreement between the MCIDs computed with the CGI and
SGA except in patients who reported severe OSDI
scores at baseline. This also contributes to the differences found in the pooled OSDI categories. Overall,
clinicians and patients consider an OSDI score change
of 4.5 to 7.3 to be meaningful for mild or moderate
symptoms. A greater OSDI score change of 7.3 to 13.4
is required before patients with severe symptoms consider the change to be meaningful.
The results of the distribution-based analyses
among all patients (N = 310) are consistent with the
findings of the anchor-based approach. The 0.5-SD
approach yields an MCID of 9.8. The effect size of
0.51 and the standardized response mean of 0.57 confirm our anchor-based estimate of the MCID for all
patients.
COMMENT

The unique nature of ocular surface disease requires
that characterization of the condition rely not only on
clinical objective measures but also on direct reports
of symptoms by patients. Clinicians may use various
tools in practice to solicit the information they need to
adequately diagnose, rate, or monitor the progression
of dry eye disease symptoms. However, for investigators to use any subjective measures (such as the OSDI)
to interpret intervention effects and to make claims
about a product, the European Medicines Evaluation
Agency12 and the FDA8 have suggested that the burden
is on the sponsor company to determine the change
that is required to be clinically meaningful.
This study estimated the MCID for the OSDI within
a population receiving physician care for their dry eye
disease. Data collection for this study occurred within
the context of an observational registry and not within a
standardized environment of a randomized clinical trial.
This naturalistic study design results in data that mimic

All Severity Levels

Unchanged
Minimal change
Moderate change
Marked change

No.

Severe

–7.0
CGI (n = 292)
–9.9
SGA (n = 285)
–7.3
CGI (n = 54)

Mild

Mean (SD)

–6.1
SGA (n = 50)
–4.5

Moderate

No.

Moderate

CGI (n = 91)
–5.3
SGA (n = 86)
–7.3

Severe

Response

Mild

CGI (n = 125)
–13.4
SGA (n = 131)
–16

–14

–12

–10

–8

–6

–4

–2

0

MCID

Figure 2. Minimal clinically important differences (MCID) for the clinician
global impression (CGI) and the subject global assessment (SGA) by
baseline Ocular Surface Disease Index (OSDI) (Allergan, Inc, Irvine,
California) category.

findings in clinical practice. Furthermore, the population studied herein is representative of previous research in dry eye disease (ie, mostly white women older
than 50 years).
For the analyses, patients were classified according
to self-reported OSDI category at baseline (normal,
mild, moderate, and severe) to account for anticipated
MCID variations across patients with different dry eye
disease severity at baseline. Patients in the 4 groups
were similar in terms of demographics, time since dry
eye disease diagnosis, and period between visits.
Patients with severe dry eye disease had more comorbid conditions than patients with less severe dry eye
disease, but a greater percentage of patients with mild
dry eye disease had rheumatoid arthritis and a history
of cataracts than patients in the other OSDI categories.
The resulting linear regression analysis of data indicates that the MCID for the OSDI ranged from 7.0 to
9.9 for all OSDI categories. The distribution-based
approach supported these estimates for all OSDI categories. In patients with mild or moderate symptoms, the
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MCID for the OSDI is 4.5 to 7.3. In patients with severe
symptoms, the MCID for the OSDI is 7.3 to 13.4.
The MCID differences suggest that, in using the OSDI
to evaluate treatment response, clinicians and researchers will need to consider the characteristics of a population before establishing the definition of responders. In
other words, the response to treatment among only patients with severe dry eye disease would need to be set
higher than the response to treatment among the entire
population with dry eye disease, which would be higher
than the response to treatment among patients with moderate dry eye disease.
We chose to evaluate the MCID using an anchorbased approach that relies on reports from both the
patient and the clinician. To reduce patient burden,
the SGA had fewer response options than the CGI.
Therefore, scores for the clinician and patient do not
fully overlap and cannot reasonably be averaged into a
single global rating that considers the patient and clinician ratings. However, by examining the MCID
using each anchor individually, we detect trends that
are seen in clinical practice.
For example, it has been noted that the objective
improvement reported by the clinician is often greater
than the symptomatic improvement and that there can
be a substantial disconnect between signs and symptoms in dry eye disease. The difference may be due to
multiple factors, including clinician bias. Because the
clinician presumably relies on clinical tests to assess
whether the patient has improved since baseline, the
clinician may detect improvement in ocular appearance before the patient notices a decrease in symptoms. Conversely, the patient may detect effects on
nerve sensitivity before objective signs are present. A
single-anchor analysis may not detect this subtle
difference.
Given the nature of dry eye disease care, it is likely
that RESTORE patients were using cyclosporine ophthalmic emulsion or nonprescription medication.
Therefore, the expected data set would mostly include
patients who reported clinical improvement on both
anchors and on the OSDI. Given the small sample
sizes, the correlation coefficients for only the worsening patients would likely be unstable and would not
allow for a reliable estimate of a unidirectional MCID.
Rather than excluding the responses of patients who
worsened, we used methods that would account for
the small sample sizes without discarding the data
entirely. To maintain data from the worsening groups,
we used a technique that allowed analysis of the entire
anchor range by sorting the patient responses according to the magnitude of change without accounting for
whether a patient reported worsening or improving
symptoms. This technique assumes that the OSDI
score change needed to detect a clinical improvement
is the same change needed to detect a clinical deterioration. To some degree, the interpretability of the
OSDI is limited because it more heavily emphasizes
the responses of those who improve clinically than
those who worsen clinically. Nevertheless, the value in
evaluating the MCID is in the context of potential use
to demonstrate a treatment effect; in this case, the

change to be detected is reduced dry eye disease symptoms and improved OSDI scores. The OSDI was able
to detect not only large clinical improvements but also
small (or minimal) clinical improvements.
The anchor-based approach used to estimate the
MCID for the OSDI assumes that there is some association or relationship between clinician and patient
ratings of change responses and OSDI score change.13
The MCID for the OSDI can be applied to patients
with mild, moderate, and severe baseline OSDI scores;
for these patients, the OSDI score change correlated
well with the CGI and SGA. However, for patients
with normal baseline OSDI scores, the OSDI score
change did not correlate well with either anchor. At
enrollment, all patients (including those in the normal
category) had a diagnosis of dry eye disease and were
using artificial tears daily. We postulate that if a
patient reports minimal symptoms or none on the
OSDI and the instrument classifies the patient as being
in the normal category, then perhaps dry eye disease
alone does not explain the patient’s symptoms at baseline or his or her reason for the baseline clinical visit.
The physician diagnosis may be based on a clinical
result that is unapparent to the patient and is not captured on the subjective assessment. Under these conditions, an OSDI score change may not correspond to
a global change whether rated by clinician or patient.
In addition, the small sample size of the normal group
likely contributed to the lack of agreement.
In conclusion, this study provides an estimate of the
MCID for the OSDI. This estimate allows the instrument to be used with confidence as an end point in clinical trials designed to evaluate an intervention to treat patients with dry eye disease.
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to announce a new section in the journal. In 2008 the
Surgeon’s Corner was phased in as a regular feature in
Archives and focuses on surgical aspects of ophthalmology. The goal for this section is to provide readers with
current information on surgical techniques, devices and
outcomes and perioperative management. Consideration for inclusion in Surgeon’s Corner will be given to
manuscripts addressing broadly applicable techniques
using reasonably accessible technology. Preference for publication will be given to concise manuscripts whose results
and conclusions are adequately supported by data and rigorous statistical analysis. Manuscripts submitted along with
high-quality videos for online publication in Archives of
Ophthalmology (http://www.archophthalmol.com) are
strongly encouraged, and the accompanying video will be
considered during the review process. Papers should fit
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