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This study aimed to determine the reliability and validity of the Japanese version of the Ocular Pain
Assessment Survey (OPAS-J) to measure ocular pain and quality of life. A multi-institutional cross-
sectional study was conducted on participants with and without ocular pain. The Wong-Baker FACES®
Pain Rating Scale served as the gold standard for measuring the intensity of ocular pain. Sixty-four
participants who visited two clinics located in Japan between May 2019 and October 2019 were
included in the study. The OPAS was translated and culturally adapted to Japanese. The internal
consistency of the OPAS-J was assessed using Cronbach’s alpha coefficient. Twenty-four (37.5%)

and 40 (62.5%) participants were classified as having ocular pain and no ocular pain, respectively. All
dimensions of the OPAS-J had good reliability, with a Cronbach’s alpha coefficient of 0.870 for ocular
pain intensity over the past 24 h and 0.874, 0.899, 0.874, 0.871, and 0.876 for ocular pain intensity
over the past 2 weeks, non-ocular pain, interference with quality of life, aggravating factors, and
associated factors, respectively. The OPAS-J is a reliable and responsive tool that can be used to
quantify ocular pain intensity.

The chief complaint of patients seeking ophthalmic medical help is ocular pain'. Neuropathic pain is defined
as pain arising as a direct consequence of a lesion or disease affecting the somatosensory system, sustained by
dysfunctional elements in the nociceptive system?, and can also occur in the cornea, which is the most richly
innervated tissue in the body®.

Several studies attempted to evaluate patients with neuropathic ocular pain with dry eye-related question-
naires, such as the Ocular Surface Disease Index (OSDI)*, and Dry Eye related Quality of life Score (DEQS)>.

The Ocular Pain Assessment Survey (OPAS) is a validated questionnaire for ocular pain that is specifically
designed to assess corneal and ocular surface pain and related quality of life (QoL) changes®. Currently, the reli-
ability and validity of the OPAS have not yet been confirmed in Japan. Kim et al” (Korea) and Yildiz-Tas et al®
(Turkey) have already assessed ocular pain using the OPAS.

Determining the reliability and validity of the Japanese version of the OPAS (OPAS-]) is essential for epide-
miological and symptomatic comparisons with other countries.

Results
Table 1 presents the characteristics of this study participants. All participants responded to the questionnaires,
completed the examinations, and were eligible for the study. A total of 64 participants were included in this study.
The average age was 63.9+13.3 years, and 89.1% (n=>57) of the participants were women. Using the criteria of
the gold standard Wong-Baker FACES® Pain Rating Scale, 40 and 24 patients were classified as presenting with
ocular pain (62.5%) and presenting with no pain (37.5%), respectively. There were eight participants with mei-
bomian gland dysfunction. No participants had allergic or atopic keratoconjunctivitis or after refractive surgery.
Furthermore, there was no participants having history of Stevens-Johnson Syndrome and Toxic Epidermal
Necrolysis, ocular pemphigoid or Graft Versus Host Disease, as well.

The mean values for tear break up time (TBUT), Schirmer I score, and conjunctival and corneal fluorescein
staining were 5.0£2.9 s, 3.8 £3.5 mm, and 1.3 + 1.9, respectively. DEQS (range 0-100) was 31.5+22.6.
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Total No pain Pain Non-DED DED
n=64 n=40 n=24 p value n=22 n=42 p value

Age (year) 63.9+13.3 65.1+14.5 61.9+11.1 0.37 63.5£12.5 64.1+13.9 0.86
Gender, woman (%) 57 (89.1) 36 (90.0) 21 (87.5) 0.76 17 (77.3) 40 (95.2) 0.03
Tear break up time (s) 5.0+29 4.8+2.6 53+33 0.53 84x1.5 32+13 <.0001
Schirmer 1 score (mm) 3.8+3.5 34+28 52+5.0 0.32 45+3.5 34+35 0.49
Conjunctival and corneal staining 1.3+1.9 1.3+2.1 1.2+1.6 0.79 0.6+1.1 1.6+2.1 0.16
Dry eye related quality of life score 31.5+22.6 26.3+21.8 41.5+21.1 0.01 28.2+£20.8 33.3+23.6 0.41

Ocular pain

intensity (past 1.5+1.8 09+1.4 2419 0.003 1319 1.6x1.7 0.58

24 h)

Ocular pain

intensity (past 1.9+23 1.3+£22 2.8+22 0.02 1.3+£22 2323 0.12

2 weeks)
Subscale of the OPAS-] i(t’e"nzf;lar Pan | 5 0+2.8 1.2+2.1 29+33 0.03 1.6+2.7 22+29 0.46

Interference with

. . 1.9+2.1 1.0£1.3 3.1+£23 <.0001 1.8+2.1 2.0x2.1 0.71

quality of life

?gg“"ati“g 25428 17422 35432 0.02 1.7+2.1 31431

actors

?ssoaated 22422 14414 32427 0.005 15417 27424

actors

Table 1. Characteristics of study participants. DED Dry eye disease. OPAS-] Japanese version of the Ocular
Pain Assessment Survey. Two-tailed t-tests were used for continuous variables and 2 tests were used for
categorical variables.

The scores for each element of the OPAS-]J were calculated according to the original version (0= pain
absent, >0 =pain present). Ocular pain intensity (range 0-10) was 1.5+ 1.8 (past 24 h) and 1.9+ 2.3 (past 2 weeks).
Non-ocular pain intensity (range 0-10) was 2.0+ 2.8. Interference with QoL (range 0-10) was 1.9+2.1. Aggravat-
ing and associated factors were 2.5 +2.8 and 2.2 +2.2, respectively.

A subanalysis classified by presence of pain was conducted. No significant differences were found in TBUT,
SchirmerIscore, or conjunctival and corneal fluorescein staining between the pain and no-pain groups (all
p>0.05). In contrast, DEQS was significantly higher in the pain group than in the no pain group (41.5+21.1 vs.
26.3£21.8, respectively). All OPAS-] scores were significantly higher (worse) in the pain group (all p <0.05).

The results, classified according to the presence or absence of dry eye disease (DED), are shown in Table 1.
DED was defined according to the Asia Dry Eye Society criteria®. Among the 42 participants with DED, 14 had
ocular pain (12 women), and among the 22 participants with non-DED, 10 had ocular pain (9 women) (p=0.34).
The DED group scored higher on all subscales of the OPAS-]J, although there were no significant differences
between the two groups.

The overall severity of pain on the day was as follows: no pain in 40 participants (62.5%), 1-2 out of 10 in 16
participants (25.0%), 3-4 out of 10 in 1 participant (1.6%), 5-6 out of 10 in 5 participants (7.8%), and 7-8 out of
10 in 2 participants (3.1%). None of the participants was scored as having the worst pain (9-10).

All dimensions of the OPAS-] had good reliability, with a Cronbach’s alpha greater than or equal to 0.87.
Table 2 presents the results. For internal consistency, the Cronbach’s alpha coeflicient was 0.870 for ocular pain
intensity over the past 24 h and 0.874, 0.899, 0.874, 0.871, and 0.876 for ocular pain intensity over the past
2 weeks, non-ocular pain, interference with QoL, aggravating and associated factors, respectively.

Factor validity was assessed using confirmatory factor analysis to determine the subscales. As shown in Fig. 1,
Factor 1 (Cronbach’s alpha=0.92) comprised questions assessing the interference with QoL (seven questions),

Cronbach’s alpha
Subscale of the OPAS-] Number of questions | Total | No pain | Pain
Ocular pain intensity (past 24 h) 0.870 |0.777 0.872

0.874 |0.752 0.877
0.899 |0.938 0.894
0.874 |0.775 0.873
0.871 |0.726 0.875
0.876 | 0.747 0.875

Ocular pain intensity (past 2 weeks)

Non-ocular pain intensity

Interference with quality of life

Aggravating factors

BN W w|w

Associated factors

Table 2. Reliability for each subscale the Japanese version of the ocular pain assessment survey. OPAS-J
Japanese version of the ocular pain assessment survey.
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Figure 1. Three subscales of the Ocular Pain Assessment Survey (OPAS-]) as determined by factor analysis.
These were in accordance with the subscales that are used in the original version of the OPAS: Factor 1
comprised questions assessing the interference with quality of life, Factor 2 comprised questions assessing
aggravating factors, and Factor 3 comprised questions assessing associated factors.

Factor 2 (Cronbach’ alpha=0.75) comprised questions assessing aggravating factors (two questions), and Factor
3 (Cronbach’s alpha=0.65) comprised questions assessing associated factors (four questions).

Discussion

This multi-centered cross-sectional study assessed the reliability and validity of the Japanese version of the OPAS.
The OPAS was specifically designed to evaluate the psychometric properties of ocular pain with numerical and
quantifiable rating scales®. Further, it can be used for the evaluation of disease pain severity and its impact on
related dimensions such as QoL, aggravating factors, and associated factors.

As shown in Table 2, all subscales of the OPAS-] showed high internal consistency. The factor analysis showed
three subscales within the OPAS-J: QoL, aggravating factors, and associated factors, in accordance with the
subscales in the original English version®.

Factor validity analysis showed that the associated factors had weak internal consistency among the four
questions (Fig. 1). Tearing (Q25) showed a weak correlation, possibly due to the low prevalence of complaints
of tearing. Twelve participants in the pain group and 18 in the no pain group reported no tearing, which may
weaken the internal consistency of this question.

We performed the OPAS-] evaluation for participants with and without ocular pain. While there was a sig-
nificant difference in each score on the OPAS-] when classified by the presence or absence of pain, the analysis
classified by DED showed almost no significant difference in each score. The non-DED participants’ mean
value of Schirmer I score in this study was shorter than that in the non-DED group of the Osaka study'® and
the J-OSDI validation study'!, indicating that tear function was likely not normal even though the participants
were diagnosed as non-DED.

It suggests that neuropathic factors may have influenced the participants’ responses, although other factors
such as epithelial damage to the cornea and conjunctiva, inflammation, the effects of friction, and asthenopia
may also contribute. Kim et al. reported that the OPAS questionnaire can be a good option for evaluating whether
patients have ocular neuropathic features and emphasized that burning sensation may be a key symptom’. In
this study, burning sensation showed good consistency.

It is important to note that the predictive values of the OPAS-] in this study were specific to the prevalence
of ocular pain at a given time point. The Neuropathic Pain Symptom Inventory for use in eye pain (NPSI-Eye)
was suitably adapted for evaluating ocular pain, which showed good correlations between the NPSI-Eye and
indicators of general ocular pain, whereas correlations between the NPSI-Eye and dry eye symptom severity and
psychological health indices were lower'2. The OPAS can be used to quantify pain intensity, measure the impact
of pain on emotions and activities of daily living, and track symptom relief in patients with neuropathic ocular
pain using a quantitative scoring system.

This study showed that there was a significant difference in the DEQS scores between participants with and
without ocular pain. This seems to support the usefulness of the DEQS in assessing ocular pain, as shown in
a previous report®. In addition, the DEQS is a questionnaire that can assess multidimensional QoL through
questions regarding the impact on daily life®, suggesting that it may be similar to the questions on QoL in the
OPAS-]J. The DEQS is an evaluation scale mainly for DED patients, whereas the OPAS-] may be useful in a wider
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clinical setting as an evaluation scale for ocular pain in general. In this study, each element of the OPAS-] and
Wong-Baker FACES® Pain Rating Scale showed strong correlation with DEQS (Supplementary Table 1).

This study was subject to the limitations of a small sample size, and unbalanced distribution of participants’
age and sex, which may have diminished the external validity.

Firstly, although the number of participants reporting ocular pain was relatively small, suggesting that each
item of the questionnaire may not have been adequately assessed, good reliability was indicated by Cronbach’s
alpha in this study, and the internal validity of the present questionnaire was almost the same as that of the
original OPAS.

Secondly, we assume that the reason for the unbalanced distribution of participants’ ages was because the
number of people who visit hospitals in Japan is skewed toward older adults. According to the Survey of Actual
Medical Benefits in 2008, by the Japanese Ministry of Health, Labour and Welfare'*, the hospital visit rate for
those under 65 years is less than 0.2 visits/person, but the rate increases rapidly to 0.3 visits/person for those
aged 65-69 years, 0.4 visits/person for those 70-74 years, and 0.6 visits/person for those 75-79 years. To exam-
ine differences by age group, a stratified analysis was conducted by dividing the group into those 65 years and
older (n=33) and those 64 years and younger (n=31). In both groups, all dimensions of the OPAS-J had good
reliability (Supplementary Table 2).

Thirdly, to the best of our knowledge, for the original version of the OPAS, there has been no discussion about
the influence of participant sex. The report of Kim et al” indicates that there were more women participants than
men, but there was no discussion of any influence relating to sex. The report from Yildiz-Tas® also did not discuss
sex differences. According to the patient survey conducted by the Ministry of Health, Labour and Welfare of Japan
on subjects who visit medical facilities, a higher percentage of women than men consult doctors'>. As previous
Japanese validation studies''* have shown the sex imbalance of participants, hospital-based surveys conducted
in Japan may tend to bias the target population toward women. In addition, a stratified analysis among men
and women was conducted, and the OPAS-]J Cronbach’s alpha coefficients for men were higher than 0.70 for all
dimensions, which is considered to be acceptable'® (Supplementary Table 2).

Fourthly, because this study was a multicenter study, a subtle bias may be present when conducting clinical
examinations. Finally, as there was no continuity in the data obtained through questionnaires in this study; it is
possible that the course of the study, including the treatment effects, has not been well investigated.

In conclusion, we demonstrated that the OPAS-] is a reliable and responsive tool that can be used to quantify
ocular pain intensity.

Methods

Study population. This was a multi-institutional, cross-sectional study. Adult participants (aged over
20 years) of both sexes with and without complaints of ocular surface pain, who visited the Keio University Hos-
pital (Tokyo, Japan), Fujishima Eye Clinic (Niigata, Japan) between May 2019 and October 2019 were included.
Participants were consecutively enrolled from among those who visited the hospitals complaining of dry or
irritated eyes during the study period and who agreed to participate in the study.

Written informed consent was obtained from all the participants. This study adhered to the tenets of the
Declaration of Helsinki. This study was conducted as one of the Eye Pain Observational Study®, which the insti-
tutional review board of Keio University Hospital approved (approval number 20180027).

All participants underwent comprehensive ophthalmic evaluation for both eyes, including TBUT, Schirmer
I score, and conjunctival and corneal fluorescein staining"®. Following the original version of OPASS, the eye
with the worse subjective symptoms was chosen for the analysis for each participant. Further, if both eyes had
the same degree of subjective symptoms, the score of the right eye was included in the analysis.

The DEQS questionnaire was administered to the participants to assess the severity of dry eye-associated
symptoms and the multifaceted effects of DED on daily life'. The score derived from this questionnaire is a
subjective measure of DED symptoms, where 0 indicates the best score (no symptoms) and 100 indicates the
worst score (maximum symptoms).

OPAS-J questionnaire. The questions were divided into sections for analysis, used numerical rating scales
to evaluate pain intensity of the worst eye (past 24 h and 2 weeks), non-ocular pain intensity, interference with
QoL, aggravating factors, associated factors, and symptomatic relief. Each question was evaluated on a scale of
0-10 or 0-100 with increments of 1 or 10 units, respectively.

Analysis. To compare general characteristics between ocular pain and no pain participants, two-tailed Stu-
dent’s t-tests were used for continuous variables, whereas x 2 tests were used for categorical variables. Data are
presented as the means + standard deviations or proportions (%). The internal consistency of the OPAS-]J was
assessed using Cronbach’s alpha coefficient, with an alpha>0.70 considered to be acceptable'®. For factor valid-
ity, confirmatory factor analysis was conducted using promax rotation to determine whether the subscales in the
OPAS-] clustered together in the same manner as in the original OPAS. All statistical analyses were performed
using Statistical Analysis Software (SAS version 9.4, North Carolina, USA).

Diagnostic analysis. Data were categorized according to the presence or absence of ocular pain using the
gold standard Wong-Baker FACES® Pain Rating Scale (0= pain absent, > 0= pain present)'’, which was adapted
for the original version of the OPAS.

Translation. To ensure a scientifically accurate translation and cross-cultural validation of the original ver-
sion of the questionnaire, we used a forward-backward procedure to translate the OPAS from English to Japa-
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nese with reference to the Japanese translation of the OSDI'. Firstly, bilingual ophthalmologists independently
performed forward translation and created a consensus version. Cultural adaptations were included to make the
translated questionnaire easier for Japanese patients to understand. Secondly, this consensus version was trans-
lated into English by a native English-speaking researcher and evaluated for comprehension (Supplementary
Fig. 1). Finally, the original translated and back-translated versions were carefully compared by a committee of
experts to ensure equivalence of concepts.

Data availability
The datasets used and/or analyzed during the current study are available from the corresponding author on
reasonable request.

Received: 7 February 2023; Accepted: 8 June 2023
Published online: 23 June 2023

References

1. Roberts, C.J., MacLeod, J. D. & Elkington, A. R. Ocular pain: A casualty study. The spectrum and prevalence of pain in acute eye
disease. Eye (Lond) 11(Pt3), 342-344. https://doi.org/10.1038/eye.1997.72 (1997).

2. Rosenthal, P. & Borsook, D. Ocular neuropathic pain. Br. . Ophthalmol. 100, 128-134. https://doi.org/10.1136/bjophthalmol-
2014-306280 (2016).

3. Galor, A. et al. Neuropathic pain and dry eye. Ocul. Surf. 16, 31-44. https://doi.org/10.1016/j.jt0s.2017.10.001 (2018).

4. Schiffman, R. M., Christianson, M. D., Jacobsen, G., Hirsch, J. D. & Reis, B. L. Reliability and validity of the Ocular Surface Disease
Index. Arch. Ophthalmol. 118, 615-621. https://doi.org/10.1001/archopht.118.5.615 (2000).

5. Yamanishi, R. et al. Analysis of the association between the severity of ocular and systemic pain. Ocul. Surf. 17, 434-439. https://
doi.org/10.1016/}.jt0s.2019.05.008 (2019).

6. Qazi, Y. et al. Validity and reliability of a novel ocular pain assessment survey (OPAS) in quantifying and monitoring corneal and
ocular surface pain. Ophthalmology 123, 1458-1468. https://doi.org/10.1016/j.0phtha.2016.03.006 (2016).

7. Kim, J., Yoon, H. ], You, I. C,, Ko, B. Y. & Yoon, K. C. Clinical characteristics of dry eye with ocular neuropathic pain features:
comparison according to the types of sensitization based on the ocular pain assessment survey. BMC Ophthalmol. 20, 455. https://
doi.org/10.1186/s12886-020-01733-1 (2020).

8. Yildiz-Tas, A. et al. Developing a measure to quantify ocular pain postoperatively: The adaptation of the ocular pain assessment
survey. J. Ophthalmol. 2022, 3116913. https://doi.org/10.1155/2022/3116913 (2022).

9. Tsubota, K. et al. New perspectives on dry eye definition and diagnosis: a consensus report by the asia dry eye society. Ocul. Surf.
15, 65-76. https://doi.org/10.1016/].jt0s.2016.09.003 (2017).

10. Uchino, M. et al. Prevalence of dry eye disease and its risk factors in visual display terminal users: the Osaka study. Am. J. Oph-
thalmol. 156, 759-766. https://doi.org/10.1016/j.2j0.2013.05.040 (2013).

11. Midorikawa-Inomata, A. et al. Reliability and validity of the japanese version of the ocular surface disease index for dry eye disease.
BM]J Open 9, €033940. https://doi.org/10.1136/bmjopen-2019-033940 (2019).

12. Farhangi, M. et al. Modification of the neuropathic pain symptom inventory for use in eye pain (NPSI-Eye). Pain 160, 1541-1550.
https://doi.org/10.1097/j.pain.0000000000001552 (2019).

13. Sakane, Y. et al. Development and validation of the dry eye-related quality-of-life score questionnaire. JAMA Ophthalmol. 131,
1331-1338. https://doi.org/10.1001/jamaophthalmol.2013.4503 (2013).

14. Japanese Ministry of Health, Labour and Welfare. Survey of actual medical benefits in 2008 https://www.mhlw.go.jp/file/06-Seisa
kujouhou-12400000-Hokenkyoku/nenrei_h20.pdf (Accessed 2023.05.01).

15. Japanese Ministry of Health, Labour and Welfare. Rate of treatment. Patient Res; (2014).

16. Cronbach, L. J. Coefficient alpha and the internal structure of tests. Psychometrika 16, 297-334. https://doi.org/10.1007/BF023
10555 (1951).

17. Wong-Baker FACES Foundation. Wong-baker FACES® Pain rating scale (1983).

Author contributions

R.Y,, M.U. and M.K. designed and conducted the study. R.Y,, N.S., M.U,, M.K,, and K.T. collected, managed,
analyzed, and interpreted the data. R.Y.,, N.S., M.U.,, M.K,, K.T, and K.N. prepared and reviewed the manuscript.
All authors reviewed the manuscript and approved the final version.

Funding
The authors thank Dr. Hiroshi Fujishima for help with data collection.

Competing interests
The authors declare no competing interests.

Additional information
Supplementary Information The online version contains supplementary material available at https://doi.org/
10.1038/541598-023-36740-x.

Correspondence and requests for materials should be addressed to M.U.
Reprints and permissions information is available at www.nature.com/reprints.

Publisher’s note Springer Nature remains neutral with regard to jurisdictional claims in published maps and
institutional affiliations.

Scientific Reports |

(2023) 13:10197 | https://doi.org/10.1038/s41598-023-36740-x nature portfolio


https://doi.org/10.1038/eye.1997.72
https://doi.org/10.1136/bjophthalmol-2014-306280
https://doi.org/10.1136/bjophthalmol-2014-306280
https://doi.org/10.1016/j.jtos.2017.10.001
https://doi.org/10.1001/archopht.118.5.615
https://doi.org/10.1016/j.jtos.2019.05.008
https://doi.org/10.1016/j.jtos.2019.05.008
https://doi.org/10.1016/j.ophtha.2016.03.006
https://doi.org/10.1186/s12886-020-01733-1
https://doi.org/10.1186/s12886-020-01733-1
https://doi.org/10.1155/2022/3116913
https://doi.org/10.1016/j.jtos.2016.09.003
https://doi.org/10.1016/j.ajo.2013.05.040
https://doi.org/10.1136/bmjopen-2019-033940
https://doi.org/10.1097/j.pain.0000000000001552
https://doi.org/10.1001/jamaophthalmol.2013.4503
https://www.mhlw.go.jp/file/06-Seisakujouhou-12400000-Hokenkyoku/nenrei_h20.pdf
https://www.mhlw.go.jp/file/06-Seisakujouhou-12400000-Hokenkyoku/nenrei_h20.pdf
https://doi.org/10.1007/BF02310555
https://doi.org/10.1007/BF02310555
https://doi.org/10.1038/s41598-023-36740-x
https://doi.org/10.1038/s41598-023-36740-x
www.nature.com/reprints

www.nature.com/scientificreports/

Open Access This article is licensed under a Creative Commons Attribution 4.0 International

License, which permits use, sharing, adaptation, distribution and reproduction in any medium or
format, as long as you give appropriate credit to the original author(s) and the source, provide a link to the
Creative Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the
material. If material is not included in the article’s Creative Commons licence and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission directly from
the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

© The Author(s) 2023

Scientific Reports|  (2023) 13:10197 | https://doi.org/10.1038/s41598-023-36740-x nature portfolio


http://creativecommons.org/licenses/by/4.0/

	Reliability and validity of the Japanese version of the Ocular pain assessment survey (OPAS-J)
	Results
	Discussion
	Methods
	Study population. 
	OPAS-J questionnaire. 
	Analysis. 
	Diagnostic analysis. 
	Translation. 

	References


