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VERSION 1 - REVIEW 

REVIEWER Peter Watson 
Medical Research Council  
UK 

REVIEW RETURNED 26-Aug-2014 

 

GENERAL COMMENTS I would like to see either a justification for the apparent combining of 
the relative risks and odds ratios (line 4 on page 8) into the one set 
of meta-analyses as given in Table 4 on page 19 (whose results are 
subsequently referred to in the discussion on pages 20-23 and the 
results section of the abstract on page 3) or separate meta-analyses 
performed on Odds Ratios and Relative Risks.  
 
For replicability it would be useful to know if a transform of the 
proportions was used in the pooling of the prevalence rates in the 
meta-analysis 
 
The main issue here is justifying treating Relative Risks as Odds 
Ratios.  
 
There is also a large amount of heterogeneity in the study 
prevalences in Figure 2 which bring into question the usefulness of a 
pooled prevalence estimate. 
 
Prevalence, risk factors and associations of Primary Raynaud’s 
Phenomenon: Systematic review and meta-analysis of observational 
studies bmjopen-2014-006389  
 
Page 7. On page 8, lines 39-41, Relative Risks and Odds Ratios 
which are defined differently are referred to but only the Odds Ratio 
(OR) seems to be mentioned in the results namely as a column 
heading in Table 4 (page 19) and also in the abstract (page 3) 
suggesting these two different summary measures may have been 
regarded as being equivalent to one another and used 
interchangeably for the meta-analyses. Davies and Crombie (1998) 
say that “Unfortunately, there is a recognised problem that odds 
ratios do not approximate well to the relative risk when the initial risk 
(that is, the prevalence of the outcome of interest) is high. Thus 
there is a danger that if odds ratios are interpreted as though they 
were relative risks then they may mislead”.  
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Page 8, line 46. I also wonder if a transformation of the proportions 
was used to obtain the pooled prevalence estimate given in the 
lower diagram in Figure 2? The use of a transform could be 
mentioned in the statistical analysis on page 8. Metaprop in R, for 
example, enables the uses of the arcsine and logit transforms which 
are commonly used when analysing proportions by logistic 
regressions or ANOVAs. The arcsine is a variance stabilising 
transform which has the useful property of the variance of a 
proportion not being dependent on that size of the proportion. It 
seems intuitively a good thing if we are combining proportions that 
the weights used in giving the pooled estimate (usually 1/variance) 
should be independent of the proportion.  
 
Page 8. Line 48 should read ‘Forest’.  
 
Page 13. The first plot at the top of Figure 2 only contains five 
studies (which correspond to five of the studies in Tables 2 and 3 on 
page 14 and 16 respectively) so I wonder if there are enough studies 
to be able to test, or indeed, adjust for, publication bias.  
 
There is a considerable amount of heterogeneity amongst the 
prevalence rates as shown by the p-value in the forest plot caption in 
Figure 2. I wonder if this is due to differences in demographic effects 
such as age, gender, socio-economic class and, indeed, country and 
if a pooling of studies which are not adjusting for demographics 
associated with prevalence is interpretable. If, for example, some 
studies, are adjusting prevalence levels for age and others are not 
are the proportions in these two studies comparable?  
 
As a result of this heterogeneity of prevalences we have a pooled 
estimate with a 95% confidence interval of between 0.02 and 0.09 
(line 29, on page 3). I am not an expert in this area but this 
confidence interval does seem quite large with the higher value 
(0.09) over four times that of the lower value (0.02) so is the length 
of this confidence interval sufficiently small as to be able to give us a 
suitably accurate measure of prevalence for clinical work?  
 
Page 16, Table 3. It could be added into the caption for Table 3 that 
it is looking at prevalence rates for males and females. Why is the 
Maricq study added to Table 3 with the five studies used in the 
meta-analysis in Figure 2? The Maricq study is further mentioned in 
the footnote to Table 3 as being split into ‘USA’ and ‘France’ 
whereas in Table 1 line 21 on page 11 it is referred to as ‘France & 
USA’. To be consistent the entry in Table 1 could be subdivided into 
a ‘USA’ and a ‘France’ element. The total number of studies in Table 
3 should also be seven rather than the six as given as the Maricq 
paper is being subdivided into two studies (one from the USA and 
one from France). I also wonder if given that the prevalences for 
males and females are both given for the Maricq USA and French 
samples in Table 3 if a total prevalence could have been computed 
for the Maricq study working out separate total prevalences for 
France and USA and these inserted into Table 3 and possibly into 
the meta-analysis as presented in Figure 2.  
 
Page 19, Table 4. Although it does not state this in the title to Table 
4 I assume these are pooled odds ratios in the ‘OR’ column so that 
each row in the Table corresponds to a separate meta-analysis? I 
further assume the absence of an I^2 value in the second column 
from the right is due to low numbers of studies having the particular 
risk factor in question? Given each row corresponds to a separate 
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meta-analysis were tests of publication bias and funnel plots used to 
attempt to correct for possible publication bias when 6+ studies were 
found? You could also highlight in ‘bold’ odds ratios whose 95% 
confidence intervals do not contain ‘1’ suggesting a possible 
association with the risk factor since these are flagged in both the 
results on page 17 and later again in the discussion from pages 20-
23. You could add to the footnote on line 35 of page 19 which 
mentions O’Keefe (1992) what the ORs are unadjusted for 
(presumably demographics?)  
 
Page 20, lines 27-29. How many is ‘Almost all studies’ which show a 
higher prevalence of PRP in women? Similarly lines 38-39 you could 
mention in how many studies PRP was found not to increase with 
age.  
 
Reference  
Davies HTO and Crombie IK (1998) When can odds ratios mislead? 
BMJ 316:989 

 

REVIEWER Dr Dimitrios Kassimos 
Rheumatology Unit, 401 General Military Hospital of Athens, Greece 

REVIEW RETURNED 27-Aug-2014 

 

GENERAL COMMENTS A well written systematic review and metaanalysis  
of observational studies on prevalence, risk factors and associations 
of PrimaryRaynaud’s Phenomenon. 

 

REVIEWER Gordon Purdie 
University of Otago, Wellington  
New Zealand 

REVIEW RETURNED 11-Sep-2014 

 

GENERAL COMMENTS 1.  
The introduction or methods section should include how 
possible PRP is defined. Studies of possible PRP 
presumably meet the inclusion criterion.  
 
2.  
Abstract, results, page 3 row 38, needs to say what marital 
status odds ratio refers to (this OR appears problematic, see 
below).  
 
3.  
However, a search could also have been performed of the 
literature lists of the articles found.  
 
6.  
See (1) above.  
 
7.  
The Methods section, 4. Statistical analysis, page 8, row 44, 
says that “The fixed effects model was used to combine the 
data if they were homogenous, otherwise the random effects 
model was used if the data were heterogeneous.” The 
decision to use a random or fixed effects model could be 
based on consideration of the designs of the studies in the 
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meta-analysis rather than examination of the data and tests 
for heterogeneity. The fixed effect model assumes all the 
studies are measuring the same thing. As there are 
differences between the studies in the definitions of PRP, 
and differences in age range and location, an assumption of 
homogeneity seems unreasonable. The studies could be 
assumed be heterogeneous and a random effects model 
applied (without testing heterogeneity). Homogeneity might 
be plausible for incidence and relative risk estimates. The 
abstract states that “random effects model was used”.  
 
13.  
Some PRISMA page numbers are missing, including 19 
(Risk of bias within studies). A major risk of bias in these 
studies is non-responder bias. The response rates could be 
presente.  
 
Although page numbers are given, some checklist items are 
incomplete. For 20 (Results of individual studies ): For all 
outcomes considered … present, for each study: (a) simple 
summary data … Individual summary data is missing for 
associations (table 4). They and forest plots could be 
included as supplementary files. 

Is the range reported prevalence from ref 6 (page 4, row 45) for PRP 
or RP, it appears to be for RP.  
 
The description of the literature search in the methods (page 5, rows 
27-37) is narrower than appendix 1. The grammar could be changed 
to reflex that.  
 
Appendix 1 might be easier to read if the list of the PubMed search 
strategy was reversed (#1 to #43).  
 
It is not clear why some RP prevalence studies are not included from 
the search strategy. For example, although I have not reviewed 
them, it is not clear why two studies (Valter I, Maricq HR. Prevalence 
of Raynaud phenomenon in Tartu and Tartumaa, southern Estonia. 
Scand J Rheumatol. 1997;26(2):117–24 and Czirjak L, Kiss CG, 
Lovei C, et al. Survey of Raynaud's phenomenon and systemic 
sclerosis based on a representative study of 10,000 south-
Transdanubian Hungarian inhabitants. Clin Exp Rheumatol. 
2005;23(6):801–8), that have MeSH subject headings of Prevalence 
and Raynaud disease, are not included. They appear to meet the 
criteria if others RP prevalence studies do.  
 
The references for the specific criteria to define PRP could be made 
clear on page 9, row 54. I suggest something like this: (3 studies[8, 
19, 30] Allen & Brown[1], 3[9, 34, 35] Leroy & Medsger[2], 4[6, 20, 
31-32] UK Scleroderma Study Group[4]).  
 
The studies of Maricq (1997) involved two staged sampling. I think 
this should be included in the sample sizes table 2. For example, for 
South Carolina the sample size could be given as 2086/432 with a 
footnote that there was two stage sampling.  
 
In table 2 the age column could be headed ‘Age mean (SD)/range’.  
 
The difference in pooled prevalence between women and men 
(page 12, row 12) appears small compared with the prevalences in 
table 2. Were the prevalences from Maricq (1997) included in the 
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gender meta-analyses? Forest plots could be included for women 
and men.  
 
There appears to be an error for the median prevalence for men in 
France (page12, row 34, should be 6.3% not 6.5%).  
 
Page 12 row 44, says ‘Voulgari (2000) Purdie (2009) and Jones 
(2003) also failed to find any increase or decrease in PRP with age’. 
Purdie (2009) reported ‘prevalence was significantly higher in 
younger people’. Although Fraenkel (1999) did not report prevalence 
by age, they reported an age relationship (their table 2).  
 
The results (3: Incidence of Primary Raynauds Phenomenon, page 
17) states that ‘Neither study provided 95%CIs’. The published CI 
have been included from Carpentier et al and CI could be calculated 
the numbers given in Suter et al and annualised incidence rates 
reported (14+9 cases, about (639+591)x7.1 person-years of follow-
up, 0.26; 95%CI 0.17¬, 0.39; 
www.openepi.com/PersonTime1/PersonTime1.htm). Although these 
two incidence estimates are close only one, rather than a pooled 
estimate is reported in the abstract and discussion (page 20, row 
15).  
 
Table 4 the number should be headed ‘(No. of participants)’ not ‘(No. 
of patients)’. Should the title specify PRP.  
 
Given that I^2 is calculated from Cochran’s Q there is an 
inconsistency in table 4 where p-values are reported for Cochran’s Q 
and no I^2 statistic is given. Too many significant figures are given 
for Cochran’s Q p-values – those beyond two are not of interest.  
 
It appears from the footnote (*) for marital status in Table 4 that OR 
for married vs single/separated/widowed/divorced and married/never 
married vs separated/widowed/divorced have been pooled. I think 
these different groupings of never married suggest that these should 
not be combined. See also the discussion page 21, row 3, where the 
pooled odds ratio is referred to as married vs. 
single/separated/widowed/divorced.  
 
There could be some discussion of whether likely rates of non-PRP 
in possible PRP and can be speculated. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1 Comments (12 points)  

1: I would like to see either a justification for the apparent combining of the relative risks and odds 

ratios (line 4 on page 8) into the one set of meta-analyses as given in Table 4 on page 19 (whose 

results are subsequently referred to in the discussion on pages 20-23 and the results section of the 

abstract on page 3) or separate meta-analyses performed on Odds Ratios and Relative Risks.  

 

Response: Thank you for your comment. To assess the risk factors and associations of different 

variables with Primary Raynaud’s Phenomenon we used (or extracted data to calculate) the odds 

ratio from case control studies or relative risk or hazard ration from cohort studies. We planned to pool 

them separately according to study design and relative risk measures. However, of 33 studies (2 

cohort, 17 cross-sectional and 14 case control studies) included in the risk/association analysis, all 

used OR, or could be calculated for the OR. We therefore used the OR as a universal relative risk 

measure for all 33 studies. We indeed calculated the OR according to different study designs and did 
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not find any significant difference. Association with female gender, ORs (95%CIs) were 1.44 (0.99, 

2.09) for the cohort studies, 1.83 (1.01, 2.27)  

for cross sectional studies and 1.49 (1.20,1.84) for the case control studies respectively. We therefore 

used the overall OR for each risk factor/association (page 8, paragraph 1, lines 2-5). We hope this is 

now clearer?  

 

 

2: For replicability it would be useful to know if a transform of the proportions was used in the pooling 

of the prevalence rates in the meta-analysis  

 

 

Response: Yes, the proportions were transformed into a quantity - the Freeman-Tukey variant of the 

arcsine square root (Stuart and Ord 1994) which is suitable for the usual fixed and random effects 

summaries (DerSimonian and Laird 1986). The pooled proportion was calculated as the back-

transform of the weighted mean of the transformed proportions, using inverse arcsine variance 

weights for the fixed effects model and DerSimonian-Laird (1986) weights for the random effects 

model. This has now been added in the methods (page 7, paragraph 3, lines 19-22) and reads as 

follows:  

 

“The pooled proportion was calculated as the back-transform of the weighted mean of the 

transformed proportions, using inverse arcsine variance weights for the fixed effects model and 

DerSimonian-Laird (1986) weights for the random effects model.”  

The following two references have been added as references 13 & 14.  

13. DerSimonian R, Laird N. Meta-analysis in Clinical Trials. Controlled Clinical Trials 1986;7:177-

188.  

14. Stuart A, Ord JK. Kendall's Advanced Theory of Statistics (6th edition). London: Edward Arnold 

1994.  

 

3: There is also a large amount of heterogeneity in the study prevalences in Figure 2 which bring into 

question the usefulness of a pooled prevalence estimate.  

Prevalence, risk factors and associations of Primary Raynaud’s Phenomenon: Systematic review and 

meta-analysis of observational studies bmjopen-2014-006389  

 

Response: It is very common that prevalence varies between studies due to different definition of the 

disease and selection of the population. We therefore using the random effects model to pool the 

data, under the assumption that they were from different populations. The caveat of pooling different 

prevalence together has been discussed (page 13, paragraph 2, lines 5-8 & page 15, paragraph 1, 

lines 1-3)  

 

4: Page 7. On page 8, lines 39-41, Relative Risks and Odds Ratios which are defined differently are 

referred to but only the Odds Ratio (OR) seems to be mentioned in the results namely as a column 

heading in Table 4 (page 19) and also in the abstract (page 3) suggesting these two different 

summary measures may have been regarded as being equivalent to one another and used 

interchangeably for the meta-analyses. Davies and Crombie (1998) say that “Unfortunately, there is a 

recognised problem that odds ratios do not approximate well to the relative risk when the initial risk 

(that is, the prevalence of the outcome of interest) is high. Thus there is a danger that if odds ratios 

are interpreted as though they were relative risks then they may mislead”.  

 

Response: We fully agree with the reviewer that OR is different from RR, and it tends to overestimate 

the relative risk especially for common diseases. OR is often used in case control study design, 

whereas RR/HR is often used in cohort studies (sometimes in cohort study design when outcome is 

dichotomous and multiple confounding factors are adjusted using the logistic regression model). As 
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responded previously, we planned to pool them separately as appropriate to examine the differences 

by measure and study design. However, we found all studies (n=33) either reported OR or provided 

the data to calculate the OA. We therefore used the OR as an overall outcome measure irrespective 

of the study design. Nevertheless, we did pool the OR per study design and did not found any 

difference between them. We therefore only reported the overall OR per risk factor/association to 

keep the length of this report. This has been described in the methods to avoid further confusion 

(page 8, paragraph 1, lines 2-5).  

 

5: Page 8, line 46. I also wonder if a transformation of the proportions was used to obtain the pooled 

prevalence estimate given in the lower diagram in Figure 2? The use of a transform could be 

mentioned in the statistical analysis on page 8. Metaprop in R, for example, enables the uses of the 

arcsine and logit transforms which are commonly used when analysing proportions by logistic 

regressions or ANOVAs. The arcsine is a variance stabilising transform which has the useful property 

of the variance of a proportion not being dependent on that size of the proportion. It seems intuitively 

a good thing if we are combining proportions that the weights used in giving the pooled estimate 

(usually 1/variance) should be independent of the proportion.  

 

Response: please see our response to Q2  

 

 

6: Page 8. Line 48 should read ‘Forest’.  

 

Response: Thank you, this has been amended as suggested by the comment (page 8, paragraph 1, 

line 5)  

 

7: Page 13. The first plot at the top of Figure 2 only contains five studies (which correspond to five of 

the studies in Tables 2 and 3 on page 14 and 16 respectively) so I wonder if there are enough studies 

to be able to test, or indeed, adjust for, publication bias.  

 

Response: Indeed, the funnel plot and the Egger’s test may not be powerful enough to detect 

publication bias for a fewer studies (e.g., <=5). We have therefore removed the funnel plot (figure 2 

legend page 23, See PDF file named “Figures 1 & 2_Primary Raynauds systematic review. Uploaded 

separately as advised by editorial office) and used the Harbord test which is more sensitive for 

publication bias  

We have amended the manuscript to reflect this which now reads as “We used the Harbord test to 

detect publication bias (1.59 92.5% CI -21.6,24.8, P=0.87)” (page 10, paragraph 1, lines 5-6)  

 

8: There is a considerable amount of heterogeneity amongst the prevalence rates as shown by the p-

value in the forest plot caption in Figure 2. I wonder if this is due to differences in demographic effects 

such as age, gender, socio-economic class and, indeed, country and if a pooling of studies which are 

not adjusting for demographics associated with prevalence is interpretable. If, for example, some 

studies, are adjusting prevalence levels for age and others are not are the proportions in these two 

studies comparable?  

 

Response: According to our experience, prevalence data are almost always heterogeneous. This may 

be due to definition of the disease, country of study, age, gender and other differences between 

studies. The five studies included in this meta-analysis were similar in terms of participants (general 

population) and definition of Raynauds (primary Raynauds). They are still heterogeneous! We were 

unable to identify detailed demographic and other differences between these studies, which is one of 

the caveats of this study discussed on page 12, paragraph 2, lines 5-8.  
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9: As a result of this heterogeneity of prevalences we have a pooled estimate with a 95% confidence 

interval of between 0.02 and 0.09 (line 29, on page 3). I am not an expert in this area but this 

confidence interval does seem quite large with the higher value (0.09) over four times that of the lower 

value (0.02) so is the length of this confidence interval sufficiently small as to be able to give us a 

suitably accurate measure of prevalence for clinical work?  

 

Response: This wider confidence interval reflects well the high heterogeneity (less precise!) for the 

pooled prevalence of the five studies.  

 

10: Page 16, Table 3. It could be added into the caption for Table 3 that it is looking at prevalence 

rates for males and females. Why is the Maricq study added to Table 3 with the five studies used in 

the meta-analysis in Figure 2? The Maricq study is further mentioned in the footnote to Table 3 as 

being split into ‘USA’ and ‘France’ whereas in Table 1 line 21 on page 11 it is referred to as ‘France & 

USA’. To be consistent the entry in Table 1 could be subdivided into a ‘USA’ and a ‘France’ element. 

The total number of studies in Table 3 should also be seven rather than the six as given as the Maricq 

paper is being subdivided into two studies (one from the USA and one from France). I also wonder if 

given that the prevalences for males and females are both given for the Maricq USA and French 

samples in Table 3 if a total prevalence could have been computed for the Maricq study working out 

separate total prevalences for France and USA and these inserted into Table 3 and possibly into the 

meta-analysis as presented in Figure 2.  

 

Response: The Maricq (1997) study has been added to table 3 as it reports figures for prevalence of 

primary raynaud’s phenomenon in the general population in 1 area in the USA and 4 areas in France. 

The caption for table 3 has been amended which now reads “Regional variation of prevalence of 

primary raynaud’s phenomenon for general population studies including prevalence rates for males 

and females” (please see page 21, table 3). In terms of the re-grouping of the Maricq multi-national 

study (USA and France) according to regions, although we appreciate the reviewer’s point, we do not 

think it is matter as long the grouping factor such as region in Table 3 is clearly stated.  

 

 

11: Page 19, Table 4. Although it does not state this in the title to Table 4 I assume these are pooled 

odds ratios in the ‘OR’ column so that each row in the Table corresponds to a separate meta-

analysis? I further assume the absence of an I^2 value in the second column from the right is due to 

low numbers of studies having the particular risk factor in question? Given each row corresponds to a 

separate meta-analysis were tests of publication bias and funnel plots used to attempt to correct for 

possible publication bias when 6+ studies were found? You could also highlight in ‘bold’ odds ratios 

whose 95% confidence intervals do not contain ‘1’ suggesting a possible association with the risk 

factor since these are flagged in both the results on page 17 and later again in the discussion from 

pages 20-23. You could add to the footnote on line 35 of page 19 which mentions O’Keefe (1992) 

what the ORs are unadjusted for (presumably demographics?)  

 

 

Response: Sorry for the confusion! We have simplified the title of this table to “Risk factors of 

Raynauds Phenomenon. We have also added the word “pooled” to OR to confirm it is indeed a meta-

analysis for each risk factor/association in this table. The I2 and number of studies are self-

explanatory, ie, number of studies less than 4 do not have I2. We have also highlight the significant 

risk factors in bold to assist reading as suggested by the reviewer. Please see pages 22-23, table 4.  

 

12: Page 20, lines 27-29. How many is ‘Almost all studies’ which show a higher prevalence of PRP in 

women? Similarly lines 38-39 you could mention in how many studies PRP was found not to increase 

with age. Reference  

Davies HTO and Crombie IK (1998) When can odds ratios mislead? BMJ 316:989  
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Response: 16 out of 17 studies had a higher prevalence of PRP in women. The study by Maricq 

(1997) that assesses the prevalence of PRP in four regions in France and one area in USA showed a 

higher prevalence in women in all regions with the exception of Nyons in France. As a result we have 

amended the manuscript to make this clear by stating “All studies (except for Maricq 1997) 

demonstrate a higher prevalence of PRP in women.”.  

Please see page 13, paragraph 2, lines 7-8  

 

 

Reviewer 3 Comments (21 points)  

 

1.The introduction or methods section should include how possible PRP is defined. Studies of 

possible PRP presumably meet the inclusion criterion.  

 

 

Response: We have amended the manuscript to describe our definitions for definite and possible 

PRP further in the Results section where we describe the study characteristics. This now reads as 

“Studies that described clearly excluding any secondary cause of Raynauds symptoms were 

categorised as using participants with “definite PRP”. All other studies whose descriptions of 

participants were less clear were categorised as using participants with “possible PRP”. Please see 

page 9, paragraph 4, lines 16-18  

 

 

2. Abstract, results, page 3 row 38, needs to say what marital status odds ratio refers to (this OR 

appears problematic, see below).  

 

Response: We have amended this to read “marital status (married)” to make this clearer. Please see 

page 3, paragraph 3, line 16.  

 

3. However, a search could also have been performed of the literature lists of the articles found.6. 

See (1) above.  

 

Response: Indeed, we also examined the reference lists of the review articles to find relevant studies. 

This has been added in the methods. Please see page 5, paragraph 4, lines 20-21  

 

4: 7.the Methods section, 4. Statistical analysis, page 8, row 44, says that “The fixed effects model 

was used to combine the data if they were homogenous, otherwise the random effects model was 

used if the data were heterogeneous.” The decision to use a random or fixed effects model could be 

based on consideration of the designs of the studies in the meta-analysis rather than examination of 

the data and tests for heterogeneity. The fixed effect model assumes all the studies are measuring 

the same thing. As there are differences between the studies in the definitions of PRP, and 

differences in age range and location, an assumption of homogeneity seems unreasonable. The 

studies could be assumed be heterogeneous and a random effects model applied (without testing 

heterogeneity). Homogeneity might be plausible for incidence and relative risk estimates. The abstract 

states that “random effects model was used”.  

 

Response: Thank you for these comments. We have amended the methods as suggested to make 

the decision at the design stage rather than post-hoc – “Random-effects mode was used to pool the 

data.” (Page 8, paragraph 1, lines 4-5)  

 

5: 13. Some PRISMA page numbers are missing, including 19 (Risk of bias within studies). A major 

risk of bias in these studies is non-responder bias. The response rates could be presente.  
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Response: We have to say that the PRISMA is the standard checklist for systematic review of RCTs, 

not observational studies. The latter should use the MOOSE which was developed by the same group 

of experts but focused on the standards of reporting a systematic review of observational studies. 

This has been provided upon the editor’s requirement. Nevertheless, for your questions, the following 

table shows the items on the PRISMA checklist that were previously missing and how we have 

amended this further. An updated PRISMA checklist has also been supplied in case this journal still 

needs to see this document. In terms of the response rate, all studies included did not provide the 

data for this assessment.  

 

Protocol and registration 5 Indicate if a review protocol exists, if and where it can be accessed (e.g., 

Web address), and, if available, provide registration information including registration number. This is 

only for RCTs, not relevant for this review  

Data items 11 List and define all variables for which data were sought (e.g., PICOS, funding sources) 

and any assumptions and simplifications made. Prevalence  

Risk factors  

Association (5-7)  

Additional analyses 16 Describe methods of additional analyses (e.g., sensitivity or subgroup 

analyses, meta-regression), if done, indicating which were pre-specified. Subgroup analysis  

Sensitivity analysis (7-8)  

Risk of bias within studies 19 Present data on risk of bias of each study and, if available, any outcome 

level assessment (see item 12). Study design  

Setting  

Sample size  

Confounding adjustment (6-8)  

Funding 27 Describe sources of funding for the systematic review and other support (e.g., supply of 

data); role of funders for the systematic review. RG time one half day per week from the NHS  

 

6: Although page numbers are given, some checklist items are incomplete. For 20 (Results of 

individual studies ): For all outcomes considered … present, for each study: (a) simple summary data 

… Individual summary data is missing for associations (table 4). They and forest plots could be 

included as supplementary files.  

 

Response: We have now added the individual forest plots for associations to the supplementary files 

Please see attached supplementary files document - pages 3-24  

 

7: Is the range reported prevalence from ref 6 (page 4, row 45) for PRP or RP, it appears to be for 

RP.  

Response: The figure is for RP and we have amended this to now read “There have been a number 

of studies performed in various countries reporting the prevalence of RP.” To ensure we are being 

very clear we have also added to the following sentence regarding gender to now read “The reported 

prevalence ranges from less than 1% (in men) and up to 20% (in women) depending on definitions 

and population selected”. Please see page 4, paragraph 3, lines 22-24  

 

8: The description of the literature search in the methods (page 5, rows 27-37) is narrower than 

appendix 1. The grammar could be changed to reflex that.  

 

Response: We have amended the manuscript to describe what we did in the literature search. This 

now reads as follows:- (the additions have been highlighted in bold)  

“A comprehensive systematic literature search was undertaken in June 2011 and re-run in October 

2014 using five databases: Medline, Embase, Cinahl, Amed and Pubmed. The search terms for 

“Raynauds” or “Raynauds disease” were combined with the terms “epidemiology” , “prevalence”, “risk” 
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or “incidence” to generate the citations (see Appendix 1 for full details of search strategy). “Cross 

sectional”, “case-control” or “cohort” studies and “systematic review” were also applied for types of 

studies.  

 

Abstracts were reviewed and the full papers were sought where abstracts were felt to be relevant. 

Any duplicate articles were excluded (Figure 1). Where there was difficulty in article retrieval, the 

authors were contacted via email. The literature search and abstract review was completed by RG 

and validated by WZ. Reference lists of the review articles were also examined for relevant studies..”  

Please see page 5, paragraph 3, lines 11-21  

 

9: Appendix 1 might be easier to read if the list of the PubMed search strategy was reversed (#1 to 

#43).  

 

Response: We have reversed the PubMed search strategy list from #1-#43 as suggested  

Please see supplementary files document, page 2  

 

10: It is not clear why some RP prevalence studies are not included from the search strategy. For 

example, although I have not reviewed them, it is not clear why two studies (Valter I, Maricq HR. 

Prevalence of Raynaud phenomenon in Tartu and Tartumaa, southern Estonia. Scand J Rheumatol. 

1997;26(2):117–24 and Czirjak L, Kiss CG, Lovei C, et al. Survey of Raynaud's phenomenon and 

systemic sclerosis based on a representative study of 10,000 south-Transdanubian Hungarian 

inhabitants. Clin Exp Rheumatol. 2005;23(6):801–8), that have MeSH subject headings of Prevalence 

and Raynaud disease, are not included. They appear to meet the criteria if others RP prevalence 

studies do.  

 

Response: The Valter/Mariq studies (Prevalence of Raynaud phemomenon in Tartu and Tartumaa 

southern Estonia (Scandanavian journal of rheumatology 1997; 26(2):117-124 and Prevalence of 

Raynaud’s phemomenon in 2 ethnic groups in the general population of Estonia (Journal of 

rheumatology 1998; 25(4):697-702) were not included as they included participants with secondary 

RP such as participants with connective tissue disease or occupational cause of RP.  

Similarly, Czirjak L, Kiss CG, Lovei C, et al. Survey of Raynaud's phenomenon and systemic sclerosis 

based on a representative study of 10,000 south-Transdanubian Hungarian inhabitants. Clin Exp 

Rheumatol. 2005;23(6):801–8), was excluded as the study assessed participants with systemic 

sclerosis  

 

11: The references for the specific criteria to define PRP could be made clear on page 9, row 54. I 

suggest something like this: (3 studies[8, 19, 30] Allen & Brown[1], 3[9, 34, 35] Leroy & Medsger[2], 

4[6, 20, 31-32] UK Scleroderma Study Group[4]).  

 

Response: We have amended the references to define PRP as suggested by the reviewer. This now 

reads as follows with the new additions highlighted in bold:- “10 studies used specific criteria to define 

PRP (3 studies [8, 21, 32] Allen & Brown[1], 3 [9, 36, 37]Leroy & Medsger[2], 4[6, 22, 33-34] UK 

Scleroderma Study Group[4]).]). The remaining studies used a combination of cold sensitivity, varying 

degrees of colour change and sensory symptoms via questionnaire or interview to define PRP. 

Please see page 9, paragraph 3, lines 8-9  

 

12: The studies of Maricq (1997) involved two staged sampling. I think this should be included in the 

sample sizes table 2. For example, for South Carolina the sample size could be given as 2086/432 

with a footnote that there was two stage sampling.  

 

Response: We have amended the figures in the column for the Maricq 1997 study as suggested 

which now reads as follows:-  
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2086/432  

1998/189  

1996/345  

2069/272  

2000/296  

 

Please see table 2, page 19  

The footnote below table 2 reads “*This study involved two stage sampling”  

See page 20  

 

13: In table 2 the age column could be headed ‘Age mean (SD)/range’.  

 

Response: We have amended the heading in the age column as suggested, which now reads as “Age 

mean (SD)/range’”  

Please see table 2, page 19.  

 

14: The difference in pooled prevalence between women and men (page 12, row 12) appears small 

compared with the prevalences in table 2. Were the prevalences from Maricq (1997) included in the 

gender meta-analyses? Forest plots could be included for women and men.  

 

Response: We were not able to use the data from the Maricq (1997) study in pooled prevalence for 

men/women as the article only presented the percentage figures for prevalenceof PRP in men and 

women in each region. The article did not provide the total number of men or women who participated 

in the study which was required to complete the gender meta-analyses.  

 

We have included the forest plots for the pooled prevalence of men and women in fives studies in the 

supplementary file  

Please see supplementary document, pages 25-28  

 

15: There appears to be an error for the median prevalence for men in France (page12, row 34, 

should be 6.3% not 6.5%).  

 

Response: Thank you, this has been amended as suggested and now reads as “A study from France 

also showed high prevalence figures of 11.75% in women and 6.3% in men (median values).[29] 

(Table 3)”  

Please see page 10, paragraph 2, line 14.  

 

16: Page 12 row 44, says ‘Voulgari (2000) Purdie (2009) and Jones (2003) also failed to find any 

increase or decrease in PRP with age’. Purdie (2009) reported ‘prevalence was significantly higher in 

younger people’. Although Fraenkel (1999) did not report prevalence by age, they reported an age 

relationship (their table 2).  

 

Response: When compiling the manuscript we did try to present the data regarding prevalence of 

PRP according to age. The number of cases for PRP and percentage of PRP split into age bands for 

the five studies are highlighted below. We have also changed the wording in the manuscript to explain 

our findings more clearly which now read as follows:-  

“Five studies reported prevalence of PRP by age.[6, 26-28, 32]. Three did not find any age-related 

prevalence (Leppert1987, Iwata 1987 and Voulgari 2000). Purdie (2009) reported a higher prevalence 

of PRP in the younger compared to the older age groups, whereas Fraenkel (1999) reported higher 

prevalence in older age groups in men (adjusted OR=2.3, 95%CI 1.0 to 5.2 highest vs. lowest tertile) 

but not in women (adjusted OR=0.9, 95%CI 0.4 to 1.6). Jones (2003) also showed a slight increase in 

prevalence by age in yearly increments between ages 12-15years.”  
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Please see page 10, paragraph 3 , lines 15-20  

 

 

17: The results (3: Incidence of Primary Raynauds Phenomenon, page 17) states that ‘Neither study 

provided 95%CIs’. The published CI have been included from Carpentier et al and CI could be 

calculated the numbers given in Suter et al and annualised incidence rates reported (14+9 cases, 

about (639+591)x7.1 person-years of follow-up, 0.26; 95%CI 0.17¬, 0.39; 

www.openepi.com/PersonTime1/PersonTime1.htm). Although these two incidence estimates are 

close only one, rather than a pooled estimate is reported in the abstract and discussion (page 20, row 

15).  

 

Response: Thanks ever so much for guiding us to calculate the annual incidence rate and 95%CI for 

Suter’s study, that permits us to pool the two studies together, rather than just reporting the annual 

incidence rate of PRP from one study. The pooled annual incidence rate for these two studies is 0.25 

(95%CI 0.19 to 0.32). This result has been changed in the abstract (page 3 and lines 10-12), methods 

(page 7 line 22 and page 8 lines 1-2) and results (page 11, lines 4-6)  

 

 

 

18: Table 4 the number should be headed ‘(No. of participants)’ not ‘(No. of patients)’. Should the title 

specify PRP.  

 

Response: Thank you, we have amended the heading as suggested which now reads “No. of 

participants”.  

Please see table 4, page 22  

 

19: Given that I^2 is calculated from Cochran’s Q there is an inconsistency in table 4 where p-values 

are reported for Cochran’s Q and no I^2 statistic is given. Too many significant figures are given for 

Cochran’s Q p-values – those beyond two are not of interest.  

 

Response: We have round up the decimal points to two for p value for Cochrane Q test.  

 

20: It appears from the footnote (*) for marital status in Table 4 that OR for married vs 

single/separated/widowed/divorced and married/never married vs separated/widowed/divorced have 

been pooled. I think these different groupings of never married suggest that these should not be 

combined. See also the discussion page 21, row 3, where the pooled odds ratio is referred to as 

married vs. single/separated/widowed/divorced.  

 

Response: We appreciate this point. However, only 4 studies included in this analysis, further 

subgroup according to different reference groups would jeopardise the beauty of the meta-analysis, 

making the conclusion more unreliable. However, we have reworded the sentences to clarify the 

reference group. Please see page 11, paragraph 2, lines 15-16  

 

21: There could be some discussion of whether likely rates of non-PRP in possible PRP and can be 

speculated.  

 

Response: Thank you, we have now amended the manuscript to reflect this, which now reads as 

follows:-  

“It is possible that the variation in definition of PRP together with the way participants were recruited 

and assessed may have led to under- or over-estimation of the true prevalence of PRP in the general 

population.”  

Please see page 15, paragraph 1, lines 1-3 
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VERSION 2 – REVIEW 

REVIEWER Gordon Purdie 
University of Otago, Wellington  
New Zealand 

REVIEW RETURNED 20-Jan-2015 

 

GENERAL COMMENTS I suggested the manuscript should clarify how possible PRP is 
defined. My interpretation is that, in addition to the definition of RP 
varying, the definition of PRP varies between the studies. For 
example, among the studies in listed as definite PRP:  
Roman Ivorra (2001) is a prevalence study of RP that found no 
cases of connective tissue disease. It is classified as definite PRP.  
Onbasi (2005) is a prevalence study that excluded “subjects with 
health problems”. Presumably excluding people who could be 
included in Roman Ivorra (2001). It is also classified as definite PRP.  
The varying definitions of definite PRP in each study could be 
described.  
Although page 9 line 8 says “10 studies used specific criteria to 
define PRP”, the list does not include all of the studies listed in table 
2 as definite PRP. Are all of the three specific criteria defining PRP 
or some defining RP?  
 
Note that the reference 29 on page 3, line 3, might be 31.  
 
The three studies listed as possible PRP are described as “Studies 
with less clear definition of PRP”. They appear to be studies of RP 
prevalence. Other studies of RP prevalence have not been included 
because they have included participants with secondary RP. Since 
participants with secondary RP could be, unknowingly, included in at 
least one of the studies listed as possible PRP this distinction does 
not seem justified.  
 
One example of a study not included, Czirjak L, Kiss CG, Lovei C, et 
al. Survey of Raynaud's phenomenon and systemic sclerosis based 
on a representative study of 10,000 south-Transdanubian Hungarian 
inhabitants. Clin Exp Rheumatol. 2005;23(6):801–8), appears to 
report enough detail for a definition of PRP prevalence to be 
calculated. If that is so, then the inclusion and exclusion criteria 
appear to be either not clear or applied differently to different 
studies.  
 
The footnote marital status in Table 4 implies that OR that have 
been pooled are for married vs single/separated/widowed/divorced 
(0.79, De Angelis 2008 and 0.87, Voulgari 2000) and married/never 
married vs separated/widowed/divorced (0.49, Fraenkel 1998 and 
0.39, Keil 1991). The pooled OR, 0.60, is described as the OR for 
married (abstract, results and discussion). This, limited, data raises 
other possibilities that single/never married may be associated with 
a reduced risk or being separated/widowed/divorced an increased 
risked. Describing the OR as the risk associated with being married 
could be misleading.  
 
The Supplementary files included ‘Summary meta-analysis plot’ for 
fixed and random effects. If ‘Random-effects mode[l] was used to 
pool the data’ maybe only the random effects should be included 
and the methods section not refer to fixed effects model.  

 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-2014-006389 on 16 M

arch 2015. D
ow

nloaded from
 

http://bmjopen.bmj.com/


 
Some prevalence studies of RP report details that permit the 
proportion of primary and secondary RP to be calculated. Other 
studies, such as Koenig et al Autoantibodies and microvascular 
damage are independent predictive factors for the progression of 
Raynaud’s phenomenon to systemic sclerosis: a twenty-year 
prospective study of 586 patients, with validation of proposed criteria 
for early systemic sclerosis Arthritis Rheum 2008;58:3902-12, and  
Spencer-Green Outcomes in primary Raynaud phenomenon: a 
meta-analysis of the frequency, rates, and predictors of transition to 
secondary diseases Arch Intern Med 1998;158:595-600, provide 
estimates of proportions of people with apparently PRP that are later 
secondary RP. There could be some discussion on these likely rates 
of non-PRP in prevalence studies of PRP and possible PRP.  
 
Although Maricq (1997) did not provide the total number of men or 
women who participated in the study, variation estimates are 
reported. Is it possible to ascertain what these estimates are and 
preform a meta-analysis using variation estimates? If Maricq (1997) 
is not included then whether the OR for female is underestimated 
could be discussed.  
 
The literature search was undertaken in June 2011 and re-run in 
October 2014. The numbers in figure 1 are from the June 2011 
search, with ‘no new studies had been discovered’ in October 2014. 
I find it surprising that the Initial search: n=2378 was unchanged. If 
these numbers were not updated from the October 2014 search then 
I think this should be clarified.  
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