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KEYWORDS Abstract

Dry eye; Purpose: To compare the difference in Ocular Surface Disease Index® (OSDI) scores when par-
Questionnaire; ticipants were given the OSDI to complete on their own (self-guided, SG), versus under the
Administration; guidance of the examiner (examiner-guided, EG).

Ocular Surface Methods: 100 participants enrolled in this prospective two-visit study (fifty under-45 years old,
Disease Index®; 38F/12M; and fifty 45 years-and-older, 42F/8M). Participants who scored >1 on the Subjective
Symptoms Evaluation of Symptoms of Dryness (SESoD) were included in this study. Participants completed

the OSDI SG during the first visit. Participants returned the next day and repeated the OSDI,
but with EG (with standardized instructions). Participants were under deception and believed
that they were comparing the OSDI to the SESoD.

Results: The mean OSDI score of the SG and EG administration was 32.0£17.3 and 33.8 +19.6
respectively (p>0.05) with 95% limits of agreement between —20.6 and +24.2. The correla-
tion between SG and EG administration was Spearman’s r=0.81, p<0.01. The mean difference
between SG and EG was not significant (p > 0.05) for both the under-45 group, and 45-and-older
group. The 95% limits of agreement for the under-45 group were smaller than the 45-and-older
group (under-45: [—15.5, +13.1,], 45-and-older: [—23.3, +32.2]). A significant difference was
found between 8 of the 12 questions items (all p <0.01). However, the mean difference for
each was <0.6 and was not considered to be clinically significant.

Conclusion: There was no clinically significant difference in OSDI score between SG and EG
administration, however having instructions provided with EG administration affected variabil-
ity of scores in the older group more than the younger group.
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PALABRAS CLAVE
Ojo seco;
Cuestionario;
Administracion;
Ocular Surface
Disease Index®;

Comparacion entre la administracion auto-guiada y guiada por un examinador, de la
prueba ‘‘Ocular Surface Disease Index®’’

Resumen

Objetivo: Comparar la diferencia de las puntuaciones de la prueba Ocular Surface Disease
Index® (OSDI) cuando a los participantes se les solicitd que completaran dicha prueba por si
mismos (auto-guiado - SG), y cuando la prueba fue guiada por un examinador (EG).

Métodos: Se selecciono a 100 participantes en este estudio prospectivo de dos visitas (cincuenta
menores de 45 anos, 38F/12V, y cincuenta mayores de 45 anos, 42F/8V). Se incluyd en el
estudio a aquellos participantes con una puntuacion >1 en la prueba de evaluacion subjetiva
de los sintomas del ojo seco (SESoD). Los participantes completaron el test OSDI SG durante la
primera visita. Al dia siguiente regresaron y repitieron el OSDI, pero con un EG (instrucciones
estandarizadas). Se les sometié a engafo, y creyeron que estaban comparando el OSDI con el

Resultados: La puntuacion media de la prueba OSDI para las intervenciones SG y EG fue de
32,0+17,3 y 33,84+19,6 respectivamente (p>0,05), con un 95% de limite de acuerdo entre
-20,6 y +24,2. La correlacion entre las intervenciones SG y EG, utilizando el coeficiente de
Spearman, fue de r=0,81, p<0,01. La diferencia media entre SG y EG no fue significativa
(p>0,05) para ambos grupos de edad. El 95% de limite de concordancia para el grupo de menores
de 45 anos [—15,5,+13,1] fue menor que para el grupo de mayores de 45 afos [—23,3,+32,2]).
Se encontr6 una diferencia significativa en 8 de las 12 cuestiones (en todos ellos, p<0,01).
Sin embargo, la diferencia media para cada uno de ellos fue <0,6, por lo que no se considero

Conclusion: No se produjo una diferencia clinicamente significativa entre las puntuaciones de
la prueba OSDI entre las intervenciones SG y EG, aunque el disponer de instrucciones aportadas
por el administrador EG afecto en mayor medida a la variabilidad de las puntuaciones del grupo
de mayores de 45 afios en comparacion al grupo de menores de dicha edad.

© 2016 Spanish General Council of Optometry. Publicado por Elsevier Espana, S.L.U. Este es un
articulo Open Access bajo la licencia CC BY-NC-ND (http://creativecommons.org/licenses/by-

Sintomas
SESoD.
clinicamente relevante.
nc-nd/4.0/).
Introduction

It is well recognized that dry eye syndrome (DES) is a condi-
tion driven mainly by symptoms, and that DES can have a
negative impact on quality of life." While the symptoms
of DES have been repeatedly shown to have poor corre-
lation with diagnostic signs,”™ dry eye questionnaires are
frequently used in the diagnosis, management and mon-
itoring of DES.’”7 In a recent review, 19 questionnaires
were identified that may be used specifically for dry eye
patients to assess symptoms, measure health-related qual-
ity of life (HRQL) and visual function.” These questionnaires
differ in their developmental methodology, design, and
mode of administration in addition to the data collected
and their psychometric properties. Specifically, some instru-
ments retrieve dry eye symptomology and others take into
consideration additional measures, including risk factors and
HRQL.”

The Ocular Surface Disease Index® (OSDI) (Allergan plc,
Irvine, CA) is a validated questionnaire frequently used in
clinical settings in addition to the research environment.”-8
The questionnaire includes relatively few questions and is
more easily applied than many longer, more complex ques-
tionnaires that are available.”-® The OSDI questionnaire has
been shown to be a valid and reliable instrument in the
assessment of dry eye severity.® This 12-item questionnaire

provides a rapid assessment of symptoms and HRQL and the
questions are subdivided into three separate groups: ocu-
lar symptoms, vision-related functions and environmental
factors. Patients are asked to recall the frequency of spe-
cific ocular symptoms and scenarios experienced ‘‘in the
past week’’ along a five level Likert-type scale: ‘‘All of the
time’’, **Most of the time’’, ‘‘Half of the time’’, ‘‘Some
of the time’’ and ‘‘None of the time’’. An option of ‘‘Not
applicable’’ is available for patients who did not perform the
activities or experience any of the vision related functions
and environmental conditions outlined in the questionnaire.
The composite score ranges from 0 to 100, with higher scores
representing greater severity.

The OSDI questionnaire was developed using several
information sources, ranging from patient comments com-
piled during clinical studies to analyzing quality-of-life
instruments.® The initial item list was distributed to over 400
patients with DES to establish the frequency of symptoms
or lifestyle restrictions experienced, in addition to using
patient focus groups and clinician interviews. The prelimi-
nary 40-item OSDI questionnaire was reduced to the existing
12-item questionnaire after psychometric analysis examin-
ing the validity and reliability from two groups of patients
with dry eye in a clinical trial.®

Several steps of cognitive processing are utilized
during the completion of questionnaires, including an
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understanding of the question, recalling the information
required and communicating the response.’ Therefore, the
mode of questionnaire delivery has been shown to affect
the quality of the data obtained.’ Self-administered ques-
tionnaires require a greater amount of cognitive burden on
the participant compared with face-to-face interviews with
an examiner or researcher.’ However, the quality of data
acquired from using questionnaire tools may vary with inter-
viewer presence; while comprehension of the question can
be improved, the questions that involve sensitive health- or
lifestyle-related information may be under-reported when
an examiner or researcher is present.’ These differences in
individual interpretation could lead to additional variability
in the responses between patients which will have an impact
on the data. This has implications during the design of clin-
ical studies and trials where the OSDI questionnaire may be
used.”

Based on previous interactions with participants, some
common problems that arose during OSDI symptom test-
ing was that participants did not know what certain words
meant (e.g. gritty), and some did not understand the dif-
ference between blurry and poor vision. Since the OSDI is
supposed to be provided to patients to complete without
guidance, their own interpretation of questions may change
over time and their understanding of the questions may not
have any pertinence to dry eye disease at all. This would
result in an inaccurate measurement of their dry eye symp-
toms. Therefore, the purpose of this study was to determine
how providing a set of standardized instructions to partic-
ipants during OSDI testing would affect outcome scores.
Secondly, the visual function subsection (and possibly other
items) of the OSDI may be impacted by presbyopia (e.g.
items that query ‘‘reading’’ and ‘‘watching TV’’). There-
fore, this study also aimed to compare how standardized
instructions impacted the OSDI scores in a younger versus
an older population.

Methods

This study was designed and conducted in accordance with
the ethical principles in the Declaration of Helsinki and
received ethics clearance from the Office of Research Ethics
at the University of Waterloo (Waterloo, Ontario, Canada).
Informed consent was obtained from all participants prior
to commencement of the study.

This was a prospective, non-randomized, deceptive study
that was conducted over two consecutive days. To be eligible
for the study, participants were required to be healthy (no
active ocular disease, systemic conditions, or taking med-
ications that could impact dry eye symptoms) non-contact
lens wearers. In addition, participants must have scored at
least 1 on the Subjective Evaluation of Symptoms of Dryness
(SESoD) questionnaire.’® Participants were led to believe
that the purpose of the study was to compare the OSDI
questionnaire to the SESoD questionnaire.

It was not possible to predict how much of an effect
providing instructions would have on the OSDI score.
Therefore, this exploratory study was powered to detect
a nominal 5.0 point difference in OSDI between the two
methods of administration. Furthermore, a 10 point change
in the OSDI represents an entire grade change (from mild

to moderate, and from moderate to severe), to be able to
detect a half-grade change is a reasonable target. To detect
a 5.0 point change in OSDI (SD approximately 10) at «=0.05
and 1 — 8=0.80, a minimum of 35 participants was required.
Fifty young adult participants (aged 17-44 years, 38F, 12M),
and 50 older participants (aged 45 years and above, 42F,
8M), were targeted for a total of 100 participants.

Eligible participants underwent a brief interview and gen-
eral demographic information (age, sex) was documented.
At their first visit, participants were asked to complete the
OSDI questionnaire with no assistance provided other than
the current instructions provided by Allergan. After com-
pleting the OSDI, participants had the opportunity to make
specific comments on the clarity of the questions.

The second visit took place the day after the initial visit.
During the second visit, participants confirmed any changes
to their health and medications, and completed the SESoD
questionnaire to ensure that symptoms did not significantly
change from the previous days’ appointment. Participants
were provided the OSDI questionnaire in exactly the same
layout as the initial visit. The OSDI was then completed with
specific assistance from a trained examiner. To avoid inter-
and intra-examiner bias, a script was developed based on
previous experience with the questionnaire and with consul-
tation from the developer of the questionnaire and was
intended to better explain how the questions may relate
specifically to dry eye symptoms. The instructions that were
read to the participants by the examiner (additional infor-
mation provided to participants is bolded) are shown in
Appendix 1. All participants were allowed to ask questions
which were addressed by the examiner, as long as they fell
within the confines of the script. After completing the OSDI,
participants had the opportunity to comment on the clar-
ity of the instructions, and provided feedback regarding the
questionnaire.

Statistical analysis was conducted using GraphPad Prism
6 (GraphPad Software, Inc., La Jolla, CA, USA). Normal dis-
tribution testing was conducted using the Shapiro-Wilk test,
with threshold set at « =0.05. The mean difference between
self-administration (SG) and examiner-guided administra-
tion (EG) was tested using the paired t-test for normal
distributions, and the Wilcoxon Sign test in non-parametric
distributions. Threshold for statistical significance was set
at p<0.05. This was also used to determine the mean dif-
ferences for individual item scores between SG and EG.

Comparison between SG and EG administrations was
examined with Bland-Altman plots. The correlation
between SG and EG administrations was calculated using
Spearman’s rho.

Results

A total of 102 participants were enrolled in the study (80
females, 22 males) and one hundred completed the study.
Of the two participants who did not complete the study, one
participant was found to be ineligible (active ocular infec-
tion) and the other was lost to follow-up. As a requirement,
all 100 participants who completed the study confirmed
no changes to health or medications over the course of
the study and did not have a significant change in their
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symptoms, as reported on the SESoD questionnaire, over the
course of the two study days.

Method comparison of composite OSDI score

The OSDI score (mean4SD) of the SG and EG adminis-
tration was 32.0+17.3 and 33.8+19.6, respectively. The
mean difference (mean+SD) between SG and EG scores
was 1.8 +11.4 (p=0.34). A method comparison plot com-
pares the SG to the EG administration (Fig. 1). The mean
difference of SG versus EG is near zero, however ratings fell
between +22.4 of each other, 95% of the time. A scatter plot
shows that the two methods of administrating the question-
naire were strongly correlated (Fig. 2) (Spearman’s r=0.81,
p<0.01).

Relationship between age and method of
administration

The sample was further split into two age groups, under-
45 (n=50, age range 18-44), and 45-and-older (n=50, age
range 45-85). The under-45 age group showed a mean reduc-
tion of 1.2 points after EG, and the 45-and-older group
showed a mean increase of 4.5 points. None of these dif-
ferences were significant (p>0.05). Also, while the mean
difference in SG and EG for both groups were also small,
the standard deviation of the mean differences was twice
as high in the 45-and-older group as it is in the under-45
group. Table 1 summarizes this finding.

This is reflected in the method comparison plots in Fig. 3,
where the 95% interval is wider in the 45-and-older than the
under-45 group. Two scatter plots show the correlation of
the two methods between the two age groups (Fig. 4). While

Self guided (OSDI score)

Figure 2 Scatter plot showing correlation between self-
guided and examiner-guided administration. The two methods
were strongly correlated. Spearman’s r=0.81, p<0.01.

both groups each showed strong correlation between the
two methods (Spearman’s r=0.88, p<0.01, and Spearman’s
r=0.76, p<0.01, respectively), the 45-and-older age group
showed more variability.

Clarity of questions

Without examiner guidance, the questions that partici-
pants had the least trouble with pertained to ‘‘Reading’’,
“*Watching TV’’, “*Windy conditions’’, and ‘‘Areas that are
air conditioned’’. For each of those questions, only 2 out
of 100 participants responded that they were not clear or
easy to understand. In contrast, 22 out of 100 participants
responded that ‘‘Poor vision’’ was not clear or easy to under-
stand and 11 out of 100 participants responded that ‘‘Blurry
vision’’ and ‘Painful/sore eyes’’ were not clear or easy to
understand.

Following the EG administration, 92, 89 and 72 out
of 100 participants found that the explanations were
helpful to clarify ‘'Blurry vision’’, ‘‘Poor vision’’ and
*“Painful/sore eyes’’, respectively. Table 2 summarizes par-
ticipant responses to clarity of questions.

Impact of method of administration on individual
item score

While most of the items showed a statistically significant
change after providing instructions, the change (whether it
was an increase or decrease) was relatively inconsequential
and none of the changes were considered to be clinically

Table 1  Mean shift (£SD) in scores for both age groups. None of the changes are statistically significant.
Under-45 (n=50) 45-and-older (n=50)
Self-guided Examiner-guided Self-guided Examiner-guided
OSDI score 32.8+15.3 31.5+14.1 31.4+£19.0 35.9+23.7

Mean difference 4 SD

~1.2+7.3,p=0.39

4.5+14.2, p=0.07
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correlation (Spearman’s r=0.88, p<0.01 and Spearman’s r=0.76, p<0.01, respectively), however the under-45 group showed less

variability than the 45-and-older group.

significant. This suggests that with respect to scoring, EG is
neither better nor worse than SG for administering the OSDI.
Table 3 shows the shift in scores for each item.

Discussion

In a previous study, differences were found in scores
obtained using the McGill pain questionnaire self-
administered by pen-and-paper and by interview.'
These findings indicate the importance of keeping the mode
of questionnaire administration consistent, specifically for
questionnaires that may be used as an outcome variable
in clinical studies. This also has an impact upon the sen-
sitivity of the questionnaire in identifying the severity of
disease state within a clinical and experimental setting.
According to the administration and scoring manual, the
0OSDI questionnaire should be completed by the patient
prior to seeing the physician, to ensure that the feedback
from the physician does not influence the patient responses
to the questionnaire. If the patient seeks clarification on

a particular question, it is indicated that the question
should be read to the subject verbatim and the patient
should be encouraged to use his or her own interpretation
of the question. However, certain questions, including
sensitivity to light, blurry vision, and poor vision, may not
necessarily relate to dry eye alone. These symptoms may be
precipitated by other ocular conditions (e.g. glaucoma,
convergence insufficiency'®). By providing instructions on
how to complete the questionnaire, it may help guide the
patient’s interpretation of the questions.

A potential concern related to the design of this study
is that the order of administration presented was not ran-
domized. Unlike the between-subjects study design used
by Klepac et al.,"" this study examined within-subject dif-
ferences. The strength of using a within-subject design is
that it controls for individual participant factors. The dis-
advantage however is that using a within-subject design
also made it impossible to implement group randomization.
Essentially, participants who completed the OSDI with guid-
ance and instructions on the first day would surely remember
them as they are completing the OSDI without guidance on



Table 2 Summary of participant responses to questions.

Questions

Self-administration (n=100)

Examiner-guided (n=100)

Did you find the questions clear and easy to understand?

Was the explanation provided for each question helpful/unnecessary/unhelpful?

No. of participants

No. of participants

No. of participants

No. of participants responding

No. of participants

responding ‘‘Yes’’ responding ‘‘No’’ responding ‘‘helpful’’ “‘unnecessary’’ responding ‘‘unhelpful’’
Eyes that are sensitive to 90 10 85 13 2
light?
Painful/sore eyes? 89 11 72 27 1
Eyes that feel gritty? 94 6 81 18 1
Blurry vision? 89 11 92 7 1
Poor vision? 78 22 89 10 1
Reading? 98 2 77 22 1
Driving at night? 97 3 74 25 1
Working with a 96 4 72 26 2
computer/bank
machine?
Watching TV? 98 2 73 26 1
Windy conditions? 98 2 76 22 2
Places or areas with low 96 4 82 16 2
humidity?
Areas that are air 98 2 77 21 1

conditioned?
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T was no statistical differencg in their scorgs for th'ose ques-
el qrasfiten e tions, except for the question that queried ‘‘painful/sore

eye’’. Similarly, most participants reported that the ques-

Questions Self-examiner p value tions that queried reading and watching TV were the most
guided easy to understand, yet there was a statistically significant

Eyes that are sensitive to 0.6 + 1.1 <0.01° difference in their scores after being given instructions.
light? This suggests that the instructions may have changed their
Painful/sore eyes? 0.5+ 0.8 <0.01° perception on what reading and watching TV meant. Their
Eyes that feel gritty? 02408 <0.01° original interpretation of the question may also have been
Blurry vision? 0.1+ 0.9 0.14 related to whether or not they had difficulties with or with-
Poor vision? 014+ 1.0 0.23 out glasses to read or see the TV. Overall these changes
Reading? 03+09 <0.01° were less than 0.62 units and are not considered to be
Driving at night? 0.1+ 0.8 0.16 clinically significant. While there was not a significant differ-
Working with a 0.2 + 0.8 0.01° ence between methods of administration overall, up to 22%
computer/bank machine? of participants reported that certain questions were con-
Watching TV? 0.2 + 0.9 0.01° fusing, and a large portion of participants (72-92%) found
Windy conditions? _0.140.8 0.36 that explanations were helpful. This could possibly suggest
Places or areas with low 0.3+ 1.0 <0.01° that providing instructions to patients is helpful, but since
humidity? the data does not appear to show any clinically significant
Areas that are air 02409 0.01° changes, we are unsure to what extent this benefit holds.

conditioned?
* p<0.05.

the second day. In an attempt to reduce any order effect,
participants were informed through deception that the pur-
pose of the study was to compare the OSDI to the SESoD.
Despite this, however, it is possible that the lack of random-
ization could have influenced the results.

Both methods of administration showed a strong cor-
relation with each other, suggesting that the EG method
followed a similar behaviour as the SG method. The method
comparison plots showed that the mean difference between
the two methods was very small. Therefore on average,
there was no tendency for one method to rate significantly
higher or lower than the other method. There is however a
large 95% agreement interval (approximately between —20
and +20) between SG and EG methods of administration.
The small mean difference is due to the large variability
averaging itself out.

When the sample population was broken down into under-
45 and 45-and-older age groups, there was a difference in
response between the groups. The mean difference in both
groups was still approximately equal, but the 95% limits of
agreement were different. The 95% interval is wider for the
45-and-older age group than for the under-45 age group,
suggesting that providing instructions to the 45-and-older
age group had a larger impact on their answers than the
under-45 age group. However, since there was no objec-
tive clinical testing involved, this study could not provide
an explanation as to why the 45-and-older age group had a
larger variation between the two methods of administration.
The visual function subsection scores of the OSDI may have
been impacted in the older subgroup by non-dry eye con-
ditions such as presbyopia (blurry/poor vision) or cataracts
(sensitivity to light), which are characteristic of the age-
ing population.'®'> This hypothesis could be tested in future
evaluations.

Despite the fact that many participants reported that
instructions helped clear up questions that queried ‘‘poor
vision’’, ‘‘blurry vision’’, and ‘‘painful/sore eye’’, there

One reason why explanations may have appeared helpful
to participants but did not change the overall outcome
may be related to the nature of the EG administration.
The EG administration was not validated and its perfor-
mance was never tested. With further refinement, it may
be possible to determine whether EG administration could
be more helpful. It is also important to note that since the
EG administration was not validated, providing instructions
to participants should be avoided when using the OSDI in
clinical trials.

Conclusion

Overall there was no significant difference in OSDI outcomes
when participants completed it with or without examiner
guidance, however the OSDI scores from the older popula-
tion appears to be affected more with examiner guidance.
Since some patients may require clarification on certain
questions, and a majority of them have expressed that
explanations have helped their understanding of the ques-
tions, it is recommended that the OSDI be administered with
examiner guidance. Additionally, by explaining questions on
the OSDI it may help to educate patients that the OSDI (or
other symptom assessments) is a form of dry eye manage-
ment.
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Appendix 1. The EG instructions that were read to the participant to guide them through the
OSDI questionnaire

Please complete the following twelve questions about problems that you may have experienced with your eyes over the past week. When
answering these questions, you should consider how both of your eyes have felt, on average, during the previous week. There are no right or
wrong answers to these questions, and please take as much time as you need to answer each question. If there is anything in the questionnaire
that you did not understand or felt was unclear, please describe in the comments section of the second page.

Subscale 1

Have you experienced any of the following during the last week? Possible answers are:

. ‘All of the time’ which means 7 days per week

. ‘Most of the time’ which means 5-6 days per week

3 ‘Half of the time’ which means 3-4 days per week

. ‘Some of the time’ which means 1-2 days per week

. ‘None of the time’ which means it has not happened to you in the past week
1. Eyes that are sensitive to light in situations that you would normally not be light sensitive, such as your home and/or work
environment?

2. Eyes that feel gritty, as though there is a grain of sand in your eye?

3. Painful or sore eyes? You may feel that your eyes are uncomfortable or tired.

When answering the next two questions, please respond how your vision is while wearing your usual correction such as glasses or
contact lenses, if applicable.

4. Blurred vision? You find that you need to blink frequently to clear your vision.
5. Poor vision? You notice that the quality of your vision seems to fluctuate throughout the day and doesn’t improve by blinking.
Subscale 2

Have symptoms similar to those listed in questions 2, 3 or 4 interfered with your ability to perform any of the following tasks? For these
questions, possible answers are:

. ‘All of the time” which means every time you have done the task

3 ‘Most of the time’ which means 75% of the time you have done the task

3 ‘Half of the time’ which means 50% of the time you have done the task

. ‘Some of the time’ which means 25% of the time you have done the task

. ‘None of the time’ which means you have not experienced any symptoms while performing the specified task in the last week

PLEASE NOTE: If you have not done one of these tasks in the past week, you should answer ‘Not Applicable’ rather than ‘None of the time’
6. Reading?

7. Driving at night?

8. Working with a computer or bank machine (ATM)?

9. Watching TV?

Subscale 3

Have your eyes felt uncomfortable in any of the following situations during the last week? For these questions, possible answers are:

. ‘All of the time” which means every time you have been in the situation

. ‘Most of the time’ which means 75% of the time you have been in the situation

3 ‘Half of the time’ which means 50% of the time you have been in the situation

3 ‘Some of the time’ which means 25% of the time you have been in the situation

. ‘None of the time’ which means you have not experienced any symptoms while in the specified situation in the last week
PLEASE NOTE: If you have not been in the situation in the past week, you should answer ‘Not Applicable’ rather than ‘None of the time’
10. Windy conditions when you are outside?

11. Places or areas with low humidity (very dry), such as an office, mall or grocery store?

12. Areas that are air-conditioned, or climate-controlled, such as your home, car or place of work?
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