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VERSION 1 - REVIEW 

REVIEWER Genís Cardona 
Department of Optometry, Technical University of Catalonia (UPC), 
Spain 

REVIEW RETURNED 28-Aug-2015 

 

GENERAL COMMENTS GENERAL COMMENTS 

This nice paper addresses the prevalence of dry eye disease (DED) 

amongst visual display terminal (VDT) workers based on a meta-

analysis of published literature. One of the main findings reported by 

the authors is the high discrepancy in the definition and diagnosis of 

DED. This results in serious difficulties in presenting overall 

prevalence values. The authors provide a good description of their 

methodology and results and offer an interesting discussion of their 

findings. The manuscript is in fairly good shape, although I believe a 

few issues need to be addressed. I offer my comments and 

suggestions below: 

1. I am a bit concerned that the term “computer vision 

syndrome” (CVS) was not used during the literature search. 

Although this term involves many other symptoms than just 

dry eye, dry eye is commonly the most frequently reported 

aspect of CVS. It may be that some articles dealing with 

CVS also report the prevalence of DED in VDT users. Also, 

the term “computer*” may have been introduced in the 

search strategy as an alternative to “display”, that is…. 

“Display” OR “Computer*”. 

2. Related to this, it would be interesting to address the issue 

of workers experiencing discomfort towards the end of the 

day, as opposed to those diagnosed with DED. As noted in 

the definition of the DEWS, DED may be considered a 

chronic condition with affectation of the ocular surface. This 

definition is probably a bit too “aggressive” to describe the 

symptoms of discomfort described by many VDT users after 
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prolonged work in front of their terminals. In this regard, it 

would be ideal to have information on the prevalence of 

DED in the general population (although this is briefly 

discussed in the conclusion of the manuscript). 

3. Page 13, line 15 and elsewhere in the discussion section of 

the manuscript: Indeed it is necessary to base all prevalence 

studies on previously accepted diagnostic criteria of DED. 

As the authors point out, these criteria have already been 

published and are updated regularly. The most relevant 

conclusion would be, perhaps, to encourage researchers to 

IMPLEMENT these criteria when designing their prevalence 

studies. 

 

SPECIFIC COMMENTS 

 

1. Abstract, Conclusion: The authors repeat information 

already presented in the results section of the abstract. I 

would encourage them to rewrite the first two sentences 

to avoid this redundancy. 

2. Page 5, line 13: It would be good to have a reference to 

support the statement about the discrepancy between 

signs and symptoms of DED. For example: 

http://www.ncbi.nlm.nih.gov/pubmed/23279964 

3. Page 5, line 33: Please provide a reference to the 

DEWS report on Definition of DED. 

4. Page 7, lines 42-43: “… All articles that were not written 

in English…” 

5. Page 7, line 48: The studies are not summarized in 

Table 1.  

6. Page 8, lines 30-41: This paragraph requires revision as 

some sentences are a bit hard to understand. Also, 

please provide the accepted cut-off value of the OSDI 

questionnaire. Were questionnaires completed by the 

investigator or by the patient? An issue worth 

addressing in the discussion of the manuscript would be 

how patients report their symptoms. See, for example: 

http://www.ncbi.nlm.nih.gov/pubmed/21076355 

7. Page 8, lines 55 to page 9, line 3: I am sure you mean 

TBUT values EQUAL OR LESS THAN 5 seconds (or 6, 

or 10) and Schirmer values EQUAL OR LESS THAN 5 

mm (or 10 mm) in 5 minutes for the diagnosis of DED. 

8. Page 9, lines 46-50: These sentences are hard to 

understand. I suggest rewriting them.  

9. Page 10, line 23: “… users of less than 8 hours had 

DED…” 

10. I would change the term “tears abnormalities” for “tear 

film abnormalities” throughout the manuscript. 

11. Page 13, line 3: DED is not a symptom. 

12. Page 13, line 32: This sentence seems truncated. 

13. Page 13, line 41: Please provide references to support 
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evidence that tear film abnormalities are less strict 

criteria than (questionnaires? Corneal staining?) when 

diagnosing DED. Also, a reference is needed in line 48 

when the authors note that epithelial damage 

assessment is more a reliable and standardized 

diagnostic procedure. 

14. Page 15, line 17: I would suggest changing the term 

“unconvincing” for “inconclusive”. 

 

 

REVIEWER Joan K. Portello, O.D., M.P.H., M.S. 
State University of New York  
College of Optometry  
USA 

REVIEW RETURNED 20-Sep-2015 

 

GENERAL COMMENTS Well written paper.  
Page 8; Line 16: You mention the use of Schirmer's Tear Test 
however there are different variations of this teat. Could you be more 
specific by stating which Schirmer test was used in the studies? For 
example, Schirmer Teat Test 1a or 1b or with a topical anesthetic 
versus without topical anesthetics.  
Page 9; Line 10: Conjunctival spelled incorrected.  
Page 9; line 26: Conjuctivocorneal spelled incorrectly.  
Page 12; line 1: Conjunctival spelled incorrectly.  
Page 13; line 28: space between 9.5 to ... 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1's Report  

Genís Cardona  

Department of Optometry, Technical University of Catalonia (UPC), Spain  

 

General comments  

This nice paper addresses the prevalence of dry eye disease (DED) amongst visual display terminal 

(VDT) workers based on a meta-analysis of published literature. One of the main findings reported by 

the authors is the high discrepancy in the definition and diagnosis of DED. This results in serious 

difficulties in presenting overall prevalence values. The authors provide a good description of their 

methodology and results and offer an interesting discussion of their  

findings. The manuscript is in fairly good shape, although I believe a few issues need to be 

addressed. I offer my comments and suggestions below:  

 

1. I am a bit concerned that the term “computer vision syndrome” (CVS) was not used during the 

literature search. Although this term involves many other symptoms than just dry eye, dry eye is 

commonly the most frequently reported aspect of CVS. It may be that some articles dealing with CVS 

also report the prevalence of DED in VDT users. Also, the term “computer*” may have been 

introduced in the search strategy as an alternative to “display”, that is…. “Display” OR “Computer*”.  

We perfectly agree with this comment. However the use of ("dry eye” AND (“display” OR “computer*”) 

AND (“users” or “work*")) resulted in a similar potential, and we already included nearly all of the 

articles on dry eye disease in VDT users. Moreover, we believe that the key message of our article is 

not altered. We highlighted that prevalence of DED ranged from 9.5 to 87.5% with an important 
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heterogeneity (I-squared=98.8%, p<0.0001). Thus, whatever the global prevalence of DED, it lacked 

reliability because of the important heterogeneity. We highlight the necessity of establishing common 

DED diagnostic criteria to allow a more reliable estimation in order to develop the appropriate 

preventive occupational actions.  

Thus we added in the limitations section the following sentences: “The use of broader keywords in the 

search strategy may have resulted in a wider potential of articles. However, we already included most 

of the articles on dry eye disease in VDT users. Most importantly, we believe that the key message of 

our article is not altered. The heterogeneity of the DED diagnostic criteria and their measurement as 

well as the pathological threshold definition applied may explain the large variability in the prevalence 

reported. Results from the meta-analysis are therefore unconclusive. However, we demonstrated a 

greater homogeneity of prevalence with shared diagnosis criteria and therefore strengthened the 

need for a common widely standardized definition.  

 

2. Related to this, it would be interesting to address the issue of workers experiencing discomfort 

towards the end of the day, as opposed to those diagnosed with DED. As noted in the definition of the 

DEWS, DED may be considered a chronic condition with affectation of the ocular surface. This 

definition is probably a bit too “aggressive” to describe the symptoms of discomfort described by many 

VDT users after prolonged work in front of their terminals. In this regard, it would be ideal to have 

information on the prevalence of DED in the general population (although this is briefly discussed in 

the conclusion of the manuscript).  

We added in the limitations section the following sentences: “Our study has some limitations. To 

assess effects of VDT work, it would have been interesting to compare the prevalence of DED in VDT 

users to the prevalence of DED in the general population however, no studies compared DED 

diagnosis in VDT users to a control group within the same studies, and therefore the same diagnosis 

criteria. We can only note that our retrieved prevalence in VDT users (50%) seems greater than the 

prevalence in the general population (5-33%).10 Even if DED may be considered a chronic condition 

with affectation of the ocular surface, we also did not retrieve studies addressing the issue of workers 

experiencing discomfort towards the end of the day. Furthermore, populations investigated in the 

meta-analysis appear to be clustered from specific countries of the world.”  

 

3. Page 13, line 15 and elsewhere in the discussion section of the manuscript: Indeed it is necessary 

to base all prevalence studies on previously accepted diagnostic criteria of DED. As the authors point 

out, these criteria have already been published and are updated regularly. The most relevant 

conclusion would be, perhaps, to encourage researchers to IMPLEMENT these criteria when 

designing their prevalence studies.  

The discussion was amended as suggested. We also rephrase the last sentence of the abstract as 

follow: “We highlight the necessity of implementing establishing common DED diagnostic criteria to 

allow a more reliable estimation in order to develop the appropriate preventive occupational actions.”  

 

Specific comments  

1. Abstract, Conclusion: The authors repeat information already presented in the results section of the 

abstract. I would encourage them to rewrite the first two sentences to avoid this redundancy.  

We rephrased the Conclusion of the Abstract as follow: “Due to the disparity of the diagnosis criteria 

studied to define DED, the global prevalence of 49.5% (CI95%: 47.5-50.6) lacked reliability because 

of the important heterogeneity (I-squared=98.8%, p<.0001). From a total of 11,365 VDT workers the 

estimation of prevalence of DED was substantially heterogeneous with values ranging from 9.5% to 

87.5%. We highlight the necessity of establishing common DED diagnostic criteria to allow a more 

reliable estimation in order to develop the appropriate preventive occupational actions.”  

 

2. Page 5, line 13: It would be good to have a reference to support the statement about the 

discrepancy between signs and symptoms of DED. For example:  

http://www.ncbi.nlm.nih.gov/pubmed/23279964  
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We added the reference “9. Sullivan BD, Crews LA, Messmer EM et al. Correlations between 

commonly used objective signs and symptoms for the diagnosis of dry eye disease: Clinical 

implications. Acta Ophthalmol. 2014;92:161-6” in the following sentence: “Due to variability of clinical 

manifestations and diagnostic criteria, and the poor correlation between clinical signs and 

symptoms,9 the assessment of its prevalence is difficult to determine, despite an improved 

understanding of pathogenic factors of acquired DED.”  

 

3. Page 5, line 33: Please provide a reference to the DEWS report on Definition of DED.  

Thanks for the opportunity to correct this omission. The following reference (previously cited in the 

discussion) “The epidemiology of dry eye disease: Report of the epidemiology subcommittee of the 

international dry eye workshop (2007). Ocul Surf. 2007;5:93-107” is now reference 10.  

 

4. Page 7, lines 42-43: “… All articles that were not written in English…”  

The sentence now reads: “All articles that were not been written in English…”  

 

5. Page 7, line 48: The studies are not summarized in Table 1.  

Thanks for the opportunity to correct this error. We deleted this sentence.  

 

6. Page 8, lines 30-41: This paragraph requires revision as some sentences are a bit hard to 

understand. Also, please provide the accepted cut-off value of the OSDI questionnaire. Were 

questionnaires completed by the investigator or by the patient? An issue worth addressing in the 

discussion of the manuscript would be how patients report their symptoms. See, for example: 

http://www.ncbi.nlm.nih.gov/pubmed/21076355  

This paragraph now reads: “Studies with symptoms as a diagnosis criteria for DED4 6 11 16-19 21 22 

25-27 used different questionnaires that were completed by the investigator;. The most frequently 

questionnaire used it was the Japanese dry eye diagnostic criteria for first used for defining DED in 

2006.29 Only three studies used the Ocular Index Disease Index (OSDI) questionnaire.11 21 25 

However, the OSDI thresholds for diagnosis were respectively of 12 and 23/100,11 21 and one study 

did not report a cut-off value.25 All questionnaires were completed by the investigator.”  

We added in the discussion the following sentence: “The ability of patients to correctly recall their 

symptoms may be an explanation.32” and the following reference:  

32. Cardona G, Marcellan C, Fornieles A, Vilaseca M, Quevedo L. Temporal stability in the perception 

of dry eye ocular discomfort symptoms. Optom. Vis. Sci. 2010;87:1023-9.  

 

7. Page 8, lines 55 to page 9, line 3: I am sure you mean TBUT values EQUAL OR LESS THAN 5 

seconds (or 6, or 10) and Schirmer values EQUAL OR LESS THAN 5 mm (or 10 mm) in 5 minutes for 

the diagnosis of DED.  

Thanks for the opportunity to correct these errors. The sentences now reads: “TBUT values superior 

or equal or less than at 5 seconds were used for diagnosis, with the exception of two studies who 

applied a pathologic value < > 6 seconds9 and < > 10 seconds.14 Schirmer test were considered as 

positive in all studies for values superior or equal or less than at 5 mm; except for one study that cited 

a pathologic value ≤ > 10 mm.26 ”  

 

8. Page 9, lines 46-50: These sentences are hard to understand. I suggest rewriting them.  

The sentence now read: “Results were also separated for gender both within DED and non-DED 

groups in seven studies.”  

 

9. Page 10, line 23: “… users of less than 8 hours had DED…”  

In order to be consistent with previous sentences, we rephrase the sentence as follow: “Combining 

these three studies to generate a pool of 6102 workers, we found a slightly higher prevalence of DED 

in VDT users with > 4 hours per day exposure than in VDT users with < 4 hours per day (61.1% vs 

57.6%, χ2=.5.72, p=.017). A similar trend was observed in the study reporting a cut-off of 8 hours of 
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daily exposure.16 Specifically, 62.3% of VDT users with < 8 hours per day of exposure of less than 8 

hours had a DED, compared with 85.3% for workers with > more than 8 hours of daily exposure.”  

 

10. I would change the term “tears abnormalities” for “tear film abnormalities” throughout the 

manuscript.  

Amended as requested.  

 

11. Page 13, line 3: DED is not a symptom.  

We rephrased the sentence as follow: “The major finding was that the prevalence of DED in office 

workers was a symptom whose prevalence was difficult to estimate with values ranging from 9.5 to 

87.5% in a total of population of more than 10,000 workers.”  

 

12. Page 13, line 32: This sentence seems truncated.  

We corrected the sentence as follow (“Discussion - Heterogeneity of DED diagnosis criteria and 

pathological thresholds” section): “Symptoms, tears abnormalities and epithelial damage were the 

identified diagnosis criteria for all retrieved studies identified as .”  

 

13. Page 13, line 41: Please provide references to support evidence that tear film abnormalities are 

less strict criteria than (questionnaires? Corneal staining?) when diagnosing DED. Also, a reference is 

needed in line 48 when the authors note that epithelial damage assessment is more a reliable and 

standardized diagnostic procedure.  

The sentence now reads: “The prevalence also increased in studies identifying DED from tears 

abnormalities which can be described as a the less restrictive diagnosis criteria than questionnaires 

on symptoms or corneoconjunctival epithelial damage.26 30 31”  

References are:  

26. Yokoi N, Uchino M, Uchino Y et al. Importance of tear film instability in dry eye disease in office 

workers using visual display terminals: The osaka study. Am. J. Ophthalmol. 2015;159:748-54  

30. Bron AJ, Tomlinson A, Foulks GN et al. Rethinking dry eye disease: A perspective on clinical 

implications. Ocul Surf. 2014;12:S1-3  

31. Downie LE, Keller PR. A pragmatic approach to dry eye diagnosis: Evidence into practice. Optom. 

Vis. Sci. 2015  

There are no references for the following sentence: “Even though epithelial damage could have 

produced a more reliable and standardized diagnosis, the only two studies solely assessing DED on 

this criteria showed considerable variation.”, because it was a personal opinion from our team. 

Therefore, we rephrased the sentence as follow: Even though epithelial damage could have intuitively 

produced a more reliable and standardized diagnosis, the only two studies solely assessing DED on 

this criteria showed considerable variation.”  

 

14. Page 15, line 17: I would suggest changing the term “unconvincing” for “inconclusive”.  

Amended as suggested.  

 

 

Reviewer 2's Report  

Joan K. Portello, O.D., M.P.H., M.S.  

State University of New York  

 

Well written paper.  

Thanks.  

 

Page 8; Line 16: You mention the use of Schirmer's Tear Test however there are different variations 

of this teat. Could you be more specific by stating which Schirmer test was used in the studies? For 

example, Schirmer Tear Test 1a or 1b or with a topical anesthetic versus without topical anesthetics.  
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We added the following sentences: “Schirmer test were considered as positive in all studies for values 

superior or equal at 5 mm; except for one study that cited a pathologic value ≤ 10 mm.28 Schirmer 

test was mostly performed without topical anaesthesia.6 17-19 23 25 26 Only two studies applied a 

topical anaesthetic prior to the Schirmer test,27 28 and two studies did not specified the use of an 

anaesthetic agent.12 24”  

 

Page 9; Line 10: Conjunctival spelled incorrected.  

Thanks for the opportunity to correct this typographical error: “conjonctival’ was replaced by 

“conjunctival”.  

 

Page 9; line 26: Conjuctivocorneal spelled incorrectly.  

Thanks for the opportunity to correct this typographical error. We also replaced “conjunctivocorneal” 

by “corneoconjunctival” as it is more frequently used (cf following comment).  

 

Page 12; line 1: Conjunctival spelled incorrectly.  

Thanks for the opportunity to correct this typographical error: “corneoconjonctival’ was replaced by 

“corneoconjunctival”.  

 

We also took the opportunity to change some other incorrectly spelling of conjunctival in the following 

sentences:  

- Abstract: “Variable diagnosis criteria used within studies were: questionnaires on symptoms, tears 

anomalies and corneoconjunctival corneoconjonctival epithelial damage.”  

- “Results - Inclusion criteria for dry eye in VDT workers” section: “[…] questionnaires on DED 

symptoms, tears anomalies and corneoconjunctival conjonctivocorneal epithelial damage.”  

 

Page 13; line 28: space between 9.5 to ...  

Amended.  

 

 

We also corrected the following sentence (Introduction): “[…] and tear the film instability with potential 

damage to the ocular surface.” 

 

VERSION 2 – REVIEW 

REVIEWER Genís Cardona 
Department of Optometry, Technical University of Catalonia (UPC), 
Spain 

REVIEW RETURNED 19-Oct-2015 

 

GENERAL COMMENTS The reviewer completed the checklist but made no further 
comments. 

 

REVIEWER Joan K. Portello, O.D., M.P.H., M.S. 
State University of New York, College of Optometry  
USA 

REVIEW RETURNED 15-Oct-2015 

 

GENERAL COMMENTS The reviewer completed the checklist but made no further 
comments. 
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