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BMJ Open publishes all reviews undertaken for accepted manuscripts. Reviewers are asked to 

complete a checklist review form (http://bmjopen.bmj.com/site/about/resources/checklist.pdf) and 

are provided with free text boxes to elaborate on their assessment. These free text comments are 

reproduced below.   

 

ARTICLE DETAILS 
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VERSION 1 - REVIEW 

REVIEWER Raknes, Guttorm 
Uni Research Health, National Centre for Emergency Primary Health 
Care 

REVIEW RETURNED 20-May-2015 

 

GENERAL COMMENTS Thank you for an interesting paper that sheds light on important 
aspects of utilisation and practice of out-of-hours emergency primary 
services in the Netherlands. The study uses an impressive data 
source, extracting data from electronic health records from almost a 
million patients. If valid, the main findings are important; variation in 
urgency levels are associated with gender and age, but 
(surprisingly?) not to travel distance and the use of electronic 
decision support systems.  
 
I will not go into details, but focus on some major issues that have to 
be addressed:  
 
1. The manuscript could be better organised, it should be rewritten 
more in accordance with the STROBE statement. For example, you 
mix methods and results, strictly speaking. Eligibility criteria should 
be more explicitly described, for both GPCs and included patient 
cases. The number of included GPSs, population, patients and 
contacts should be presented in the beginning of the results section.  
 
2. The design of this study is not entirely clear to me. Is it an 
ecological cross sectional study with aggregated data for each 
general practice cooperative (GPC) as analytical unit, or is it an 
ordinary cross sectional study with the individual patient/patient case 
as analytical unit? I guess it is an ecological study, since the 
apparent main outcome is variation in urgency levels between 
GPCs.  
 
3. You use ICPC-codes, are these ICPC-2? Please indicate. It is 
crucial to know who registered the codes, and when. Are they 
reasons for encounter (RFEs) set by nurses upon first contact, or 
diagnoses set by doctors after a consultation?  
 
It is reason to believe you will find more variation in urgency grades 
in RFEs than in diagnoses. A doctor will tend to use other ICPC-2 
codes for the most and least severe cases.  
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For U71 you will not get the full picture of urgency grades unless you 
also include other related ICPC-2-codes: U01, U02, U05, U06, U07, 
U21, U70, U98.  
 
Some important questions arise: Are you really measuring urgency 
level variation, or could variation be due to different ICPC-2 coding 
practices between GPCs? Are you really testing the validity of the 
triage system? You should critically discuss the appropriateness of 
using ICPC-2 codes to select cases.  
 
4. The outcome measures could be described more clearly in the 
methods section. It is obviously “variation in urgency levels between 
GPCs. Is it variation in proportion of the different levels, or variation 
in rates? How do you quantify the variation? Is ICC the most 
appropriate measure?  
 
5. I have to admit that I do not have much experience with multilevel 
Iinear regression, but I still have some thoughts about the choice of 
methods. I miss more transparency in the description of the 
statistics.  
 
As you yourself mention, the linear regression is not ideal for 
analysis on ordinal data. In addition, I understand you use 
frequencies (per year) of the different urgency levels. These are 
Poisson distributed, not normally distributed as you have to assume 
for using untransformed data in a linear regression.  
 
If you have high number of incidents, it is indeed OK to assume 
normal distribution, but for urgency levels 0 and 1 you have very low 
numbers, and I think it is likely that you will not find normal 
distribution there. Especially if you analyse on aggregated data, it is 
likely that Poisson-based regressions would be more correct than 
plain linear regression. Consider using Poisson regression, else you 
should at least discuss why you find this unnecessary.  
 
Why did you choose p<0.001 as confidence level, not p<0.05? If you 
meant to adjust for multiple analyses, please say so. There is no 
mention of confidence intervals in the methods section, although you 
present 95% CIs in table 4. Why not use 99,9% CIs, more in line 
with your significance level?  
 
You and the the Editors should consider a specialist statistical 
review.  
 
6.Results:  
 
Table 2:  
What is “M”, mean, median?  
 
Table 4:  
What is B? Correlation coefficient? Is it standardised?  
I find it difficult to interpret these values. Are the Bs directly 
comparable?  
 
There was considerable variance in distances (SD 21.7), I find it a 
bit strange that this is not reflected in the 95% CI for distance (it is 
0.00 to 0.00!) .  
 
For U71 and A03 the confidence interval is +0.00 to +0.00, but for 
S18 it is -0.00 to +0.00. Does this mean that there was a 
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significance at 0,05 level for distance for A03 and U71?  
 
I recommend to use more decimal places, or to transform the 
distance output so that it will give meaningful information in table 4.  
 
Also consider to present p-values for all outcomes in table 4.  
 
7) Discussion:  
Form the discussion, one get the impression that you have found a 
causal relationship between age, gender and variation in urgency 
levels. You cannot do that with a cross sectional design. Instead of 
using words like “ascribe to”, you should say “correlated with” or 
“associated with”. You should discuss causality, and also the 
possibility of the Ecological fallacy in the discussion section. 

 

REVIEWER Gijsen, Ronald 
National Institute of Public Health 

REVIEW RETURNED 03-Jun-2015 

 

GENERAL COMMENTS The paper describes an important aspect of general practice, 
namely the GPCs, and specifically the factors associated with the 
variation in assigned urgency levels between GPCs.  
 
However, I have some comments and some questions.  
 
1. The relevance of the paper can be stressed by describing why 
variation in the distribution of assigned urgency should be 
prevented. Has it to do with quality of care, costs, overuse of 
diagnostics, inefficiency somewhere in the care process, ….?  
 
Methods  
 
2. What is the unit of analysis? Patients or contacts? This is not 
always clear. Only from page 12 line 7, I conclude that the unit of 
analysis is contacts.  
 
3. Linear regression analyses is performed, where the outcome 
variable is urgency in six classes. It is unlikely that the assumptions 
to perform linear regression analysis are fulfilled, e.g. a normally 
distributed dependent variable for each value of the independent 
variable. Table 3 shows that the outcome variable is very skewed. 
Consequently, I doubt the results of the analysis. It would be helpful 
if the authors report on the findings of residual diagnostics.  
 
Results  
 
4. Page 8, line 34 and the discussion paragraph: I think it’s meant 
that the main part of the total variation in urgency (sum of the 
variation in urgency between GPCs and variation within GPCs) can 
be ascribed to variation in characteristics of patients. In the paper 
the variation in urgency level between GPCs is used as 
denominator.  
 
5. The B’s in table 4 are not explained.  
 
6. At explaining the results at page 11 and 12, both urgency and 
urgency level are used, whereas these have an opposite meaning. 
Is it possible to use one term only, to avoid confusion?  
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7. Page 12, line 1: “Urgency levels for cystitis and fever were 
significant higher for adult patients than for young children ….”. For 
fever, this statement is not confirmed in table 4.  
 
8. Page 12, line 5: “… whereas urgency levels for lacerations and 
cuts were significantly higher for patients >5 years old than for 
young children.” From table 4, I conclude that the urgency level for 
patients>5 years is lower and the urgency higher.  
 
Discussion  
 
9. An issue not addressed in the paper, but related to it, is the 
perception of GPs that the triage system NTS overrates the urgency 
level of patients: a lower level (more urgent) is assigned than 
justified. How does this relate to the research question? In what way 
do the results add knowledge to the issue of sensitivity and 
specificity of the NTS?  
 
10. One of the studied variables is ‘distance between the patient’s 
postal code and the postal code of the GPC location’. This variable 
is relevant in planning, because on the basis of these distances one 
can decide at which locations GPC are desirable. However, from the 
patient’s perspective, travel time is more important. Probably travel 
time is stronger associated with urgency than distance. Is it possible 
to address this issue in the paper?  
 
11. A limitation of this study is the choice of the diagnoses. I 
understand that U71, S18 and A03 are the most frequently 
presented health problems, but beforehand it is clear that most of 
the cases with these diagnoses are not very urgent. A diagnosis like 
heart failure would also be interesting (although less frequent 
occurring). Besides, two diagnoses are at the complaint level (S18 
and A03), meaning that more urgent diagnoses made after seeing 
the patient, are excluded. For example, fever can be a sign of 
pneumonia, tuberculosis, DVT/LE, acute myocardial infarction, a 
malignancy, arthritis etc. Included under A03 in this paper are 
patients with fever for whom no other diagnosis was made.  
 
12. Page 13, lines 27-41: the population may be representative with 
regard to age and gender, however, the use of computer-based 
decision support system for triage is not. From the introduction we 
know that 38% of the GPCs in the Netherlands do not use such a 
system, in this sample 17.6% do not (table 2).  
 
13. The conclusion that the variation in assigned urgency levels 
between GPCs cannot be ascribed to variations in urbanization level 
of the catchment area of the GPCs, is too strong, I think. This 
conclusion can be supposed, but the variable ‘urbanization level’ is 
not included in the statistical model.  
 
14. I think it is premature to hypothize that only a marginally part of 
the variation in urgency levels can be ascribed to other 
characteristics of the organization of care and characteristics of 
GPCs (page 14). Only one characteristic of the GPCs was included 
in the study. A generalization of the conclusion that this 
characteristic had no effect on the variability of urgency, has little 
evidence.  
 
15. Page 14, last paragraph: I would avoid the term ‘clinically 
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irrelevant variables’, because in the end a variable like travel 
distance can have a clinically relevant effect. Instead it could be said 
that the variation cannot be ascribed to one aspect of accessibility, 
namely travel distance, nor to one of the core facilities of GPCs.  
 
16. Page 13, from line 43. Other variables that can explain the 
variation in urgency, are patient-based variables like socioeconomic 
status, comorbidity, use of medication, personality, living condition, 
attitude on coping with physical symptoms and the perception on the 
ease to visit a GPC, and GPC-based variables like training of the 
nurses and the degree of supervision by the GPs.  
 
Minor issues:  
 
Page 3, line 52: Still, differences between GPCs exist in the 
‘distribution of assigned’ urgency of primary out-of-hours contacts.  
 
Page 5, lines 47-54: skip this paragraph. The right place is the 
discussion, where it is already described (page 13, lines 28-36).  
 
Page 6, line 45: ‘what is wrong with the patient’. Literally, this is a 
somewhat curious expression.  
 
Page 7, line 30: I think it’s meant that the ‘distribution’ of urgency 
levels is expected to be comparable.  
 
Page 9, table 2: the second line represents the number of 
‘inhabitants’ in catchment area. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer 1  

 

1. The manuscript could be better organised, it should be rewritten more in accordance with the 

STROBE statement. For example, you mix methods and results, strictly speaking. Eligibility criteria 

should be more explicitly described, for both GPCs and included patient cases. The number of 

included GPSs, population, patients and contacts should be presented in the beginning of the results 

section.  

 

We have moved information about the number of included GPCs, patients and contacts from the 

Methods section to the Results section (‘Seventeen GPCs… home visits (N=131,899)’, moved from 

page 6 to page 8). Eligibility criteria for GPCs were already described on pages 6-7, under the 

heading ‘Electronic health records’. Of the selected GPCs, all patients and patients contacts in 2012 

were included in this study. This information has been added to page 6 (‘All patient contacts .. were 

used in this study’).  

 

2. The design of this study is not entirely clear to me. Is it an ecological cross sectional study with 

aggregated data for each general practice cooperative (GPC) as analytical unit, or is it an ordinary 

cross sectional study with the individual patient/patient case as analytical unit? I guess it is an 

ecological study, since the apparent main outcome is variation in urgency levels between GPCs.  

 

We performed analyses with different analytical units, which probably has caused some confusion 

about the study design. First, we observed significant variation between GPCs in the distribution of 

urgency levels (page 10 and Table 3). The ranges presented in Table 3 have GPCs as analytical unit. 

Subsequently, multilevel linear regression analyses with two-level hierarchically structured data 
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(patients within GPCs) were used to investigate whether assigned urgency of contacts was 

associated with patient characteristics and a GPC characteristic. In these analyses, our dependent 

variable (urgency of a selected health problem) was included with contacts as analytical unit. We 

added some information to pages 7 and 8 to clarify our analyses.  

Since our main analyses were performed with individual patient contacts as analytical unit, our study 

can be regarded as an ordinary cross sectional study.  

 

3. You use ICPC-codes, are these ICPC-2? Please indicate.  

It is crucial to know who registered the codes, and when. Are they reasons for encounter (RFEs) set 

by nurses upon first contact, or diagnoses set by doctors after a consultation? It is reason to believe 

you will find more variation in urgency grades in RFEs than in diagnoses. A doctor will tend to use 

other ICPC-2 codes for the most and least severe cases.  

For U71 you will not get the full picture of urgency grades unless you also include other related ICPC-

2-codes: U01, U02, U05, U06, U07, U21, U70, U98.  

Some important questions arise: Are you really measuring urgency level variation, or could variation 

be due to different ICPC-2 coding practices between GPCs? Are you really testing the validity of the 

triage system? You should critically discuss the appropriateness of using ICPC-2 codes to select 

cases.  

 

Since Dutch GPs use ICPC version 1, codes from ICPC-1 were used in this study. This has been 

added to page 6.  

Triage nurses record the patient’s reason for encounter and execute telephone triage. All calls have to 

be authorized by GPs, who are the ones to record the ICPC codes. This has been added to page 3 

(‘All calls handled .. codes from a standardised classification system (see Methods)’.  

By the way, this coding is not necessarily done after a consultation with the GP. The GP can also 

record an ICPC code based on the information provided by the triage nurse.  

As described on page 7, we chose to perform our analyses for the three health problems most 

frequently presented at the out-of-hours service: cystitis/other urinary infection (ICPC code U71); 

laceration/cut (S18); and fever (A03). Providing the full picture of urgency levels for urology problems 

is beyond the scope of our paper. We hope that our results will inspire other researchers to 

investigate whether our results can be generalised to other health problems (see page 17: ‘Further 

research is needed … health care systems.’).  

The possibility of different ICPC coding practices between GPCs has been added to the discussion, 

page 16 (‘For our analyses, …argues against this possibility’).  

We believe that our results provide an indication of the adequate functioning of the triage system (see 

page 17), but we agree with the reviewer that testing the validity of the triage system requires a lot 

more. It will be interesting, as the reviewer suggested, to investigate the variation in urgency in 

association with the reasons for encounter recorded by the triage nurses. This suggestion for future 

research has been added to the discussion, page 17 (‘It would also… triage nurse’).  

 

4. The outcome measures could be described more clearly in the methods section. It is obviously 

“variation in urgency levels between GPCs. Is it variation in proportion of the different levels, or 

variation in rates? How do you quantify the variation? Is ICC the most appropriate measure?  

 

We agree with the reviewer that our analyses were not described clearly. We added information about 

our outcome measures and analyses to pages 7 and 8. The multilevel analyses were used to 

investigate whether urgency of contacts was associated with various patient characteristics and a 

GPC characteristic (use of a decision support system). The ICC indicates which proportion of the 

variation in urgency can be ascribed to the patient level versus the level of the GPC (see page 8).  

 

5. I have to admit that I do not have much experience with multilevel linear regression, but I still have 

some thoughts about the choice of methods. I miss more transparency in the description of the 
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statistics.  

As you yourself mention, the linear regression is not ideal for analysis on ordinal data. In addition, I 

understand you use frequencies (per year) of the different urgency levels. These are Poisson 

distributed, not normally distributed as you have to assume for using untransformed data in a linear 

regression. If you have high number of incidents, it is indeed OK to assume normal distribution, but for 

urgency levels 0 and 1 you have very low numbers, and I think it is likely that you will not find normal 

distribution there. Especially if you analyse on aggregated data, it is likely that Poisson-based 

regressions would be more correct than plain linear regression. Consider using Poisson regression, 

else you should at least discuss why you find this unnecessary.  

Why did you choose p<0.001 as confidence level, not p<0.05? If you meant to adjust for multiple 

analyses, please say so.  

There is no mention of confidence intervals in the methods section, although you present 95% CIs in 

table 4. Why not use 99,9% CIs, more in line with your significance level? You and the Editors should 

consider a specialist statistical review.  

 

We think that many of these remarks have to do with the fact that we did not clarify our analyses well 

enough. In response to previous comments, we added information about our analyses to pages 7 and 

8. Our multilevel linear regression analyses were conducted with patient contacts as level of analysis. 

We did not use aggregated data in these analyses and our individual contact data did not show a 

Poisson distribution, which is why we did not use Poisson regression. We are aware of the fact that 

multilevel linear regression may, statistically speaking, not be the most ideal method of analysis for 

our dependent variable (urgency of contacts). However, we regard this as the best of several 

alternatives. For instance, using multilevel logistic regression analyses would require us to combine 

several urgency levels into a non-urgent and an urgent category, which would not represent the total 

variation in urgency levels used in daily practice. Another option, using multilevel multinomial 

analyses, would better fit the ordinal nature of our dependent variable. However, since the results of 

such analyses are very difficult to interpret (see page 8), we chose to use multilevel linear analyses 

instead.  

P-values are affected by sample size. In a large sample, p-values are more likely to become 

significant, even for small effects. Because of our large sample size, we chose to adjust our p-value. 

This has been added to page 8.  

We have added the fact that we report unstandardised regression coefficients and confidence 

intervals to page 8. As suggested by the reviewer, we changed the confidence intervals to 99.99% 

(Table 4).  

 

6. Results:  

• Table 2: What is “M”, mean, median?  

 

As is described in the Table note, M represents the mean.  

 

• Table 4: What is B? Correlation coefficient? Is it standardised? I find it difficult to interpret these 

values. Are the Bs directly comparable?  

 

The Bs in Table 4 represent unstandardised regression coefficients, which has been added to the 

Table note. These coefficients are directly comparable, they indicate the association of each of the 

independent variables with the dependent variable.  

 

• There was considerable variance in distances (SD 21.7), I find it a bit strange that this is not 

reflected in the 95% CI for distance (it is 0.00 to 0.00!) .  

 

Table 2 indeed shows some variance in travel distances. However, after controlling for several other 

variables, travel distance was not significantly associated with assigned urgency, which was reflected 

 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-2015-008421 on 15 O

ctober 2015. D
ow

nloaded from
 

http://bmjopen.bmj.com/


in the confidence intervals in Table 4.  

 

• For U71 and A03 the confidence interval is +0.00 to +0.00, but for S18 it is -0.00 to +0.00. Does this 

mean that there was a significance at 0,05 level for distance for A03 and U71?  

 

As requested below, we added p-values to Table 4, which show that the association between 

distance and assigned urgency would be regarded as significant for U71 and A03 if a p-value of 0.05 

would be applied. However, because of our large sample we considered it appropriate to adjust the p-

value (see our response to comment no. 5).  

 

• I recommend to use more decimal places, or to transform the distance output so that it will give 

meaningful information in table 4.  

 

The regression coefficients for travel distance are so small that we would need at least four decimal 

places to present figures other than zero. Since travel distance did not show a significant association 

with urgency after controlling for the other included variables, we did regard it necessary to present 

other information than we already did in Table 4.  

 

• Also consider to present p-values for all outcomes in table 4.  

 

P-values have been added to Table 4.  

 

7. Discussion:  

From the discussion, one gets the impression that you have found a causal relationship between age, 

gender and variation in urgency levels. You cannot do that with a cross sectional design. Instead of 

using words like “ascribe to”, you should say “correlated with” or “associated with”. You should 

discuss causality, and also the possibility of the Ecological fallacy in the discussion section.  

 

The cases in which we used words like ‘ascribe to’ refer to the ICCs of the multilevel analyses: the 

proportion of the variance in urgency that can be ascribed to variation in characteristics of patients or 

GPCs. In these cases, it is appropriate to use words as ‘ascribe to’. In other cases, the reviewer is 

right to suggest that we cannot find evidence of causal relations based on our cross-sectional data. 

Therefore, we removed any suggestions of causal relations throughout the manuscript (e.g. on pages 

1, 14, and 17).  

As Portnov et al. (2007) stated: ‘Ecological fallacy is an incorrect assumption about an individual 

based on aggregate data for a group’. Since our multilevel analyses were executed on data with 

primary out-of-hours contacts as the unit of analysis rather than on aggregated data, we think that the 

issue of ecological fallacy does not apply here.  

 

Reviewer 2  

 

1. The relevance of the paper can be stressed by describing why variation in the distribution of 

assigned urgency should be prevented. Has it to do with quality of care, costs, overuse of diagnostics, 

inefficiency somewhere in the care process, ….?  

 

We have added some possible negative consequences of variation in assigned urgency to the 

introduction, page 6 (‘.. it may hamper… urgency assignment.’).  

 

Methods  

2. What is the unit of analysis? Patients or contacts? This is not always clear. Only from page 12 line 

7, I conclude that the unit of analysis is contacts.  

 

 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-2015-008421 on 15 O

ctober 2015. D
ow

nloaded from
 

http://bmjopen.bmj.com/


We added information about our analyses to page 7 and 8 (see also our response to the first 

reviewer, comments 2, 4, and 5).  

 

3. Linear regression analyses is performed, where the outcome variable is urgency in six classes. It is 

unlikely that the assumptions to perform linear regression analysis are fulfilled, e.g. a normally 

distributed dependent variable for each value of the independent variable. Table 3 shows that the 

outcome variable is very skewed. Consequently, I doubt the results of the analysis. It would be helpful 

if the authors report on the findings of residual diagnostics.  

 

We realise that multilevel linear regression is, statistically speaking, not the most ideal method of 

analysis for our categorical dependent variable (urgency of contacts), but we regard it as the best of 

several alternatives (e.g. multilevel logistics regression, multilevel multinomial regression, see our 

response to remark 5 of the first reviewer).  

We chose not to report any residual diagnostics, because normality tests such as the Kolmogorov-

Smirnov test or the Shapiro-Wilk test are biased by sample size. In large samples, they tend to result 

in significant test statistics even though the distribution may be quite normal. Moreover, both 

D’Agostino et al. (1990) and Royston (1991) advise to examine the normal plot to determine normality 

rather than blindly relying on a few test statistics. We have added diagnostic plots (q-q plots), which 

show the distribution of residuals versus the normal distribution, in a Supplementary file.  

 

Results  

4. Page 8, line 34 and the discussion paragraph: I think it’s meant that the main part of the total 

variation in urgency (sum of the variation in urgency between GPCs and variation within GPCs) can 

be ascribed to variation in characteristics of patients. In the paper the variation in urgency level 

between GPCs is used as denominator.  

 

We agree with the reviewer and we have changed the text on page 8 and the discussion (page 14 

and 16) according to his suggestion.  

 

5. The B’s in table 4 are not explained.  

 

The B’s represent the unstandardised regression coefficients, which has been added to the Table 

note.  

 

6. At explaining the results at page 11 and 12, both urgency and urgency level are used, whereas 

these have an opposite meaning. Is it possible to use one term only, to avoid confusion?  

 

To clarify the distinction between the NTS urgency level and the clinical urgency, which indeed have 

an opposite meaning, we have added the following text to the Introduction (page 3): ‘As can be seen 

in Table 1, a higher NTS urgency level represents a clinically less urgent health problem. To clarify 

this difference, the term ‘urgency’ will be used throughout this paper, to indicate the clinical urgency 

instead of the NTS urgency level.’ We have changed the rest of the paper in line with this statement.  

 

7. Page 12, line 1: “Urgency levels for cystitis and fever were significantly higher for adult patients 

than for young children ….”. For fever, this statement is not confirmed in table 4.  

 

The description of the results for fever has been changed (page 10).  

 

8. Page 12, line 5: “… whereas urgency levels for lacerations and cuts were significantly higher for 

patients >5 years old than for young children.” From table 4, I conclude that the urgency level for 

patients>5 years is lower and the urgency higher.  
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The reviewer is right to suggest that we did not consequently make the distinction between the NTS 

urgency level and the (clinical) urgency in the description of the results. The Results section (page 10) 

has been changed: we only describe the results in terms of the clinical urgency now (c.f. our response 

to comment no. 6).  

 

Discussion  

9. An issue not addressed in the paper, but related to it, is the perception of GPs that the triage 

system NTS overrates the urgency level of patients: a lower level (more urgent) is assigned than 

justified. How does this relate to the research question? In what way do the results add knowledge to 

the issue of sensitivity and specificity of the NTS?  

 

We showed that the variation in assigned urgency is mainly associated with differences in 

characteristics of individuals contacting the GPCs. Since patient characteristics are likely to affect 

patients’ clinical need, our results are an indication of the adequate functioning of the triage system. 

However, to obtain a complete picture of the sensitivity and specificity of the triage system, additional 

research is needed. This has been added to page 17 (‘Although ..specificity of the triage system’).  

 

10. One of the studied variables is ‘distance between the patient’s postal code and the postal code of 

the GPC location’. This variable is relevant in planning, because on the basis of these distances one 

can decide at which locations GPC are desirable. However, from the patient’s perspective, travel time 

is more important. Probably travel time is stronger associated with urgency than distance. Is it 

possible to address this issue in the paper?  

 

The possibility of travel time, rather than travel distance, to show an association with assigned 

urgency has been added to page 15.  

 

11. A limitation of this study is the choice of the diagnoses. I understand that U71, S18 and A03 are 

the most frequently presented health problems, but beforehand it is clear that most of the cases with 

these diagnoses are not very urgent. A diagnosis like heart failure would also be interesting (although 

less frequent occurring). Besides, two diagnoses are at the complaint level (S18 and A03), meaning 

that more urgent diagnoses made after seeing the patient, are excluded. For example, fever can be a 

sign of pneumonia, tuberculosis, DVT/LE, acute myocardial infarction, a malignancy, arthritis etc. 

Included under A03 in this paper are patients with fever for whom no other diagnosis was made.  

 

We chose to perform our analyses for the three health problems most frequently presented at the out-

of-hours service: cystitis/other urinary infection (U71); laceration/cut (S18); and fever (A03). We 

included the limitations of this strategy in the Discussion section of the paper (page 16-17: ‘We 

studied factors… presented in primary out-of-hours care’).  

 

12. Page 13, lines 27-41: the population may be representative with regard to age and gender, 

however, the use of computer-based decision support system for triage is not. From the introduction 

we know that 38% of the GPCs in the Netherlands do not use such a system, in this sample 17.6% do 

not (table 2).  

 

This limitation has been added to page 15: ‘GPCs that used a computer-based decision support 

system for triage were overrepresented in our sample (82% in our sample versus 62% in the 

Netherlands)’.  

 

13. The conclusion that the variation in assigned urgency levels between GPCs cannot be ascribed to 

variations in urbanization level of the catchment area of the GPCs, is too strong, I think. This 

conclusion can be supposed, but the variable ‘urbanization level’ is not included in the statistical 

model.  
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We have deleted the reference to urbanisation level from page 15.  

 

14. I think it is premature to hypothesize that only a marginally part of the variation in urgency levels 

can be ascribed to other characteristics of the organization of care and characteristics of GPCs (page 

14). Only one characteristic of the GPCs was included in the study. A generalization of the conclusion 

that this characteristic had no effect on the variability of urgency, has little evidence.  

 

As described on page 14, most of the total variation in assigned urgency (93.4-96.7%) could be 

ascribed to variation at the individual patient level. Therefore, only about 5% of the total variation in 

urgency for the three selected health problems may be ascribed to characteristics of GPCs. Although 

the GPC characteristic that we included (use of a computer-based decision support system for triage) 

was not significantly associated with assigned urgency, other GPC characteristics may significantly 

affect assigned urgency. However, regarding the large percentage of variation explained by variation 

in patient characteristics, other GPC characteristics can only play a small role in explaining the total 

variation in urgency.  

Still, we do agree with the reviewer that our original statement might be too strong, because we 

studied urgency levels for only three health problems and future research is required to investigate 

whether our findings can be generalised to other health problems. Therefore, we weakened our 

statement on page 16 by adding the fact that our analyses were executed for three selected health 

problems only (‘Still, since these variables are characteristics of GPCs and our study indicated that 

only a small part of the variation in urgency for the three selected health problems..’). Moreover, we 

added the limitations of including these three health problems to the discussion (see our response to 

comment no. 11 of this reviewer).  

 

15. Page 14, last paragraph: I would avoid the term ‘clinically irrelevant variables’, because in the end 

a variable like travel distance can have a clinically relevant effect. Instead it could be said that the 

variation cannot be ascribed to one aspect of accessibility, namely travel distance, nor to one of the 

core facilities of GPCs.  

 

We have changed the final paragraph (page 17) according to the reviewer’s suggestion.  

 

16. Page 13, from line 43. Other variables that can explain the variation in urgency, are patient-based 

variables like socioeconomic status, comorbidity, use of medication, personality, living condition, 

attitude on coping with physical symptoms and the perception on the ease to visit a GPC, and GPC-

based variables like training of the nurses and the degree of supervision by the GPs.  

 

We have added some of the suggested other variables to the discussion, page 15 (‘Patient 

characteristics … associated with assigned urgency’).  

 

Minor issues:  

• Page 3, line 52: Still, differences between GPCs exist in the ‘distribution of assigned’ urgency of 

primary out-of-hours contacts.  

• Page 5, lines 47-54: skip this paragraph. The right place is the discussion, where it is already 

described (page 13, lines 28-36).  

• Page 6, line 45: ‘what is wrong with the patient’. Literally, this is a somewhat curious expression.  

• Page 7, line 30: I think it’s meant that the ‘distribution’ of urgency levels is expected to be 

comparable.  

• Page 9, table 2: the second line represents the number of ‘inhabitants’ in catchment area. 
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VERSION 2 – REVIEW 

REVIEWER Raknes, Guttorm 
Uni Research Health, National Centre for Emergency Primary Health 
Care 

REVIEW RETURNED 14-Jul-2015 

 

GENERAL COMMENTS There are several significant improvements in the manuscript, but I 
still mean there are some aspects that have to be clarified. I am not 
confident that the statistics methods are solid enough. I recommend 
a statistical expert review.  
 
1. Organisation of the manuscript: This is Ok now.  
 
2. Design: I recommend BMJ Open to perform a separate statistical 
review to check the appropriateness of study design and statistical 
methods.  
 
3. Use of ICPC-codes:  
 
“Triage nurses record the patient’s reason for encounter and 
execute telephone triage. All calls have to be authorized by GPs, 
who are the ones to record the ICPC codes. This has been added to 
page 3 (‘All calls handled .. codes from a standardised classification 
system (see Methods)’.  
By the way, this coding is not necessarily done after a consultation 
with the GP. The GP can also record an ICPC code based on the 
information provided by the triage nurse. “  
 
You have to reproduce this information must explicitly. What training 
in ICPC-1 coding do nurses and doctors have?  
 
4. Outcomes:  
“We agree with the reviewer that our analyses were not described 
clearly. We added information about our outcome measures and 
analyses to pages 7 and 8. The multilevel analyses were used to 
investigate whether urgency of contacts was associated with various 
patient characteristics and a GPC characteristic (use of a decision 
support system). The ICC indicates which proportion of the variation 
in urgency can be ascribed to the patient level versus the level of the 
GPC (see page 8).  
 
I still think this could be more clearly worded. Is it possible to write 
something like: “Our main outcome was…., secondary outcomes 
were….”  
 
5. Statistical methods: Again, an expert statistical review is 
necessary. Although my knowledge is limited, I have some further 
thoughts:  
 
“We did not use aggregated data in these analyses and our 
individual contact data did not show a Poisson distribution, which is 
why we did not use Poisson regression. “  
I still understand the percentages in table 3 are aggregated on GPC 
levels, and thus Poisson distributed (based on counts per time). 
Since you do not perform any hypothesis testing here, I guess this 
aspect is not important.  
 
P-values are affected by sample size. In a large sample, p-values 
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are more likely to become significant, even for small effects. 
Because of our large sample size, we chose to adjust our p-value. 
This has been added to page 8.  
The significance level should be determined by number of multiple 
hypotheses tested, more than by the sample size. P<0.001 is very 
conservative, even more strict than Bonferroni correction. I count 27 
p-values here, which corresponds to a Bonferroni adjusted 
significance level of 0,002.  
 
6. Results:  
 
“Table 2 indeed shows some variance in travel distances. However, 
after controlling for several other variables, travel distance was not 
significantly associated with assigned urgency, which was reflected 
in the confidence intervals in Table 4. “  
 
It is normally required that also unadjusted numbers are presented. I 
would recommend that you present uncontrolled regression between 
e.g. travel distance and urgency. It is of course theoretically possible 
that you have a 99.999% confidence interval from 0.00 to 0.00, 
although unlikely it sounds.  
 
“The regression coefficients for travel distance are so small that we 
would need at least four decimal places to present figures other than 
zero. Since travel distance did not show a significant association 
with urgency after controlling for the other included variables, we did 
regard it necessary to present other information than we already did 
in Table 4. “  
 
I accept this, although it is possible to transform the data (eg. Per 
1000 km)  
 
7. Discussion: Is a lot better now. 

 

VERSION 2 – AUTHOR RESPONSE 

Reviewer 1  

 

1. Design: I recommend BMJ Open to perform a separate statistical review to check the 

appropriateness of study design and statistical methods.  

 

The multilevel analyses were performed by the second author, who has a lot of experience in 

conducting complex analyses. The following publications provide examples of his statistical expertise:  

- Nielen MM, van Schaardenburg D, Reesink HW, Twisk JW, van de Stadt RJ, van der Horst-

Bruinsma IE, de Gast T, Habibuw MR, Vandenbroucke JP, Dijkmans BA (2004). Increased levels of 

C-reactive protein in serum from blood donors before the onset of rheumatoid arthritis. Arthritis 

Rheum, 50, 2423-2437.  

- Nielen MM, van Schaardenburg D, Reesink HW, Twisk JW, van de Stadt RJ, van der Horst-

Bruinsma IE, de Koning MH, Habibuw MR, Dijkmans BA (2006). Simultaneous development of acute 

phase response and autoantibodies in preclinical rheumatoid arthritis. Ann Rheum Dis, 65, 535-537.  

- Nielen MM, Schellevis FG, Verheij RA (2009). Inter-practice variation in diagnosing hypertension 

and diabetes mellitus: a cross-sectional study in general practice. BMC Fam Pract, 21, 10, 16.  

- De Borst J, Nielen MM, Verheij RA, Schellevis FG (2011). Increased incidence of kidney diseases in 

general practice after a nationwide albuminuria self-test program. BMC Fam Pract, 3, 12, 81.  

We therefore consider it unnecessary to perform a separate statistical review.  
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2. Use of ICPC-codes:  

“Triage nurses record the patient’s reason for encounter and execute telephone triage. All calls have 

to be authorized by GPs, who are the ones to record the ICPC codes. This has been added to page 3 

(‘All calls handled .. codes from a standardised classification system (see Methods)’. By the way, this 

coding is not necessarily done after a consultation with the GP. The GP can also record an ICPC 

code based on the information provided by the triage nurse.”You have to reproduce this information 

must explicitly. What training in ICPC-1 coding do nurses and doctors have?  

 

We have added the fact that the coding is not necessarily done after a consultation with the GP to 

page 3. Information about the standard use of ICPC-1 in Dutch general practice and the training in 

ICPC-1 has been added to page 6 (‘This version .. in general practice’).  

 

3. Outcomes:  

“We agree with the reviewer that our analyses were not described clearly. We added information 

about our outcome measures and analyses to pages 7 and 8. The multilevel analyses were used to 

investigate whether urgency of contacts was associated with various patient characteristics and a 

GPC characteristic (use of a decision support system). The ICC indicates which proportion of the 

variation in urgency can be ascribed to the patient level versus the level of the GPC (see page 8).” I 

still think this could be more clearly worded. Is it possible to write something like: “Our main outcome 

was…., secondary outcomes were….”  

 

In all multilevel analyses, the urgency of contacts was our main outcome measure. The ICC is just 

another parameter provided by these analyses, it does not refer to another outcome measure. 

Therefore, we did not change the original text.  

 

4. Statistical methods: Again, an expert statistical review is necessary. Although my knowledge is 

limited, I have some further thoughts:  

“We did not use aggregated data in these analyses and our individual contact data did not show a 

Poisson distribution, which is why we did not use Poisson regression.” I still understand the 

percentages in table 3 are aggregated on GPC levels, and thus Poisson distributed (based on counts 

per time). Since you do not perform any hypothesis testing here, I guess this aspect is not important.  

“P-values are affected by sample size. In a large sample, p-values are more likely to become 

significant, even for small effects. Because of our large sample size, we chose to adjust our p-value. 

This has been added to page 8.”  

The significance level should be determined by number of multiple hypotheses tested, more than by 

the sample size. P<0.001 is very conservative, even more strict than Bonferroni correction. I count 27 

p-values here, which corresponds to a Bonferroni adjusted significance level of 0,002.  

 

We agree with the reviewer that, according to the Bonferroni method, a p-value < 0.002 should be 

regarded as significant. This has been changed on pages 8 and 14.  

 

5. Results:  

“Table 2 indeed shows some variance in travel distances. However, after controlling for several other 

variables, travel distance was not significantly associated with assigned urgency, which was reflected 

in the confidence intervals in Table 4.” It is normally required that also unadjusted numbers are 

presented. I would recommend that you present uncontrolled regression between e.g. travel distance 

and urgency. It is of course theoretically possible that you have a 99.999% confidence interval from 

0.00 to 0.00, although unlikely it sounds.  

“The regression coefficients for travel distance are so small that we would need at least four decimal 

places to present figures other than zero. Since travel distance did not show a significant association 

with urgency after controlling for the other included variables, we did regard it necessary to present 

other information than we already did in Table 4.” I accept this, although it is possible to transform the 
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data (eg. Per 1000 km)  

 

If we would present results of simple linear regression analyses to determine the strength of the 

association between each of the independent variables and urgency of contacts separately, we would 

have to present another 27 B-values, with corresponding confidence intervals and p-values. 

Considering the limited space and the fact that we already slightly exceed the maximum number of 

words, we chose not to present these results. If the editor decides that this information should be 

added to the manuscript, we would be happy to provide the results. 

 

VERSION 3 - REVIEW 

REVIEWER Raknes, Guttorm 
Uni Research Health, National Centre for Emergency Primary Health 
Care 

REVIEW RETURNED 07-Aug-2015 

 

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