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VERSION 1 - REVIEW 

REVIEWER Esen K AKkpek 
The Wilmer Eye Institute, Johns Hopkins University, USA 

REVIEW RETURNED 13-Sep-2013 

 

- The reviewer completed the checklist but made no further comments. 

REVIEWER Genevieve Larkin 
King's College Hospital  
Denmark Hill 

REVIEW RETURNED 13-Nov-2013 

 

GENERAL COMMENTS I think considerable review of the way the English is written needs to 
be reviewed particulary in the Introduction.  
In their definition of Sjogrens I think they should include fatigue - a 
significant component of this disease.  
Page 7 sentence 3 - I am not convinced of the argument they use for 
early diagnosis. The management of dry eye should not differ 
whether they have SS or not.  
Study Samples. I wonder if catastrophic is a literal translation of the 
Taiwanese word and is there another word that could be used - 
Serious, life threatening? 
 
Given they have access to this large data base does it include visits 
to the dentist as many of the SS patients present through this route 
rather than to an Ophthalmologist.  
I think it might be useful to mention perhaps with a diagram the 
pattern of dryness that Ophthalmologists might look for to alert them 
to SS rather than other causes of dryness. Of note was the mean 
age - quite young which they did not comment on.  

 

REVIEWER Peter Watson 
Medical Research Council  
UK 

REVIEW RETURNED 28-Jan-2014 

 

GENERAL COMMENTS The main thing here is that the controls in Table 2 (and Table 1) 
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appear to increase their number of visits the nearer they get to the 
index date of their case (who later gets the certificate of a 
catastrophic diagnosis). There is no apriori reason for this as these 
(controls) are supposedly healthy people so we need to see the 
odds ratios (or other measure) in Table 2 comparing the likelihood of 
a visit by the case to that of their controls to see that this odds ratio 
changes over the time intervals (ie comparing the control and case 
incidence rate ratios over time). This would then tell us whether the 
change in the cases who get a later formal diagnosis is over and 
above the change seen 'naturally' in their matched controls the 
nearer they get to the cases's index date. It may be for example 
there is simply a general worsening of health in the general 
population over time rather than a worsening in the diagnosed 
illness group (cases) per se.  
 
I notice that on page 14 incidence rate ratios are mentioned in the 
text for Table 2 but that the heading to Table 2 uses confusingly 
frequencies which are not the same as rates e.g. a frequency of 
visits equal to 1.00 in the controls has a lower rate than a frequency 
of visits equal to 1 in the cases because there are five times as 
many controls as cases.  
 
The row and column headings in Table 1 could be more fully 
labelled (see later comments). I'd also like to see it stated that GEEs 
are used for repeated small counts thus utilising the case-control 
design.  
 
The abstract mentions (bottom of page 3 to page 4) service utilities 
are used more in the two years prior to diagnosis but this is not 
mentioned in the paper or motivated therein. The Confidence 
intervals, for example, in Table 2 (page 14) for 1-2 and 7-8 overlap 
for cases.  
 
Bar graphs could be used to plot the positive skews of frequencies 
of both observed and predicted visits as given in subtable 3 of Table 
1 and Table 2 as this motivates the negative binomial approach.  
 
I'd like more information on the issuing of certificates of catastrophic 
illness and on the missing numbers of people who did not have a 
visit within 8 years of index date and also a motivation for not using 
other matching variables such as socio-economic group. 
 
You might like to add in 95% Confidence intervals for the observed 
number of visits in Table 1 as I am not sure if these differences over 
time in visits are statistically significant at least within group (cases 
and controls) but they are in Table 2 where the 0-1 confidence 
intervals for both cases and controls do not overlap the 7-8 ones.  
 
I would though as mentioned above like to see a rate comparator 
and 95% CIs for each interval in Table 2 comparing the likelihood of 
a case visiting their hospital compared to their controls and see if 
these differences in rates also increase with time interval. One might 
be able to formally test changes in visiting rates over time with a 
time by group interaction. 
 
A couple of main points here: The authors are incorrect to imply (on 
page 21 in the last paragraph) that based upon the strength of the 
results for example in subtable 3 of Table 1 (and in the fits to these 
in Table 2) that cases (patients) are more likely compared to their 
controls to make hospital visits due to eye disorders the nearer they 
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are to a formal diagnosis of a „certificate of catastrophic illness‟ 
because they do not estimate or test for differences in Table 2 
comparing rates of visits between cases and controls or test for a 
trend in these rate differences over time. Since the frequencies of 
visits of both cases and also controls both increase over time (Table 
1 and 2) the nearer they get to index date the changes in numbers of 
visits could be due to a general worsening in the population‟s health 
and not to the imminence of a diagnosis.  
 
I also notice that in the text on page 14 incidence rate ratios are 
mentioned for Table 2 but that the heading of Table 2 rather 
confusingly then calls these annual frequencies. I assume that the 
IRRs are indeed rates or possibly average frequencies in that to be 
comparable the frequencies in Table 2 must represent something 
like the average annual number of visits per year rather than a total 
annual frequency as there are potentially more controls who may 
have made visits since there are five times as many controls as 
cases so a (total) frequency of 1 for the controls would correspond to 
a smaller rate in the controls than a frequency of 1 in the cases. You 
could use an offset term to adjust for the different numbers of cases 
and controls in the study to get an average frequency of visits or 
proportion visiting. Not sure if this was done.  
 
A few other points are as below and suggested improvements 
include some clarifications in both the way in which certificates of 
illness are issued and of some of the tables, especially Table 1 and 
of further issues surrounding the matching used on page 9.  
 
I am not sure what a „a catastrophic illness‟ is but assume these are 
not all obviously related to eye problems hence giving a more 
powerful conclusion that eye disorders are a predictor of a range of 
future problems. (There is a mention of these illnesses in the 
abstract (pages 3-4) but I didn't spot one in the body of the text and 
it is not clear to me if these medical terms are all eye related).  
 
In Table 2 (pages 14-15) I would like to see the rates of visits by 
cases compared to their controls perhaps using a time by group 
(case/control) interaction. It would motivate the results if there is a 
difference in case and control rates at various time points and if this 
difference in rates increases with time to motivate the influence of an 
approaching index date in the cases on rate of visits since there is 
no reason apriori for the change seen in Table 2 (page 14) for the 
controls whose visits also increase with imminence of (case) index 
date for example an IRR of 1.92 (time interval 0-1) compared to 1.00 
(interval 7-8) for the controls.  
 
It would be an idea to give an indication about the types of future 
„catastrophic illness‟ that are considered on page 9 in the study 
samples paragraph when the certificates are introduced. It would 
also be useful to further motivate the use of the GEE procedure over 
other chi-square techniques by stating it is used for modelling 
repeated counts ie modelling the correlation between a case and its 
(as suggested by the first sentence in the last paragraph on page 9) 
five controls. I also wonder if other factors could have been 
controlled for such as socio-economic group as it may be possible 
that ability to pay or diet which could be linked to socio-economic 
group and also influence people‟s health and in turn number and 
time of visits may be influential. There are also issues of standards 
of treatment e.g. if someone receives a „better‟ treatment due to 
going to a better hospital they may not develop medical issues 
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requiring them to go back for treatment. This might suggest, for 
example, a matching of controls to cases based upon location (the 
so-called postcode lottery in Britain where some hospitals in some 
parts of the country have apparently better track records of 
treatment than others).  
 
Page 9, first sentence in last paragraph. Why are five times as many 
controls selected as cases? The last paragraph (pages 9-10) seems 
to suggest that five controls were selected for each case based upon 
the index year of the case ie controls were matched to cases so that 
the five controls were assessed at the same time as the case. Would 
a ratio of say 1:1 with each case matched to a control have been 
sufficient? The last sentence on page 9 mentions a randomly 
selected date is used but then appears to say that this date is the 
index date corresponding to issuing of the certificate which does not 
seem to me to be a random choice. I think what the authors mean to 
say is they randomly select the controls from those visiting on the 
date that the certificate is issued to the index case.  
 
If five controls are matched to individual cases I wonder if Table 1 
(page 12) would more usefully be represented by stating in the 
control column how many of the controls who have been matched to 
the cases visited in each time period visited by the case to whom 
they were matched e.g. (last row on page 12) we have 254 cases 
seen within a year of their index date but presumably there are 
254x5=1270 controls who were matched to these cases so we could 
see how many of these 1270 controls who were assessed at the 
same time as the cases who visited in this given interval (in this case 
within a year of being assessed) also visited in the given interval 
within a year of being assessed (ie within a year of their index date). 
In this way one is controlling for the time at which the individuals 
were first seen (index time) which is the matching variable (page 9 
the first sentence of the last paragraph) which suggests the time of 
assessment is a criterion of importance. This would also make these 
results compatible with the results from the GEEs since these are 
giving pooled estimates comparing each case to its five controls. 
The interest would be in the proportion of controls matched with the 
cases who visited in the same interval that their matched case 
visited.  
 
In the above I use the word „assessment‟ to describe the matching 
criterion described on page 9 as „index date‟ but am not clear from 
the text on page 9 what this means. Index date is described (last line 
of first paragraph on page 9) as „the date of application of the 
catastrophic illness certificate‟. Is this a date of diagnosis?  
 
Is this certificate a reliable indicator e.g. who makes this diagnosis 
and issues the certificate and what criteria need to be satisfied for 
the issuing of such a certificate? Is there a time lag (hinted at on 
page 21 in the last sentence of the first paragraph) in such a 
certificate being issued and (last sentence on page 20 to 21) does 
the circumstance when such a certificate is not issued (exemption of 
copayment) remove a section of society from the study or is it 
random?  
 
Page 10. What criteria were used to decide when a Fisher‟s exact 
test (third last line) was used as opposed to a chi-square test. The 
count data (last line of page 10) is presumably referring to the 
number of visits made by each individual (case or control) with most 
people visiting only a few times and only a few visiting many times.  
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Page 11. I am assuming here that the time intervals mentioned in 
the left hand column of Tables 1 and 2 and the diagnoses mentioned 
in Table 3 were entered separately as predictors in separate models 
fitted using Generalized Estimating Equations. The main advantage 
of GEEs which could be mentioned here is that they are used 
specifically for matched data such as the data here where each case 
is matched with five controls so that we can model the correlation 
between a case and their controls with a response which takes the 
form of repeated (usually small) counts.  
 
Page 11. In the results paragraph the ages of the case and control 
groups appear to be identical having the same means, median and 
range. Given that the controls do not appear to have been matched 
using age this seems rather remarkable.  
 
Pages 12-13, Table 1. It would be clearer if each subtable 
corresponding to tables having different type of responses and 
hence column headings was labelled separately e.g. putting in 
brackets after each subtable heading what each column represents. 
The third subtable on page 13, for example, has columns with no 
headings. I also found the description in row 1 “Eye disorder-
related..” of the first subtable in Table 1 rather convoluted. Isn‟t the 
variable with categories 0-1,…7-8 repeated in the first column of the 
subtables comprising Table 1 simply the time to index case 
diagnosis?  
 
Page 13. Table 1. Why are there (in the row labelled „Overall 0-8‟) 
totals of only 93.7% of cases and 81.5% of controls in the first 
subtable in Table 1? Is this saying that some cases and controls did 
not visit within 8 years of their index time? If so a separate row could 
be added >8 years to put in frequencies for the missing individuals. 
Since the total of the frequencies over time intervals in Table 1 is 
greater than the n (347 and 1735 respectively) it must follow that 
each person is in more than one time interval. This should be stated 
in the text and it would be interesting to see how many people 
(cases and controls) appear in one or more time intervals which 
presumably give the positive skew referred to at the bottom of page 
10 and which motivate the use of the negative binomial distribution 
(perhaps in the form of a frequency bar graph). The conclusion is 
that ((347-325)/347= 6.3% of cases and ((1735-1414)/1735=18.5% 
of controls did not visit within eight years of index date and are 
consequently, presumably, excluded from the GEE analysis which 
consists of 325 cases and 1414 controls or are those who did not 
visit within 8 years of index date included in the GEE analysis?)  
 
Page 14. One could mention in the text on page 14 before Table 2 is 
discussed that the IRR mentioned in Table 2 is the Incidence Rate 
Ratio so that IRR is defined. The intervals could also be ordered in 
the same way in Tables 1 and 2 e.g. starting with the first row 
starting at 7-8 years before index date and going upto 0-1 years 
before index date in both.  
 
I also wonder why the same data appears in both subtable 3 of 
Table 1 and Table 2. Are the Table 2 rate ratios the fit to the 
observed rate ratios for the time intervals in subtable 3 of Table 1 
(since the reference IRR of 1.00 is only specified in Table 2)? If so it 
would appear to be more appropriate to combine these rate ratios 
into a single table (Table 2) to assess the model fit or alternatively to 
graph the IRRs in the tables graphing both the observed and 
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predicted IRRs (y-axis) by time interval (x-axis).  
 
A small point but the column labelled „Control‟ in each of Tables 1 to 
3 (pages 12-17) could read ControlS (ie plural) to signify that the 
GEE model is comparing each case to its five controls.  
 
I did wonder if it is possible that some visits relating to the different 
diagnoses of Table 3 (pages 15-16) or eye disorders of Tables 1 and 
2 (pages 12-15) have been missed. Presumably we are assuming 
that the people who paid return visits remain in the Taiwanese 
database mentioned at the start of the second paragraph on page 7. 
Is it not possible that people move away or go abroad and have their 
visits registered elsewhere on another database and are therefore 
lost to follow-up? 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1 (Dr. Genevieve Larkin), Comment #1:  

I think considerable review of the way the English is written needs to be reviewed particulary in the 

Introduction.  

 

Response:  

We have revised the manuscript with particularly attention paid in the Introduction. A new reference 

on Sjögren syndrome was added.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 1 (Dr. Genevieve Larkin), Comment #2:  

In their definition of Sjogrens I think they should include fatigue - a significant component of this 

disease.  

 

Response:  

Although fatigue is one of the manifestations of Sjögren syndrome, it was not possible to identify this 

symptom based on records of ambulatory visits. This is a result of the limitation of our data source. 

Nevertheless, our Sjögren syndrome cases were identified based on holders of certificate of 

catastrophic illness. Applications of catastrophic illness certificates are formally reviewed by the 

Taiwan's Bureau of National Health Insurance according to the criteria of the American-European 

Consensus Group for Sjögren syndrome. Therefore, our definition of Sjögren syndrome should be 

sufficiently accurate.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 1 (Dr. Genevieve Larkin), Comment #3:  

Page 7 sentence 3 - I am not convinced of the argument they use for early diagnosis. The 

management of dry eye should not differ whether they have SS or not.  

 

Response:  

We agree with the comment and have revised to sentence as follows:  

"Although there is no known cure for SS, early diagnosis of the disease should help to reduce the 

negative impact on the quality of life and the development of other associated complications such as 

interstitial lung diseases, neuropathy, renal tubular acidosis, autoimmune hepatitis, and primary biliary 

cirrhosis."  

 

-------------------------------------------------------------------------------------------------  
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Reviewer 1 (Dr. Genevieve Larkin), Comment #4:  

Study Samples. I wonder if catastrophic is a literal translation of the Taiwanese word and is there 

another word that could be used - Serious, life threatening?  

 

Response:  

The term "catastrophic illness" is the official terminology used by the National Health Insurance 

Administration of the Ministry of Health and Wealth, Taiwan. 

(http://www.nhi.gov.tw/English/webdata/webdata.aspx?menu=11&menu_id=596&WD_ID=596&webda

ta_id=3180). Although the original term in Chinese indeed means "serious", we prefer to follow the 

official terminology in order to stay consistent with other published studies that were based on the 

Taiwan National Health Research Database.  

 

-------------------------------------------------------------------------------------------------  

 

Reviewer 1 (Dr. Genevieve Larkin), Comment #5:  

Given they have access to this large data base does it include visits to the dentist as many of the SS 

patients present through this route rather than to an Ophthalmologist.  

 

Response:  

Thank you for this suggestion. We are currently exploring this option.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 1 (Dr. Genevieve Larkin), Comment #6:  

I think it might be useful to mention perhaps with a diagram the pattern of dryness that 

Ophthalmologists might look for to alert them to SS rather than other causes of dryness. Of note was 

the mean age - quite young which they did not comment on.  

 

Response:  

We agree that a diagram of the pattern of dryness will be useful for ophthalmologists to differentiate 

SS-related dry eye and non-SS-related dry eye. However, given the limited number of clinical 

variables available in the Taiwan National Health Research Database, which is developed primarily to 

serve an administrative claim database, it is not possible to construct such a diagram comprehensive 

enough for such a differentiation.  

 

-------------------------------------------------------------------------------------------------  

 

Reviewer 2 (Dr. Peter Watson), Comment #1:  

The main thing here is that the controls in Table 2 (and Table 1) appear to increase their number of 

visits the nearer they get to the index date of their case (who later gets the certificate of a catastrophic 

diagnosis). There is no apriori reason for this as these (controls) are supposedly healthy people so we 

need to see the odds ratios (or other measure) in Table 2 comparing the likelihood of a visit by the 

case to that of their controls to see that this odds ratio changes over the time intervals (ie comparing 

the control and case incidence rate ratios over time). This would then tell us whether the change in 

the cases who get a later formal diagnosis is over and above the change seen 'naturally' in their 

matched controls the nearer they get to the cases's index date. It may be for example there is simply 

a general worsening of health in the general population over time rather than a worsening in the 

diagnosed illness group (cases) per se.  

 

Response:  

We have added a calculation of incidence rate ratios comparing the cases versus controls for each 
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time interval in Table 2 of the revised manuscript. We agree with the reviewer that the increase in the 

number of visits the nearer they get to the index date in controls is a reflection of general worsening of 

health.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #2:  

I notice that on page 14 incidence rate ratios are mentioned in the text for Table 2 but that the 

heading to Table 2 uses confusingly frequencies which are not the same as rates e.g. a frequency of 

visits equal to 1.00 in the controls has a lower rate than a frequency of visits equal to 1 in the cases 

because there are five times as many controls as cases.  

 

Response:  

Thank you for pointing out the inconsistency in our terminology. We have revised the heading of 

Table 2 to "Trend of incidence rate ratio of the annual frequency of eye disorder-related ambulatory 

medical services over different time intervals prior to index date.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #3:  

The row and column headings in Table 1 could be more fully labelled (see later comments). I'd also 

like to see it stated that GEEs are used for repeated small counts thus utilising the case-control 

design.  

 

Response:  

Part of the confusion could be caused by the fact that Table 1 is spanned across two pages in the 

present format. The column headings should be clear in the final version with proper layout. Please 

see our response to Reviewer 2 Comment #21. Table 1 was not analyzed by GEEs. Only the 

incidence rate ratio in Table 2 was estimated with GEEs.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #4:  

The abstract mentions (bottom of page 3 to page 4) service utilities are used more in the two years 

prior to diagnosis but this is not mentioned in the paper or motivated therein. The Confidence 

intervals, for example, in Table 2 (page 14) for 1-2 and 7-8 overlap for cases.  

 

Response:  

The statement in the abstract was mentioned in the text following Table 2. We have revised that 

sentence to clarify that the results were referring to medical services use two years prior to index 

date. The interval 7-8 years was served as the reference category and therefore, it has no associated 

confidence interval.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #5:  

Bar graphs could be used to plot the positive skews of frequencies of both observed and predicted 

visits as given in subtable 3 of Table 1 and Table 2 as this motivates the negative binomial approach.  

 

Response:  

Although we agree that a graphical approach could show the positive skewness in Table 1 and 2, we 

think a table format will provide more informative representation of the changes in magnitude of the 
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frequencies and incidence rate ratios. In addition, the aim of the tables is to show that an increase in 

the utilization of eye disorder-related ambulatory medical services could be observed in patients with 

Sjögren syndrome several years prior to the diagnosis of the disease. The positive skewness has 

been taken into account with appropriate statistical analysis and we think it does not contribute 

additional information. We hope the reviewer and editor will agree with our opinion.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #6:  

I'd like more information on the issuing of certificates of catastrophic illness and on the missing 

numbers of people who did not have a visit within 8 years of index date and also a motivation for not 

using other matching variables such as socio-economic group. (For further details - please see later 

comments).  

 

Response:  

We have added additional information regarding the certificates of catastrophic illness in the revised 

manuscript. Please also see our responses to Reviewer 2, Comment #11 and #17. We have included 

urbanization levels and payroll-related insured amount as proxy measures for socio-economic status 

in the GEEs models in the revised manuscript. Regarding the individuals who did not visit within 8-

years of index date,  

we did not evaluate whether their frequencies were statistically different between the cases and 

controls because our study objective was aim to investigate the use of eye-disorder-related medical 

visits.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #7:  

You might like to add in 95% Confidence intervals for the observed number of visits in Table 1 as I am 

not sure if these differences over time in visits are statistically significant at least within group (cases 

and controls) but they are in Table 2 where the 0-1 confidence intervals for both cases and controls 

do not overlap the 7-8 ones.  

 

Response:  

In Table 1, the observed number of visits were simply counts and percentages without associated 

95% confidence intervals. The p-value for count data were obtained with either Chi-square or Fisher's 

exact test. The p-value for continuous data were obtained with non-parametric Mann-Whitney U test. 

We have added the latter sentence in the Materials and Methods section.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #8:  

I would though as mentioned above like to see a rate comparator and 95% CIs for each interval in 

Table 2 comparing the likelihood of a case visiting their hospital compared to their controls and see if 

these differences in rates also increase with time interval. One might be able to formally test changes 

in visiting rates over time with a time by group interaction.  

 

Response:  

We have included a new column in Table 2 showing a rate comparator with 95% CIs for each interval 

using the IRR of control as the reference category. We have also included a overall p-value 

comparing the group (case vs control) in the footnote of Table 2. A description of the new results has 

been added in the Results section.  
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-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #9:  

A couple of main points here: The authors are incorrect to imply (on page 21 in the last paragraph) 

that based upon the strength of the results for example in subtable 3 of Table 1 (and in the fits to 

these in Table 2) that cases (patients) are more likely compared to their controls to make hospital 

visits due to eye disorders the nearer they are to a formal diagnosis of a „certificate of catastrophic 

illness‟ because they do not estimate or test for differences in Table 2 comparing rates of visits 

between cases and controls or test for a trend in these rate differences over time. Since the 

frequencies of visits of both cases and also controls both increase over time (Table 1 and 2) the 

nearer they get to index date the changes in numbers of visits could be due to a general worsening in 

the population‟s health and not to the imminence of a diagnosis.  

 

Response:  

We have added a calculation of incidence rate ratios comparing the cases versus controls for each 

time interval in Table 2 of the revised manuscript. The differences between the cases and the controls 

were significant in all intervals except that of the 7-8 year before the index date.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #10:  

I also notice that in the text on page 14 incidence rate ratios are mentioned for Table 2 but that the 

heading of Table 2 rather confusingly then calls these annual frequencies. I assume that the IRRs are 

indeed rates or possibly average frequencies in that to be comparable the frequencies in Table 2 

must represent something like the average annual number of visits per year rather than a total annual 

frequency as there are potentially more controls who may have made visits since there are five times 

as many controls as cases so a (total) frequency of 1 for the controls would correspond to a smaller 

rate in the controls than a frequency of 1 in the cases. You could use an offset term to adjust for the 

different numbers of cases and controls in the study to get an average frequency of visits or 

proportion visiting. Not sure if this was done.  

 

Response:  

We apologized for the confusion and have revised the title of Table 2. The controls were selected 

using frequency-matching instead of individual-matching and therefore, the rates would be affected 

because of the 1:5 case:control ratio.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #11:  

A few other points are as below and suggested improvements include some clarifications in both the 

way in which certificates of illness are issued and of some of the tables, especially Table 1 and of 

further issues surrounding the matching used on page 9.  

 

I am not sure what a „a catastrophic illness‟ is but assume these are not all obviously related to eye 

problems hence giving a more powerful conclusion that eye disorders are a predictor of a range of 

future problems. (There is a mention of these illnesses in the abstract (pages 3-4) but I didn't spot one 

in the body of the text and it is not clear to me if these medical terms are all eye related).  

 

Response:  

The term "catastrophic illness" is the official terminology used by the National Health Insurance 

Administration of the Ministry of Health and Wealth, Taiwan. 

(http://www.nhi.gov.tw/English/webdata/webdata.aspx?menu=11&menu_id=596&WD_ID=596&webda
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ta_id=3180). In Taiwan, Sjögren syndrome is one of the 30 major categories of conditions that are 

considered as catastrophic illness. Patients suffering from with these illnesses will require long term 

treatment, which can put heavy economic burden on them. Therefore, these patients can apply for a 

certificate of catastrophic illness and certificate holders are exempted from co-payment of all medical 

cost associated with their catastrophic illnesses. In our case-control study, the Sjögren syndrome 

cases were identified through the use of the catastrophic illness files. Since the eye disorders 

considered in our study are not classified as catastrophic illness in Taiwan, they were identified using 

a different datafile in the Taiwan National Health Research Database.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #12:  

In Table 2 (pages 14-15) I would like to see the rates of visits by cases compared to their controls 

perhaps using a time by group (case/control) interaction. It would motivate the results if there is a 

difference in case and control rates at various time points and if this difference in rates increases with 

time to motivate the influence of an approaching index date in the cases on rate of visits since there is 

no reason apriori for the change seen in Table 2 (page 14) for the controls whose visits also increase 

with imminence of (case) index date for example an IRR of 1.92 (time interval 0-1) compared to 1.00 

(interval 7-8) for the controls.  

 

Response:  

We have added a calculation of incidence rate ratios comparing the cases versus controls for each 

time interval in Table 2 of the revised manuscript.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #13:  

It would be an idea to give an indication about the types of future „catastrophic illness‟ that are 

considered on page 9 in the study samples paragraph when the certificates are introduced. It would 

also be useful to further motivate the use of the GEE procedure over other chi-square techniques by 

stating it is used for modelling repeated counts ie modelling the correlation between a case and its (as 

suggested by the first sentence in the last paragraph on page 9) five controls. I also wonder if other 

factors could have been controlled for such as socio-economic group as it may be possible that ability 

to pay or diet which could be linked to socio-economic group and also influence people‟s health and in 

turn number and time of visits may be influential. There are also issues of standards of treatment e.g. 

if someone receives a „better‟ treatment due to going to a better hospital they may not develop 

medical issues requiring them to go back for treatment. This might suggest, for example, a matching 

of controls to cases based upon location (the so-called postcode lottery in Britain where some 

hospitals in some parts of the country have apparently better track records of treatment than others).  

 

Response:  

We used the „catastrophic illness‟ for the identification of Sjögren syndrome only. The study objective 

was not to identify other future „catastrophic illnesses‟ in our study population. Regarding the possible 

effects of socioeconomic status, we have now included urbanization levels and insured amount in our 

GEEs models. The insured amount, which is determined by payroll income, was used as a proxy 

measure of socio-economic status. We have added these two variables in Table 1 and included them 

in the GEEs models in Table 2. The inclusion of these two variables did not materially changed the 

overall results in Table 2.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #14:  

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2013-003862 on 20 M

ay 2014. D
ow

nloaded from
 

http://bmjopen.bmj.com/


Page 9, first sentence in last paragraph. Why are five times as many controls selected as cases? The 

last paragraph (pages 9-10) seems to suggest that five controls were selected for each case based 

upon the index year of the case ie controls were matched to cases so that the five controls were 

assessed at the same time as the case. Would a ratio of say 1:1 with each case matched to a control 

have been sufficient? The last sentence on page 9 mentions a randomly selected date is used but 

then appears to say that this date is the index date corresponding to issuing of the certificate which 

does not seem to me to be a random choice. I think what the authors mean to say is they randomly 

select the controls from those visiting on the date that the certificate is issued to the index case.  

 

Response:  

Since there is no single optimal case-to-control ratio, we adopted the convention of five controls per 

case to improve the study power. It has been demonstrated in simulation studies that little statistical 

power could be gained by further increasing this ratio. In addition, in secondary data analysis, there is 

no additional cost associated with increasing the number of controls used. Regarding to the second 

point, the controls were selected with frequency matching on year of index date (index year) with the 

cases. A random date within an index year was selected in each control to serve as the index date of 

the control. We have revised this portion of the text.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #15:  

If five controls are matched to individual cases I wonder if Table 1 (page 12) would more usefully be 

represented by stating in the control column how many of the controls who have been matched to the 

cases visited in each time period visited by the case to whom they were matched e.g. (last row on 

page 12) we have 254 cases seen within a year of their index date but presumably there are 

254x5=1270 controls who were matched to these cases so we could see how many of these 1270 

controls who were assessed at the same time as the cases who visited in this given interval (in this 

case within a year of being assessed) also visited in the given interval within a year of being assessed 

(ie within a year of their index date). In this way one is controlling for the time at which the individuals 

were first seen (index time) which is the matching variable (page 9 the first sentence of the last 

paragraph) which suggests the time of assessment is a criterion of importance. This would also make 

these results compatible with the results from the GEEs since these are giving pooled estimates 

comparing each case to its five controls. The interest would be in the proportion of controls matched 

with the cases who visited in the same interval that their matched case visited.  

 

Response:  

We used frequency matching rather than individual matching in our study. In addition, we also 

identified the controls by matching with the year of index date. The reviewer suggested that there 

should be 254x5=1270 controls matched to the 245 cases in 0-1 year prior to index date. However, 

these figures were simply the number of patients with eye disorder-related visits out of the pool of 

cases and controls. In other words, if we matched on these number based on the 1:5 ratio, the 

percentages of patients with eye disorder-related visits would be identical between the two groups. 

We might have misinterpreted the reviewer's comment but based on our study design, the number 

controls should not be matched with that of the cases for each time interval.  

 

-------------------------------------------------------------------------------------------------  

 

Reviewer 2 (Dr. Peter Watson), Comment #16:  

In the above I use the word „assessment‟ to describe the matching criterion described on page 9 as 

„index date‟ but am not clear from the text on page 9 what this means. Index date is described (last 

line of first paragraph on page 9) as „the date of application of the catastrophic illness certificate‟. Is 

this a date of diagnosis?  
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Response:  

The date of application of the catastrophic illness certificate is not the date of diagnosis. There is a 

time lag between the application of the certificate and the definitive diagnosis of Sjögren syndrome. In 

our previous study on rheumatoid arthritis using the same database (Lai et al. Increased frequency 

and costs of ambulatory medical care utilization prior to the diagnosis of rheumatoid arthritis: A 

national population-based study. Arthritis Care Res 2013, doi: 10.1002/acr.22146), the interval 

between the definitive diagnosis of rheumatoid arthritis and application of certificate of catastrophic 

illness was estimated to be only 8.1  13.3 days.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #17:  

Is this certificate a reliable indicator e.g. who makes this diagnosis and issues the certificate and what 

criteria need to be satisfied for the issuing of such a certificate? Is there a time lag (hinted at on page 

21 in the last sentence of the first paragraph) in such a certificate being issued and (last sentence on 

page 20 to 21) does the circumstance when such a certificate is not issued (exemption of copayment) 

remove a section of society from the study or is it random?  

 

Response:  

Patients diagnosed with Sjögren syndrome are eligible to apply for a certificate of catastrophic illness. 

Approved patients will be exempted from all related co-payments. Because of this financial incentive, 

almost all eligible patients should have applied for the certificate and therefore, the identification of 

Sjögren syndrome should be close to 100%. To apply for the certificate, applicants are required to 

have an official proof of diagnosis from their hospitals and therefore, the certificate is a reliable 

indicator of definitive diagnosis of Sjögren syndrome. There is a time lag between the definitive 

diagnosis of Sjögren syndrome and the issuance of the certificate. In our previous study on 

rheumatoid arthritis using the same database (Lai et al. Increased frequency and costs of ambulatory 

medical care utilization prior to the diagnosis of rheumatoid arthritis: A national population-based 

study. Arthritis Care Res 2013, doi: 10.1002/acr.22146), we have estimated that the interval between 

the definitive diagnosis of rheumatoid arthritis and application of certificate of catastrophic illness was 

only 8.1  13.3 days. Regarding the comment on the circumstance when such a certificate is not 

issued, patients who received a definitive diagnosis of Sjögren syndrome will not be denied for the 

certificate and therefore, no such section of the society is excluded from our study.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #18:  

Page 10. What criteria were used to decide when a Fisher‟s exact test (third last line) was used as 

opposed to a chi-square test. The count data (last line of page 10) is presumably referring to the 

number of visits made by each individual (case or control) with most people visiting only a few times 

and only a few visiting many times.  

 

Response:  

Fisher‟s exact test is used, following the convention that when the number of expected counts per cell 

were below 5. It is correct that most people visiting only a few times and only a few visiting many 

times.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #19:  

Page 11. I am assuming here that the time intervals mentioned in the left hand column of Tables 1 
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and 2 and the diagnoses mentioned in Table 3 were entered separately as predictors in separate 

models fitted using Generalized Estimating Equations. The main advantage of GEEs which could be 

mentioned here is that they are used specifically for matched data such as the data here where each 

case is matched with five controls so that we can model the correlation between a case and their 

controls with a response which takes the form of repeated (usually small) counts.  

 

Response:  

Thank you for your comment. We have indicated in the Statistical analysis section that the 

generalized linear models with a negative binomial distribution and a log link function were used. In 

addition, we have also indicated that GEEs was used to taking into account of within-subject 

correlation over time. Since we used frequency matching rather than individual matching, it was not 

necessary to analyze as a matched design. We have added a new reference for GEEs to provide 

additional background information of the statistical approach.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #20:  

Page 11. In the results paragraph the ages of the case and control groups appear to be identical 

having the same means, median and range. Given that the controls do not appear to have been 

matched using age this seems rather remarkable.  

 

Response:  

The controls were selected using frequency matching on 10-year age group and year of index year. 

Therefore, it should not be surprising to see similar mean and median age in both cases and controls. 

We have revised the wording in the Study Samples subsection in Materials and Methods to clarify the 

matching used in control selection.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #21:  

Pages 12-13, Table 1. It would be clearer if each subtable corresponding to tables having different 

type of responses and hence column headings was labelled separately e.g. putting in brackets after 

each subtable heading what each column represents. The third subtable on page 13, for example, 

has columns with no headings. I also found the description in row 1 “Eye disorder-related..” of the first 

subtable in Table 1 rather convoluted. Isn‟t the variable with categories 0-1,…7-8 repeated in the first 

column of the subtables comprising Table 1 simply the time to index case diagnosis?  

 

Response:  

The headings in the subtable (actually, the third row variable) in Table 1 are provided in the main 

column headings at the top of Table 1 as [frequency (%) or mean  SD (median, minimum - 

maximum)]. Part of the confusion could be caused by the fact that Table 1 is spanned across two 

pages in the present format. The column headings should be clear in the final version with proper 

layout.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #22:  

Page 13. Table 1. Why are there (in the row labelled „Overall 0-8‟) totals of only 93.7% of cases and 

81.5% of controls in the first subtable in Table 1? Is this saying that some cases and controls did not 

visit within 8 years of their index time? If so a separate row could be added >8 years to put in 

frequencies for the missing individuals. Since the total of the frequencies over time intervals in Table 1 

is greater than the n (347 and 1735 respectively) it must follow that each person is in more than one 
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time interval. This should be stated in the text and it would be interesting to see how many people 

(cases and controls) appear in one or more time intervals which presumably give the positive skew 

referred to at the bottom of page 10 and which motivate the use of the negative binomial distribution 

(perhaps in the form of a frequency bar graph). The conclusion is that ((347-325)/347= 6.3% of cases 

and ((1735-1414)/1735=18.5% of controls did not visit within eight years of index date and are 

consequently, presumably, excluded from the GEE analysis which consists of 325 cases and 1414 

controls or are those who did not visit within 8 years of index date included in the GEE analysis?)  

 

Response:  

It is correct that some cases and controls did not visit within 8 years of their index time. We did not put 

that as a separate row and evaluated whether the frequency was statistically different between the 

cases and controls because our study objective was aim to investigate the use, instead of the non-

use,, of eye-disorder-related medical visits. We have added a statement and a reference indicating 

that positive skewness in the data was consistent with the pattern of medical utilization in Taiwan in 

the Statisical analysis section.  

It is also correct that each person is included in more than one time interval and therefore GEE was 

used for the statistical analyses. Those who did not use any eye disorder-related visits within 8 years 

of index date was included in the GEE analyses.  

 

-------------------------------------------------------------------------------------------------  

 

Reviewer 2 (Dr. Peter Watson), Comment #23:  

Page 14. One could mention in the text on page 14 before Table 2 is discussed that the IRR 

mentioned in Table 2 is the Incidence Rate Ratio so that IRR is defined. The intervals could also be 

ordered in the same way in Tables 1 and 2 e.g. starting with the first row starting at 7-8 years before 

index date and going upto 0-1 years before index date in both.  

 

Response:  

The first sentence in the paragraph preceding Table 2 is "Table 2 presents the incidence rate ratios of 

annual frequency of eye disorder-related visits using the 7-8 year interval as the reference category." 

We have followed the reviewer's suggestion and rearranged the rows in Table 1 the same way as 

those in Table 2.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #24:  

 

I also wonder why the same data appears in both subtable 3 of Table 1 and Table 2. Are the Table 2 

rate ratios the fit to the observed rate ratios for the time intervals in subtable 3 of Table 1 (since the 

reference IRR of 1.00 is only specified in Table 2)? If so it would appear to be more appropriate to 

combine these rate ratios into a single table (Table 2) to assess the model fit or alternatively to graph 

the IRRs in the tables graphing both the observed and predicted IRRs (y-axis) by time interval (x-

axis).  

 

Response:  

The third row variable in Table 1 is the number of eye disorder-related visits per patient prior to index 

date by time interval whereas Table 2 is to represent the incidence ratio of annual frequency of 

utilization of eye disorder-related visits using the 7-8 year interval as the reference category. 

Therefore, the IRR in the reference category was set to 1.00. Table 1 is to provide readers with an 

overall view of the frequency of eye disorder-related visits in the cases and controls. Table 2 is to 

show the increased eye disorder-related visits over time in the cases and controls.  
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-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #25:  

 

A small point but the column labelled „Control‟ in each of Tables 1 to 3 (pages 12-17) could read 

ControlS (ie plural) to signify that the GEE model is comparing each case to its five controls.  

 

Response:  

Although each case is comparing to five controls, the column label was simply a "group" indicator, i.e., 

whether the observed number belongs to the case group or the control group. Therefore, we prefer to 

keep the singular label.  

 

-------------------------------------------------------------------------------------------------   

 

Reviewer 2 (Dr. Peter Watson), Comment #26:  

I did wonder if it is possible that some visits relating to the different diagnoses of Table 3 (pages 15-

16) or eye disorders of Tables 1 and 2 (pages 12-15) have been missed. Presumably we are 

assuming that the people who paid return visits remain in the Taiwanese database mentioned at the 

start of the second paragraph on page 7. Is it not possible that people move away or go abroad and 

have their visits registered elsewhere on another database and are therefore lost to follow-up?  

 

Response:  

Since a case-control study design were used by identifying patients with Sjögren syndrome and 

retrospectively identified their prior eye disorder-related visits, the issue of lost to follow-up is not a 

concern. 

VERSION 2 – REVIEW 

REVIEWER Peter Watson 
Medical Research Council 

REVIEW RETURNED 28-Feb-2014 

 

GENERAL COMMENTS We need to see a clear comparison of the time trends (mentioned on 
page 15) between the controls and cases and also comparisons of 
the Incidence Rate Ratios between time periods comparing the 
differences in incidence rates of eye disorder uses between the 
cases and controls across time periods e.g. formally using a 
statistical test to compare each time interval to the 7-8 baseline 
interval. I don't think these statistical comparisons are done although 
I find the p-value footnotes for Table 2 (pages 17-18) confusing.  
 
There is a mention on page 21 (last paragraph, lines 3-5) of why the 
controls show an increased trend but I also wonder why there is a 
sharp rise in time period 0-1 (compared to time period 1-2) in the 
number of visits made by cases relating to eye disorders on page 14 
of Table 1 jumping to 73% after a relatively steady increase. I also 
wonder whether this difference in the change in rates of eye disorder 
related visits between the cases and controls (5%= 16% (55%-39%) 
between years 7-8 and 1-2 from the issuing of the certificate for 
catastrophic illness (index date) in the patients minus 11% (43%-
32%) for the controls) as given in the upper half of Table 1 on page 
14 is regarded as large? I am omitting the 73% value of in the cases 
for the 0-1 interval as I am not sure why it shoots up then. Since it 
only happens for the 0-1 period is this increase reliable ie part of the 
underlying increase or a 'one-off' caused by a special external 
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factor?  
 
Is there a test statistic associated with the linear trend such as a 
regression coefficient that the p-value of 0.001 in the last row of 
Table 2 (page 18) is based upon?  
 
The rationale of testing the time by group interaction is that if it is 
present we can conclude that the time trend is either for the cases 
only or, more likely here, that there is a bigger trend in eye disorder 
related visits for the cases than for the controls so that if we are to 
pre-empt issues of catastrophic certificates of illness there has 
assumed to be a larger increase over time for those with the 
syndrome to make eye disorder visits ie eye disorders represent a 
pathology that is developing over time in a predictable way. 
 
I think just demonstrate how the cases show a larger increase in 
incidence of visits for eye related disorders than the controls. I can't 
see logically that one can argue that we can predict an event such 
as an issuing of a catastrophic illness certificate for a specific group 
of people such as the cases unless their rate of incidence of visits 
for the particular disorder in question changes at a greater amount 
over time (ie is more predictable) leading up to the issuing of the 
certificate than those without the disorder. If there is something 
about the cases which makes the issuing of a certificate more 
predictable than the controls then one can then argue that we can 
predict issues in advance for this disorder group. 
 
Page 16. The last sentence is not clear. Is this suggesting that the 
proportion of visits by patients with eye-related disorders declines at 
a smaller rate for cases than for controls? Looking at Table 1 on 
page 14 “by eye” I notice that the proportion of patients with eye 
disorders has gone up by 16% (55%-39%) between years 7-8 and 1-
2 from the issuing of the certificate for catastrophic illness (index 
date) in the patients and by 11% (43%-32%) in the controls which 
does not strike me as a substantial difference with similar rates of 
increase in the number of people with eye disorders in the two 
groups. I also notice that there seems to be a big increase in the 
cases between intervals 1-2 and 0-1 from the index date who make 
visits with eye related disorders (55% to 73%). Is there a reason for 
this apparently anomalously large increase in the cases given the 
smaller increases in both groups across the previous time periods? 
Given the number of patients in the 0-1 interval is so anomalously 
high (254 at 73%) apparently bucking the trend seen upto that time 
interval should this figure be used in the computation of the 
incidence rate ratio (IRR) on page 16 as it will have an impact on the 
result. Given it is not following the slower time trend seen previously 
could this sharper increase from between the 1-2 and 0-1 intervals 
for the cases be due to special circumstances?  
 
The second lot of figures in Table 1 in the lower half of page 14 
could I think more usefully be described as the average number of 
eye disorder-related visits per patient? I wonder further if the 
average number of eye disorder related visits could be misleadingly 
influenced by a small number of patients making many visits so that 
only a small number of patients are inflating the total number of eye 
related disorder visits.  
 
Page 17. The trend tests in the last row of Table 2 (page 18) could 
be removed and mentioned in the body of the text as it only contains 
a p-value (repeated on page 15). The difference in case and control 
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linear time trends in IRRs needs to be quoted in the text to show if it 
is only those with eye disorders who are making more hospital visits 
since if the controls are also showing the same increase in IRRs 
over time we cannot conclude that the increase in visits is due to 
Sjogren syndrome. Do these linear trends have regression 
associated coefficients one could quote?  
 
Is the right most column of Table 2 also comparing each time 
interval to years 7-8 since it has a different footnote which makes no 
mention of a baseline time period?  
 
Table 2 would be more informative if it compared the differences in 
case and control IRRs at each time period to the 7-8 baseline time 
period to show if the IRRs are changing relative to each other over 
time. The footnote on page 18 suggests that the case vs control IRR 
is comparing cases and controls for each time interval in isolation. I 
am not sure, though, if this is the case precisely how the IRRs for 
the cases versus controls on the right of Table 2 relates to the IRR 
for case and the IRR for control in each interval. For example the 
IRR case versus control for interval 6-7 is 1.49 but this is not equal 
to the ratio of IRRs for the case and control (1.49/1.22=1.22) for that 
interval which seems to me the obvious comparison measure 
between controls and cases in a single time interval.  
 
Page 20. The incidence rate ratios need to compare the rate of 
change over the time intervals which does not appear to be done in 
Table 3. My understanding of the IRRs in Table 3 are that they are 
the ratio of the number of visits for eye disorders to the number of 
visits for other types of disorder for the cases only, controls only and 
then comparing cases with controls for the same time period of two 
years prior to the index date. Not sure, also, why a single apparently 
arbitrary time period of two years prior to index date was chosen for 
Table 3 (as mentioned in the title of Table 3 on page 19)?  
 
The question of interest (the first sentence in the conclusion on page 
4) concerns whether the rate of change in the incidence of eye 
related visits is the same over time in cases and controls. Table 1 on 
page 13 and first line on page 14 tells us that there are more 
incidences of eye related visits in cases than controls both overall 
and at the start of the study (time interval 7-8) so we might expect 
that cases would show greater incidence of eye-related visits than 
controls at each time interval even with no change over time in 
incidence rate ratios in cases relative to controls and so have 
incidence rate ratios which are greater than one as shown by the p-
values in the right-most column of Table 3 on page 20. The 
question, however, is are these risk ratios changing over time.  
 
The second column of Table 3 (pages 19-20), although it is not 
mentioned, must be the number of visits per individual? Looking at 
the range of visits compared to the average it might be worth 
mentioning that we can see some patients visited a lot of times and 
others didn‟t visit at all in each time interval and that it may be small 
numbers of people who visit often who are actually shaping the 
results from these analyses.  
 
Page 9. Seventh line from the bottom showed say „A certificate of 
catastrophic illness‟.  
 
Page 10, first line. Not sure why 5 times as many controls used as 
matches to each patient. Would a 1:1 matching have been enough?  
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Page 21. To what does the rate ratio of 3.05 (last line) and 1.90 (first 
line of page 22) refer? I can't see this in any of the tables? Are these 
statistically significant effects?  
 
page 22. I notice the rate ratios 1.22 and 1.92 mentioned on page 22 
refer to case vs control comparisons on Table 2 (pages 17 and 18) 
most of whose rate ratios have overlapping confidence intervals so I 
wonder how strong this apparent change in the difference in 
incidence of visits for eye disorders is between cases and controls. 
Are any of these pairwise interval differences in rate ratios 
statistically significant especially if corrected for multiple 
comparisons? Really a test of a linear time trend difference between 
the groups in rate ratios would more succinctly address changes in 
trends between the cases and controls in rates of eye related visits 
over the eight time intervals.  

 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer 2 (Dr. Peter Watson), Comment #1:  
There is a mention on page 21 (last paragraph, lines 3-5) of why the controls show an increased trend 
but I also wonder why there is a sharp rise in time period 0-1 (compared to time period 1-2) in the 
number of visits made by cases relating to eye disorders on page 14 of Table 1 jumping to 73% after 
a relatively steady increase. I also wonder whether this difference in the change in rates of eye 
disorder related visits between the cases and controls (5%= 16% (55%-39%) between years 7-8 and 
1-2 from the issuing of the certificate for catastrophic illness (index date) in the patients minus 11% 
(43%-32%) for the controls) as given in the upper half of Table 1 on page 14 is regarded as large? I 
am omitting the 73% value of in the cases for the 0-1 interval as I am not sure why it shoots up then. 
Since it only happens for the 0-1 period is this increase reliable ie part of the underlying increase or a 
'one-off' caused by a special external factor?  
 
Response to Reviewer 2, Comment #1:  
We agree that the 73% may appear to be a sudden jump. We had previously investigated the annual 
frequency of ambulatory medical care utilization preceding the diagnosis of rheumatoid arthritis [Lai et 
al., Increased frequency and costs of ambulatory medical care utilization prior to the diagnosis of 
rheumatoid arthritis: a national population-based study. Arthritis Care Res 2014;66(3):371-8.], we 
observed a similar pattern in the cases. We think it is a reasonable observation since it is the time 
closest to the definitive diagnosis of Sjögren syndrome. It is possible that Sjögren syndrome was 
finally began to be suspected of and eventually led to its definitive diagnosis because of the sudden 
increase in eye disorder-related visits. Therefore, we think that the observed figure of 73% in the time 
period 0-1 year is equally reliable as other figures in the table.  
 
-------------------------------------------------------------------------------------------------   
 
Reviewer 2 (Dr. Peter Watson), Comment #2:  
Is there a test statistic associated with the linear trend such as a regression coefficient that the p-
value of 0.001 in the last row of Table 2 (page 18) is based upon?  
 
Response to Reviewer 2, Comment #2:  
Yes. The p-values in the last row of Table 2 are based on the regression coefficient (β) of the 
incidence ratio ratios over the eight time intervals. We have added the values in the revised 
manuscript.  
 
-------------------------------------------------------------------------------------------------   
 
Reviewer 2 (Dr. Peter Watson), Comment #3:  
The rationale of testing the time by group interaction is that if it is present we can conclude that the 
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time trend is either for the cases only or, more likely here, that there is a bigger trend in eye disorder 
related visits for the cases than for the controls so that if we are to pre-empt issues of catastrophic 
certificates of illness there has assumed to be a larger increase over time for those with the syndrome 
to make eye disorder visits ie eye disorders represent a pathology that is developing over time in a 
predictable way.  
 
I think just demonstrate how the cases show a larger increase in incidence of visits for eye related 
disorders than the controls. I can't see logically that one can argue that we can predict an event such 
as an issuing of a catastrophic illness certificate for a specific group of people such as the cases 
unless their rate of incidence of visits for the particular disorder in question changes at a greater 
amount over time (ie is more predictable) leading up to the issuing of the certificate than those without 
the disorder. If there is something about the cases which makes the issuing of a certificate more 
predictable than the controls then one can then argue that we can predict issues in advance for this 
disorder group.  
 
 
Response to Reviewer 2, Comment #3:  
We have calculated the time by group interaction and found that it was significant (p=0.010). We have 
added this to the new Table 3 and have revised the Results section accordingly. In addition, the main 
objective of our study was to investigate the utilization of eye disorder-related ambulatory medical 
services prior to the diagnosis of primary Sjögren syndrome. The aim was not to develop a prediction 
model of Sjögren syndrome based on the use of eye disorder-related ambulatory medical services 
prior to its definitive diagnosis. The issuance of a certificate of catastrophic illness for Sjögren 
syndrome in Taiwan is based on the criteria of the American-European Consensus Group for Sjögren 
syndrome.  
 
-------------------------------------------------------------------------------------------------   
 
Reviewer 2 (Dr. Peter Watson), Comment #4:  
Page 16. The last sentence is not clear. Is this suggesting that the proportion of visits by patients with 
eye-related disorders declines at a smaller rate for cases than for controls? Looking at Table 1 on 
page 14 “by eye” I notice that the proportion of patients with eye disorders has gone up by 16% (55%-
39%) between years 7-8 and 1-2 from the issuing of the certificate for catastrophic illness (index date) 
in the patients and by 11% (43%-32%) in the controls which does not strike me as a substantial 
difference with similar rates of increase in the number of people with eye disorders in the two groups. 
I also notice that there seems to be a big increase in the cases between intervals 1-2 and 0-1 from the 
index date who make visits with eye related disorders (55% to 73%). Is there a reason for this 
apparently anomalously large increase in the cases given the smaller increases in both groups across 
the previous time periods? Given the number of patients in the 0-1 interval is so anomalously high 
(254 at 73%) apparently bucking the trend seen upto that time interval should this figure be used in 
the computation of the incidence rate ratio (IRR) on page 16 as it will have an impact on the result. 
Given it is not following the slower time trend seen previously could this sharper increase from 
between the 1-2 and 0-1 intervals for the cases be due to special circumstances?  
 
Response to Reviewer 2, Comment #4:  
Please see our response to Comment #1. We think the sharp rise was the result of increased 
frequency of medical visits as eye disorder-related problems became more severe when the time was 
close to the definitive diagnosis of Sjögren syndrome, rather than anomalies of the data. In addition, 
we have also added the calculation of time by group interaction (p=0.010).  
 
---------------------------------------------------------------------------------------- ---------  
 
Reviewer 2 (Dr. Peter Watson), Comment #5:  
The second lot of figures in Table 1 in the lower half of page 14 could I think more usefully be 
described as the average number of eye disorder-related visits per patient? I wonder further if the 
average number of eye disorder related visits could be misleadingly influenced by a small number of 
patients making many visits so that only a small number of patients are inflating the total number of 
eye related disorder visits.  
 
Response to Reviewer 2, Comment #5:  
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We agree that a small number of patients making many visits do exist and therefore, we have also 
provided median, minimum, and maximum in addition to mean and standard deviation in Table 1. In 
addition, the p-values were calculated using non-parametric Mann-Whitney U-test to reduce the 
influence of the outliers.  
 
-------------------------------------------------------------------------------------------------   
 
Reviewer 2 (Dr. Peter Watson), Comment #6:  
Page 17. The trend tests in the last row of Table 2 (page 18) could be removed and mentioned in the 
body of the text as it only contains a p-value (repeated on page 15). The difference in case and 
control linear time trends in IRRs needs to be quoted in the text to show if it is only those with eye 
disorders who are making more hospital visits since if the controls are also showing the same 
increase in IRRs over time we cannot conclude that the increase in visits is due to Sjogren syndrome. 
Do these linear trends have regression associated coefficients one could quote?  
 
Response to Reviewer 2, Comment #6:  
Yes. The p-values in the last row of Table 2 are based on the regression coefficient (β) of the 
incidence ratio ratios over the eight time intervals. We have added the values in the Table 2 of the 
revised manuscript.  
 
-------------------------------------------------------------------------------------------------   
 
Reviewer 2 (Dr. Peter Watson), Comment #7:  
Is the right most column of Table 2 also comparing each time interval to years 7-8 since it has a 
different footnote which makes no mention of a baseline time period?  
 
Response to Reviewer 2, Comment #7:  
Thank you for noting the need for clarification of the figures in the rightmost column of Table 2. The 
column was added in response to your suggestion in the previous round of comments. The rate 
comparator was calculated for each interval using the IRR of the control as the reference category 
(i.e., to be compared within each row). It was not meant to be compared with the baseline time period 
(i.e., not to be compared within the column) We have modified the column header to "Case vs control 
for each time interval" in the revised manuscript.  
 
-------------------------------------------------------------------------------------------------   
 
Reviewer 2 (Dr. Peter Watson), Comment #8:  
Table 2 would be more informative if it compared the differences in case and control IRRs at each 
time period to the 7-8 baseline time period to show if the IRRs are changing relative to each other 
over time. The footnote on page 18 suggests that the case vs control IRR is comparing cases and 
controls for each time interval in isolation. I am not sure, though, if this is the case precisely how the 
IRRs for the cases versus controls on the right of Table 2 relates to the IRR for case and the IRR for 
control in each interval. For example the IRR case versus control for interval 6-7 is 1.49 but this is not 
equal to the ratio of IRRs for the case and control (1.49/1.22=1.22) for that interval which seems to 
me the obvious comparison measure between controls and cases in a single time interval.  
 
Response to Reviewer 2, Comment #8:  
Although the IRR in the rightmost column of Table 2 is the ratio of IRRs for the case and control, it 
must be adjusted by the differences between the incidence rates between the case and control. For 
example, to get 1.49 in the interval 6-7 year, the ratio (1.49/1.22) needs to multiple by 1.22 (the IRR 
between case and control at the interval 7-8).  
 
-------------------------------------------------------------------------------------------------  
 
Reviewer 2 (Dr. Peter Watson), Comment #9:  
Page 20. The incidence rate ratios need to compare the rate of change over the time intervals which 
does not appear to be done in Table 3. My understanding of the IRRs in Table 3 are that they are the 
ratio of the number of visits for eye disorders to the number of visits for other types of disorder for the 
cases only, controls only and then comparing cases with controls for the same time period of two 
years prior to the index date. Not sure, also, why a single apparently arbitrary time period of two years 

 on M
ay 16, 2023 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2013-003862 on 20 M

ay 2014. D
ow

nloaded from
 

http://bmjopen.bmj.com/


prior to index date was chosen for Table 3 (as mentioned in the title of Table 3 on page 19)?  
 
Response to Reviewer 2, Comment #9:  
Thank you for the suggestion. We have changed the analysis in Table 3 to evaluate the interaction 
effect, in addition to the main effects of group and time, between group and time over the entire eight-
year period. A p-value for the interaction effect for each of the five eye disorders are presented in 
Table 3.  
 
-------------------------------------------------------------------------------------------------   
 
Reviewer 2 (Dr. Peter Watson), Comment #10:  
The question of interest (the first sentence in the conclusion on page 4) concerns whether the rate of 
change in the incidence of eye related visits is the same over time in cases and controls. Table 1 on 
page 13 and first line on page 14 tells us that there are more incidences of eye related visits in cases 
than controls both overall and at the start of the study (time interval 7-8) so we might expect that 
cases would show greater incidence of eye-related visits than controls at each time interval even with 
no change over time in incidence rate ratios in cases relative to controls and so have incidence rate 
ratios which are greater than one as shown by the p-values in the right-most column of Table 3 on 
page 20. The question, however, is are these risk ratios changing over time.  
 
Response to Reviewer 2, Comment #10:  
In the revised manuscript, we have calculated the time by group interaction and found that it was 
significant (p=0.010). Thus, it can be concluded that the risk ratios of the cases were increasing faster 
relative to those of the controls over time.  
 
-------------------------------------------------------------------------------------------------   
 
Reviewer 2 (Dr. Peter Watson), Comment #11:  
Page 9. Seventh line from the bottom showed say „A certificate of catastrophic illness‟.  
 
Response to Reviewer 2, Comment #11:  
Thank you for pointing out the error. We have corrected it in the revised manuscript.  
 
-------------------------------------------------------------------------------------------------   
 
Reviewer 2 (Dr. Peter Watson), Comment #12:  
Page 10, first line. Not sure why 5 times as many controls used as matches to each patient. Would a 
1:1 matching have been enough?  
 
Response to Reviewer 2, Comment #12:  
Since there is no single optimal case-to-control ratio, we adopted the common convention in 
analyzing the National Health Insurance Research Database of five controls per case. In addition, no 
additional cost in data collection is associated with an increase in the number of control per case used 
in secondary data analysis. Nevertheless, the gain is statistical efficiency (Pitman efficiency) becomes 
progressively less beyond 4 or 5 controls per case. [Reference: Ury HK. Efficiency of case-control 
studies with multiple controls per case: continuous or dichotomous data. Biometrics 1975;31:643-9.]  
 
-------------------------------------------------------------------------------------------------   
 
Reviewer 2 (Dr. Peter Watson), Comment #13:  
Page 21. To what does the rate ratio of 3.05 (last line) and 1.90 (first line of page 22) refer? I can't see 
this in any of the tables? Are these statistically significant effects?  
 
Response to Reviewer 2, Comment #13:  
Those two figures were the IRR at the 0-1 year interval of the cases and controls, respectively. We 
have rewritten the statement to include the results of the group by time interaction.  
 
-------------------------------------------------------------------------------------------------   
 
Reviewer 2 (Dr. Peter Watson), Comment #14:  
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page 22. I notice the rate ratios 1.22 and 1.92 mentioned on page 22 refer to case vs control 
comparisons on Table 2 (pages 17 and 18) most of whose rate ratios have overlapping confidence 
intervals so I wonder how strong this apparent change in the difference in incidence of visits for eye 
disorders is between cases and controls. Are any of these pairwise interval differences in rate ratios 
statistically significant especially if corrected for multiple comparisons? Really a test of a linear time 
trend difference between the groups in rate ratios would more succinctly address changes in trends 
between the cases and controls in rates of eye related visits over the eight time intervals.  
 
Response to Reviewer 2, Comment #14:  
We have removed that statement and replaced with the results of the significant group by time 
interaction effect. Once again, we thank Reviewer 2 for the invaluable suggestion of calculating a 
group by time interaction, which we agree have helped to show the differences over time in the 
utilization of eye disorder-related ambulatory medical services between the cases and controls.  
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