
PEER REVIEW HISTORY 

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 

TITLE (PROVISIONAL) CHANGES TO PHYSICIAN PROCESSING TIMES IN RESPONSE 
TO CLINIC CONGESTION AND PATIENT PUNCTUALITY: A 
RETROSPECTIVE STUDY 

AUTHORS Chambers, Chester; Dada, Maqbool; Elnahal, Shereef; Terezakis, 
Stephanie; DeWeese, Theodore; Herman, Joseph; Williams, Kayode 

 

VERSION 1 - REVIEW 

REVIEWER Orlando Guntinas-Lichius 
ENT Department  
Jena University Hospital  
Jena  
Germany 

REVIEW RETURNED 03-May-2016 

 

GENERAL COMMENTS Important topic, neglected research area.  
 
Ethic committe approval/patient consent: missing!  
 
Abstract: "Two urban academic clinics and an affiliated suburban 
clinic in metropolitan Baltimore,  
Maryland, USA" - are three clinics, but "were collected for 105, 264, 
and 22,266 visits" - are only two numbers? Visits in one clinic 
missing? what was summarized?  
Abstract: "Data from the first clinic ..." - which one was the first 
clinic?  
Abstract/Intervention: "previously" - what was the time interval 
between policy introduction and the new study?  
Absract/Results: "system status" - what do you mean with "system 
status"?  
Abstract: Setting - that means in which disciplines? Outpatient 
departments of which disciplines? Influence of the discipline on the 
results? In the Methods I learned that two clinics are pain clinics and 
one was a Radiation Oncology service - what was the rationale to 
select these departments?  
And what was the rationale to include an affiliated suburban clinic?  
Introduction: "where “status” was defined in a simple manner. " - 
without telling more about the manner, this sentence does not tell 
anything here in the Introduction.  
Abstract, Conclusions, Conclusions: Can only be made for the 
settings analysed, i.e. pain clinic and radiation oncology department  
Methods: "Data were collected from February to March 2010 by paid 
observers" ALL patients were included? No exclusions?  
Results: Please provide us with exact p-values, not only statements 
with <0.05 or <0.001  
Tables: Statistics/p-values for pre vs post results are missing in the 
tables 

 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-2016-011730 on 18 O

ctober 2016. D
ow

nloaded from
 

http://bmjopen.bmj.com/site/about/resources/checklist.pdf
http://bmjopen.bmj.com/


 

REVIEWER Ala'a Abuhejleh 
Senior Pharmacist at Zayed Military Hospital in AbuDhabi  
PhD student in Project Management at The British University in 
Dubai 

REVIEW RETURNED 11-May-2016 

 

GENERAL COMMENTS * Abstract normally consists of:  
Purpose  
Design/ Methodology/ Approach  
Findings  
Research implications  
Originality/ Value  
 
 
* What do you think if you mention " Merits and limitations" instead 
of "Strengths and limitations"  
 
* What do you think if you mention literally and separately the 
"Conclusion" section 

 

REVIEWER Pratik J. Parikh, Ph.D. 
Associate Professor – Industrial & Systems Engineering  
Associate Professor – Surgery (courtesy)  
Wright State University, Dayton, OH 45435 

REVIEW RETURNED 29-May-2016 

 

GENERAL COMMENTS The manuscript focuses on factors that affect patient waits and 
overtime in outpatient clinics. Hypotheses around clinic congestion 
and patient punctuality affecting physician processing rates, and that 
adaptive physician behavior serves to reduce waiting times and the 
use of overtime is tested. Data from three clinic is summarized and 
evaluated based on an intervention that tardy patients are 
rescheduled.  
 
An interesting aspect that I was particularly intrigued was the fact 
that patient processing times were state-dependent. There is some 
literature in other domains that servers (in this case, physicians) 
speed up when the system is busy up until a certain point. After that, 
either their rate stabilizes and/or errors occur.  
 
The manuscript, however, lacks on numerous fronts.  
1) Only mean values are presented for processing times. Either it 
should be supplemented with standard deviations, or median and 
interquartile values be presented. Ideally, the actual distribution of 
processing times as a histogram would help visualize if the 
underlying distribution changed at all apart from the means.  
2) F-test or t-tests are used to compared groups. First, was the 
normality of the processing time distributions verified? Second, t-test 
is appropriate when comparing two groups. For multiple group 
comparison, either Tukey’s extension of t-test for groups should be 
used. Third, if the normality was violated, then non-parametric 
pairwise (e.g., Mann-Whitney or KS test) or group-wise tests should 
be used. Unfortunately, none of these were justified raising doubts 
about the analysis and the resulting conclusions.  
3) Groups A and C don't appear to be practically different for Clinic 3 
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(47.15 vs. 47.90), even if your chosen statistic test shows 
significance – you probably ran a three-way test, and hence the p 
value may have been <0.01 just because Group B was different. I 
am not convinced with this form of comparison. Tukey's (if 
appropriate) would attach an alphabet to groups that are statistically 
not different, compared to the ones that are. The practical 
significance of the findings must be discussed. This holds true for 
many such comparisons.  
4) At the bottom of page 9, for tardy patients, I would be cautious in 
stating the findings. Unless you see the distribution (which I presume 
is going to be non-normal), you cannot state it this way. There may 
be some really large values (outliers) that may pull the mean 
towards lower or higher values -- you may want to revisit this 
analysis by looking it in more depth, removing them and re-testing, 
and ideally using non-parametric tests. For data such as this, I 
almost always prefer to compare "distributions" instead of means or 
medians.  
5) Page 10 is full of strong claims about groups being different, but 
the actual values are barely any different. Strong claims based on 
weak analysis at the best.  
 
Other minor, but important, concerns include:  
1) A number of things are potentially drawn from their previously 
published work, but it is vital that this be summarized appropriately 
to make this manuscript self-contained. For instance, a flow chart of 
the simulation model should be included with a brief description. 
Probability distributions used at each stage in that model should be 
summarized as a table. Graphical depiction of patient punctuality 
and treatment times should be included.  
2) What do you mean by positive value of delay? Do you mean 
tardy?  
3) What is positive value of delay?  
4) Ave OT - Is it average across early and lateness? It would be apt 
to use avg tardiness (only the late values, not early or 0s). 

 

VERSION 1 – AUTHOR RESPONSE 

Response to Reviewer 1  

 

1.Revisited statements of numbers of patients involved so commas used as delimiters are no longer 

misleading. It now reads: “105 visits at a low volume suburban Clinic 1, 264 visits at a medium volume 

academic Clinic 2, and 22,266 visits at a high volume academic Clinic 3.”  

 

2.The low volume suburban clinic is referred to as Clinic 1.  

 

3.The previous study is the one in reference 11. It was based on retrospective data from 2008-2009 

and the study was published in BMJ Open in 2015.  

 

4.By System Status we meant Conditioned on tardiness; this has been reworded.  

 

5.We had recently published our study in 2015 where we looked at patient response to a cancellation 

policy. These data had been collected at the suburban pain clinic by the sole practitioner at that 

facility (Clinic 1). Subsequently, that clinic was closed and patients moved to the pain clinic at the 

academic medical center (Clinic 2). We have a series of works on studying patient process flows in 

these 2 clinics. We have just started to implement our framework at a radiation oncology clinic (Clinic 

3) where we noticed that physicians adapt to congestion and patient tardiness. It was then natural to 
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see if this practice was isolated or spread out. Looking at three clinics in the same medical network, 

allowed us to suggest that such an adaptation may be widespread and so it may not be an isolated 

phenomenon. Put another way our three clinics belong to the same system: the suburban and 

medium volume clinic have discipline in common but differ on location; the medium volume and high-

volume clinic share location but differ on discipline. So the persistence of the effect shows resilience.  

 

6.We modified the phrase to: where “status” as formally explained later is defined based on whether 

the patient arrived on time and whether the patient was seen by the appointment time.  

 

7.Since there are three clinical settings, see response 1, the conclusions relate only to the three 

clinical settings studied. We added a “Conclusions” section and reworded the conclusions section in 

the abstract accordingly.  

 

8.In the period of interest February to March 2010, data were collected on all patients; this was 

possible because of the layout of the clinic and because only one attending physician staffed the clinic 

in any one session. Since the volume was modest we could capture this cost-effectively. In the high-

volume clinic we extracted these data from an automated system.  

 

9.p-values are now shown for each statistical test used when based on observational data. However, 

the p-values from simulation runs must be interpreted differently. If one can choose the number of 

simulated sessions, one can make p-values using simulated data be any desired value. For this 

reason, it is customary to use a common number of sessions and indicate that p-values are below 

whatever level has been defined as significant. This is why we simulate 10,000 sessions and simply 

report that results are significant at the 0.01 level.  

 

10.Statistics and p-values added to Tables relating to observations. p-values are not explicitly shown 

for simulation results as discussed above.  

 

 

Response to Reviewer 2  

 

1.The headings in our Abstract were specified by journal policy. Thus, we have left them as 

instructed.  

 

2.The heading “Strengths and Limitations” was also specified by journal policy. This section has been 

modified as instructed by the Managing Editor.  

 

3.A separate section for Conclusions has been added after the Discussion section, as is standard for 

this particular journal.  

 

   

Response to Reviewer 3  

 

1.Standard errors for data related to observations have been added to the body of the text. They were 

previously only included in some tables. However, we note that the standard errors for the simulation 

results are handled differently. This is because we use 10,000 simulated sessions to get these values 

and standard errors will drop with sample size.  

 

We looked at the histograms of unpunctuality and process times as you suggested to discern any 

skewness. To address concerns regarding the possible linkages between skewness and our results 

we repeated our analyses after trimming 10% from each sample – conclusions did not change. In 

addition, we repeated our analysis merging processing time data before and after our intervention in 
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Clinic 1. This was not done in the first version of this paper because we wanted to avoid confusing the 

reader who might compare results with our earlier paper. Again, out results do not change.  

 

Finally, we added histograms of several key distributions in the new Appendix as you suggested.  

 

 

2.Given our sample sizes, we believe it is appropriate to invoke the Central Limit Theorem to assert 

that each sample mean has a normal distribution. Since our hypothesis is that mean processing times 

for Groups A, B and C are not equal, we felt that using a one-way analysis of variance, or 

equivalently, the F-test, which we reported is appropriate; for example we reference Brunk (1975). 

This is presented as the first step. We now make it more clear that we also test the secondary 

hypotheses that all three groups have different means using both t-tests and the TukeyHSD test. Note 

that both these approaches also assume normal distributions.  

 

 

3.To this end, we use the Tukey test recommended by you. Under the Tukey test, the first step is also 

to run the one-way analysis of variance. When it is significant, as is the case here, three pairwise 

comparison tests are performed. The results of these (2-sided) tests are tabulated below.  

 

We note that for Clinic 1 we tabulate test results after performing the tests in three different ways. The 

first table below only considers processing times measured before the intervention. The second table, 

merges processing time measurements taken before the intervention with those collected after the 

intervention. (Note that this distinction is only meaningful for Clinic 1) The p-values are uniformly 

smaller for this pooled data set. The third table shows results from the same test using the trimmed 

distributions. Again the p-values regarding the difference between Groups A and B are smaller. In 

other words trimming the distributions to reduce the impact of any skewness appears to offer stronger 

support for our results.  

 

We ultimately decided to leave the tables in the manuscript unchanged because we do not want to 

add confusion to the discussion at this late date and to be conservative in our presentation. However, 

we can update the tables to reflect the larger and/or trimmed sample if the editor sees fit.  

 

 

 

 

 

 

Clinic 1: Pre intervention data only  

diff lwr upr p adj  

B-A -12.079090 -24.74034 0.582157 0.0648333  

C-A -8.809859 -29.40884 11.789127 0.5677512  

C-B 3.269231 -19.06208 25.600543 0.9354006  

 

Clinic 1: Merged Pre and Post-intervention data  

## diff lwr upr p adj  

## B-A -13.05155 -20.13732 -5.96879 0.00006  

## C-A -12.779891 -27.90579 2.346007 0.1162673  

## C-B 3.634868 -12.78384 20.053581 0.8606996  

 

Clinic 1: Merged and Trimmed Pre and Post-Intervention data  

diff lwr upr p adj  

B-A -16.827309 -24.95394 -8.7006750 0.0000058  
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C-A -14.565404 -28.69202 -0.4387876 0.0415777  

C-B 2.261905 -13.05347 17.5772767 0.9352974  

 

Clinic 2:  

diff lwr upr p adj  

## diff lwr upr p adj  

## B-A -13.05155 -20.13732 -5.965787 0.0000600  

## C-A -14.67131 -23.67380 -5.668826 0.0004500  

## C-B -1.61976 -10.81298 7.573465 0.9093501  

 

Clinic 3:  

## diff lwr upr p adj  

## B-A -25.848935 -27.879482 -23.818388 0.000000  

## C-A 0.181362 -2.939217 3.301941 0.989822  

## C-B 26.030297 22.880962 29.179632 0.000000  

 

The central issue for this work is that processing times differ for groups A and B. We have reworded 

the text to emphasize this point and removed much of the discussion of Group C, as this proved to be 

an unnecessary distraction.  

 

4.As can be seen from the Table, the pairwise Tukey tests when comparing Groups A and B have p-

values of 0.06, 0.00006, 2.2 e-16 for the 3 clinic settings. This is the central issue for this work. 

Groups A and C differ for Clinic 2, and Groups B and C differ for Clinic 3, but we agree that these 

results are of little practical significance. Our discussion regarding results involving Group C was too 

strong and it has been qualified to be quite muted or dropped. If you direct us to your works that 

compare “distributions” rather than means, we will do our best to apply those ideas to this work as 

well.  

   

 

5.Based on your suggestion to use Tukey’s test, we have reworked the discussion and statistics on 

the bottom of page 9. In particular, we use more muted language. As a general rule, our processing 

times are bounded which is why we fitted Beta distributions – generally they are not too skewed as 

discussed in our earlier work. It is however the case that waits in queuing systems can be zero which 

tends to make flowtime distributions skewed. This is the primary reason we focused on processing 

times as basic input to the simulation models.  

 

6.We are concerned about the length of the manuscript and the journal pushes for papers to be 

concise in the main text. However, to allow the paper to be self contained, we have included the 

appropriate flowchart, and related data and figures as an Appendix.  

 

7.WAIT is the difference between when the patient entered the exam room (y) and arrived (w): WAIT 

y-w which is non-negative. Similarly DELAY is the difference between when the patient entered the 

exam room (y) and the appointment time: DELAY=y-x is negative for Group A patients. Finally, tardy 

means that the patient arrived after his/her appointment time so x > y and the patient would be in 

Group C making the patient unpunctual.  

 

8.When DELAY is positive the patient entered the exam room after the appointment time. Both Type 

B patients and Type C patients have positive delays. In addition type C patients arrive at time w after 

the appointment time x, and are thus TARDY. DELAY refers to the patient encounter which begins 

after the appointment time. This may be caused by the system congestion or it may be caused by 

patient tardiness. This is why we must be careful to differentiate between the two. They are related, 

but not identical.  
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9.To be consistent with our earlier works we have reported unconditional OT. The positive part can be 

recovered by solving Prob(OT)*X=Expected OT for X. Because we compare changes in expected OT 

throughout the paper, we would like to keep it this way; adding the additional value will require one 

more technical definition. 

 

VERSION 2 – REVIEW 

REVIEWER Orlando Guntinas-Lichius 
Jena University Hospital; Germany 

REVIEW RETURNED 28-Jun-2016 

 

GENERAL COMMENTS All queries answered. No open questions remain.  

 

REVIEWER Pratik J. Parikh, Ph.D. 
Associate Professor – Industrial & Systems Engineering  
Associate Professor – Surgery (courtesy)  
Wright State University, Dayton, OH, USA 

REVIEW RETURNED 16-Jul-2016 

 

GENERAL COMMENTS Thank you addressing my comments to the original submission. 
While I am satisfied with quite a few of your responses, there are still 
a few lingering questions:  
1) Abstract: cannot state p-values without stating which clinics are 
compared.  
2) I understand that you invoked CLT because you are comparing 
mean processing times at the clinics. My fundamental issue is with 
comparing just the means. I still don't see any justification or 
demonstration via showing the distribution of the processing times to 
convince us that comparing mean is enough. Does the distribution 
have substantial variance and skewness that has been looked into. I 
typically lean on comparing medians via Mann-Whitney or 
distributions via Kolmogorov-Smirnov tests, both available in every 
standard statistical s/w.  
3) Unfortunately, I do not quite concur with your argument around 
the use of positive value of delays and Avg OT. First, for ease of 
readability, you could simply restate your measures as patient and 
system level. So tardiness could be due to the patient, and delay 
and wait would be system level. You could use p and s as 
super/subscripts to keep it readable throughout the manuscript. 
Also, stating Avg OT (which includes 0s and -ve values) is not the 
most appropriate way to state findings. We have used both Avg OT 
and just the Avg Tardiness (or Wait or Delay) to provide a much 
clear picture. I highly recommend that you insert this to make your 
work more impactful.  
4) Page 14, line 39: I may have missed this earlier, but I would 
suggest you either use "significant" or "substantial" in that sentence. 
From what I have used, significant is used when presenting 
something in a statistical sense, while substantial in a more 
practical/absolute value sense.  
5) Please include 1-2 sentence that help the readers appreciate the 
findings from a practical sense -- i.e., even if the p-value is 
significant, some comparisons have minimal practical value.  
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VERSION 2 – AUTHOR RESPONSE 

Response to Reviewer 3  

 

Thank you for once again providing constructive feedback on our manuscript. We have made all 

changes along the lines you suggested with some exception regarding item 4) in your report. This will 

be explained below:  

 

1).We have changed the language slightly so that it now reads as:  

 

Results: Average physician processing times differ conditioned on tardiness at Clinic 1 with p = 0.03, 

at Clinic 2 with p = 10-5 and at Clinic 3 with p = 10-7. …  

 

2).We now compare samples for Group A and Group B patients using the Kolmogorov-Smirnoff tests 

and the Mann-Whitney-Wilcoxon tests in response to your concerns regarding properties of the 

underlying distributions. In particular, the Mann-Whitney-Wilcoxon test avoids the assumption of 

normality entirely. This is noted as a robustness check on p. 10 of the manuscript.  

 

3).Consistent with our earlier works, especially the one in BMJ Open, we separate tardy patients into 

Group C, who are not a direct focus of our study. And, we separate early patients into Group A if the 

service was initiated without DELAY and Group B if served with positive DELAY. While we agree with 

you that earliness and tardiness are measures of patient behavior, the interaction with system 

congestion makes both WAIT and its subset DELAY joint measures of performance. The key point we 

want to make is that early patients are treated differently depending on whether they are in GROUP A 

or GROUP B. In future work, we will find a way to separate effects into patient centric, system centric 

or joint. (This will turn out to be very insightful but we want to stay consistent with our earlier works at 

this late stage.) We have added the Average OT when positive in reporting our results (Ave POT). 

From an economic point of view comparing unconditional savings in OT with unconditional increases 

in patient WAIT reflected a level of internal consistency that we thought had value. However, we 

agree that some readers may find it more natural to think about Ave POT. These values have been 

added to Tables 2 and 4 as well as related references throughout the main text.  

 

4).The revised sentence now reads:  

Interestingly for all three sets of scenarios, the incremental benefit of the patient punctuality 

intervention resulted in an additional reduction in overtime of less than 2 min, suggesting that 

influencing clinician behaviour has a substantially bigger effect than does improving patient 

punctuality.  

 

5).To address this concern we have added the following on p. 9:  

 

Given that a patient shows up on time, we next tested the hypothesis that average processing times 

was greater for Group B when compared to the corresponding Group A. (The difference in sample 

means for Group C relative to its corresponding Groups A and B showed no clear ranking. And even 

when the difference was statistically significant; for example in Clinic 3 when comparing Groups A and 

C, there was no practical significance since the means are relatively close to each other.) This was 

done using two approaches. Using a one sided t-test… 
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VERSION 3 - REVIEW 

REVIEWER Pratik Parikh 
Wright State University, Dayton OH 

REVIEW RETURNED 16-Sep-2016 

 

GENERAL COMMENTS I am satisfied with the revisions. Thank you! 
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