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VERSION 1 - REVIEW 

REVIEWER Kristin L. Sainani  
clinical assistant professor, Stanford University, USA  
 
competing interests: none 

REVIEW RETURNED 14-Aug-2012 

 

THE STUDY This is a cross-sectional study, not a retrospective cohort study. One 
can only draw limited conclusions from cross-sectional studies since 
risk factors and outcomes are measured simultaneously. A 
retrospective or prospective cohort study would add more to the 
literature than another cross-sectional study on this topic. 

RESULTS & CONCLUSIONS The cross-sectional nature of this study limits interpretation of the 
findings. See specific comments to the authors for specific questions 
about the interpretation of the data. 

GENERAL COMMENTS This is a well-written article. The authors identify potential risk 
factors for stress fracture in female endurance athletes that are 
consistent with previous studies. One correction that needs to be 
made is that this is a cross-sectional study, not a retrospective 
cohort study. To be a retrospective cohort study, risk factor data 
must have been collected prior to the occurrence of outcomes (these 
are usually data that are stored electronically). In this study, data on 
risk factors and outcomes were collected simultaneously—thus, it is 
a cross-sectional study. Specific comments:  
 
1. Please change “retrospective cohort study” to “cross-sectional 
study” throughout the paper.  
2. The definitions of amenorrhea; oligomenorrhea; and eumenorrhea 
are not in keeping with current standards for defining these 
variables.  
3. How long ago did the stress fractures occur in the stress fracture 
group? Please give this descriptive information (e.g., mean number 
of years ago) in Table 1. The readers need this information to be 
able to interpret the results, given the cross-sectional design.  
4. The stress fracture group is heavier than the control group and 
that could partially explain why the stress fracture group has slightly 
more lower leg lean mass. The text says that “this finding persisted 
after adjustment for height and weight” but it is unclear whether the 
models in Table 3 include weight. The estimates in Table 3 should 
be weight-adjusted if they are not already (it is unnecessary to adjust 
for height, since average height is identical in the two groups).  
5. Weekly training duration was 2 hours higher in the stress fracture 
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group. Though this variable did not achieve statistical significance, it 
could still be an important confounding variable, particularly with 
respect to compulsive exercise and menstrual dysfunction. What 
happens when you adjust for training duration? Maybe these women 
are simply at higher risk because they are running more?  
6. The statistical analysis section should give more details about the 
choice of models A through E.  
7. The difference in lower leg lean mass between the groups is quite 
small—they differ by only 6%. The measurement was quite precise 
(low standard deviation), which explains the achievement of 
statistical significance. However, I‟m not sure this small difference is 
big enough to be of consequence. Also, it‟s quite surprising that this 
tiny difference (.05 kg) translates to an OR of 16.4. Given the 
extreme precision of the measurement, it‟s also surprising that the 
confidence interval for the OR extends to 182.3. Is this the OR for a 
1-kg increase? Since this unit is 20-times as big as the actual 
difference between the two groups, it is misleading. The authors 
should use a 1-standard deviation increase as the unit for the OR.  
8. The authors need to indicate within table 3 that the Global CET 
and Global EDE-Q variables represent a comparison of >median to 
<median.  
9. The authors should note to the reader (at least in the discussion) 
that odds ratios exaggerate effects. For example, the prevalence of 
oligo/amenorrhea in the stress fracture group is 2-fold higher than in 
the control group. This translates to an OR of about 4. But the “4-fold 
increase in odds” corresponds to only a doubling of risk. Technically, 
“a 4-fold increase in odds” is correct, but too many readers will 
misunderstand this to indicate a 4-fold increase in risk, which it is 
not. Similarly, the OR for compulsive exercise is 5 to 7 when, in fact, 
the difference between the groups is small to moderate (0.5 points). 
Thus, in the discussion, the statement that “ athletes with high 
(above median) CET scores had „substantially‟ (7.4 times) greater 
odds…” is somewhat misleading. This sentence indicates that the 
effect size is “substantial” when I would characterize it as small to 
moderate  
10. In the discussion section, the Bennell et al. study (reference 2) 
reported odds ratios, not risk ratios. So, they found a 6-fold increase 
in odds, not risk.  
11. In the discussion section, the authors should spend more time 
on the limitations that derive from this being a cross-sectional study. 
Most importantly, risk factors were measured after outcomes 
occurred; thus, we don‟t know whether the risk factors are a 
consequence or cause of the stress fracture. More information about 
how long ago the fractures occurred would help the reader to draw 
meaningful conclusions.  
12. The authors should comment on the interesting difference in the 
use of hormonal contraception between the two groups. 

 

REVIEWER Craig Sale  
Reader in Applied Physiology  
Nottingham Trent University 

REVIEW RETURNED 23-Aug-2012 

 

THE STUDY This study has examined some of the psychological and 
physiological factors that might increase the risk of stress fracture 
injury in women engaged in endurance exercise. The paper is well 
constructed and written but, whilst there is merit with the study idea, 
particularly in the determination of eating disorder psychopathology 
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and compulsive exercise, the subject numbers are low and there are 
several issues with the study design that limit the usefulness of the 
data generated at present. My major concerns are listed below.  
 
The sample size is quite low, especially considering the reasonably 
varied nature of the study population. The authors report that around 
36% of these subjects would be elite in nature with the remainder 
endurance trained. What were the proportions of stress fractures in 
these different subject groups? Whilst the time spent training was 
relatively similar, the intensity and thus the training stimulus is likely 
to have been different, are there any data that could be added to 
define this? In addition, were there the same proportions of case 
controls across the elite and non-elite subjects, if so, it might be 
worth including this information. Were there differences between the 
elite and non-elite subjects in relation to the EDE-Q and CET 
information? I would expect many elite athletes to score high on 
these measures.  
 
In this study it seems like stress reactions have been included with 
stress fractures? If this interpretation is correct then I think it would 
be worth including the numbers of each and amending the title and 
study aims. Were there any differences between the two? Also, was 
there any information available on the grade of stress fracture in 
these subjects?  
 
Much of the data collected has been measured at varying time 
points after the time of stress fracture (please include the time since 
stress fracture/stress reactions occurred) and, as such, the 
measurements might not bear resemblance to the time of injury. For 
example, differences in eating disorder psychopathology were 
reported but there were no reported differences in food consumption 
between the two groups at the point of measurement? Similarly, 
there were differences in compulsive exercise but not with training 
durations? How confident are the authors that the training durations 
in the SF group are similar to those being performed at the time of 
injury (the same might be of interest with regards to OC use)? If this 
information was collected, albeit with the acknowledged problem of 
recall, it might be worth including.  
 
It would be of benefit to the reader to further describe the two 
questionnaires used and possibly to include them as supplemental 
information. Failing this, it would be useful to direct the reader‟s 
attention to copies of the actual questionnaires as well as to the 
papers relating to discussions of validity and reliability. 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer(s)' Comments to Author:  

Reviewer: Kristin L. Sainani  

clinical assistant professor, Stanford University, USA  

competing interests: none  

 

 

This is a cross-sectional study, not a retrospective cohort study. One can only draw limited 

conclusions from cross-sectional studies since risk factors and outcomes are measured 

simultaneously. A retrospective or prospective cohort study would add more to the literature than 

another cross-sectional study on this topic.  
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We appreciate that only limited conclusions can be made from this paper as it is a cross-sectional 

study design where risk factors have been measured after the outcome has occurred. We believe our 

findings add to the literature despite this, particularly as our findings have highlighted compulsive 

exercise as a novel discriminator of stress fracture. We agree that this ideally needs confirmation in a 

prospective study; but publishing the cross-sectional findings provides the justification for inclusions of 

exercise behaviours in a prospective study.  

 

The cross-sectional nature of this study limits interpretation of the findings. See specific comments to 

the authors for specific questions about the interpretation of the data.  

This is a well-written article. The authors identify potential risk factors for stress fracture in female 

endurance athletes that are consistent with previous studies. One correction that needs to be made is 

that this is a cross-sectional study, not a retrospective cohort study. To be a retrospective cohort 

study, risk factor data must have been collected prior to the occurrence of outcomes (these are 

usually data that are stored electronically). In this study, data on risk factors and outcomes were 

collected simultaneously—thus, it is a cross-sectional study. Specific comments:  

 

1. Please change “retrospective cohort study” to “cross-sectional study” throughout the paper.  

As suggested retrospective cohort study has been changed to cross sectional study though out the 

paper.  

 

2. The definitions of amenorrhea; oligomenorrhea; and eumenorrhea are not in keeping with current 

standards for defining these variables.  

The menstrual function section within the methods chapter on page 6 has been reworded to be 

consistent with precedent for defining amenorrhea, oligomenorrhea and eumenorrhea, as used in the 

previous papers cited in paragraph 3 on page 6.  

 

3. How long ago did the stress fractures occur in the stress fracture group? Please give this 

descriptive information (e.g., mean number of years ago) in Table 1. The readers need this 

information to be able to interpret the results, given the cross-sectional design.  

The stress fractures occurred, median (IQR) 2 (3) years ago; this information has been added into 

table 1 on page 11 as requested by the reviewer. Furthermore, in the results section on page 9, 

paragraph 3 the text describes the average age at which the first stress fractures occurred and the 

time (median (IQR)) since training commenced.  

 

4. The stress fracture group is heavier than the control group and that could partially explain why the 

stress fracture group has slightly more lower leg lean mass. The text says that “this finding persisted 

after adjustment for height and weight” but it is unclear whether the models in Table 3 include weight. 

The estimates in Table 3 should be weight-adjusted if they are not already (it is unnecessary to adjust 

for height, since average height is identical in the two groups).  

We initially included the unadjusted values in the table and explained in the text that the findings 

persisted after adjustment for height and weight. he We have now followed this suggestion, and 

estimates in table 3 on page 13 are now adjusted for weight and training duration (as detailed below).  

 

5. Weekly training duration was 2 hours higher in the stress fracture group. Though this variable did 

not achieve statistical significance, it could still be an important confounding variable, particularly with 

respect to compulsive exercise and menstrual dysfunction. What happens when you adjust for 

training duration? Maybe these women are simply at higher risk because they are running more?  

This is an extremely good point. After re-analyzing the regression model with duration of training (hrs) 

added to the model we found that the findings in table 3, page 13 persisted. Table 3 on page 13 now 

shows estimates adjusted for weight and training duration.  

 

6. The statistical analysis section should give more details about the choice of models A through E.  
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As suggested by the reviewer we have given more detail in the statistical analysis explaining the 

models used in the regression models on page 8 paragraph 3. The section now reads as follows:  

Discriminators of stress fracture identified as statistically significant in univariate analyses along with 

theory driven variables weight (as a measure for body size) and training duration were entered into a 

logistic regression to determine their independent contribution to stress fracture/reaction injury. The 

first model (model A), examined the contribution of a/oligomenorrhoea. Subsequent models (Model B, 

C, and D) examined the contribution of CET and EDE-Q independent of a/oligomenorrhoea and/or 

each other. The final model (Model E) includes all potential discriminators of stress fracture to 

determine which are independent of each other.  

 

7. The difference in lower leg lean mass between the groups is quite small—they differ by only 6%. 

The measurement was quite precise (low standard deviation), which explains the achievement of 

statistical significance. However, I‟m not sure this small difference is big enough to be of 

consequence. Also, it‟s quite surprising that this tiny difference (.05 kg) translates to an OR of 16.4. 

Given the extreme precision of the measurement, it‟s also surprising that the confidence interval for 

the OR extends to 182.3. Is this the OR for a 1-kg increase? Since this unit is 20-times as big as the 

actual difference between the two groups, it is misleading. The authors should use a 1-standard 

deviation increase as the unit for the OR.  

We agree that the OR per SD is more meaningful than that per kg. As suggested by the reviewer the 

lower leg lean mass has been transformed into a z-score in order to report the SD increase as the unit 

for the OR. Please refer to table 3 on page 13, and the results section on page 13.  

 

8. The authors need to indicate within table 3 that the Global CET and Global EDE-Q variables 

represent a comparison of >median to  

As suggested by the reviewer the authors have indicated in table 3 that the global CET and Global 

EDE-Q variables represent a comparison >median to  

 

9. The authors should note to the reader (at least in the discussion) that odds ratios exaggerate 

effects. For example, the prevalence of oligo/amenorrhea in the stress fracture group is 2-fold higher 

than in the control group. This translates to an OR of about 4. But the “4-fold increase in odds” 

corresponds to only a doubling of risk. Technically, “a 4-fold increase in odds” is correct, but too many 

readers will misunderstand this to indicate a 4-fold increase in risk, which it is not. Similarly, the OR 

for compulsive exercise is 5 to 7 when, in fact, the difference between the groups is small to moderate 

(0.5 points). Thus, in the discussion, the statement that “ athletes with high (above median) CET 

scores had „substantially‟ (7.4 times) greater odds…” is somewhat misleading. This sentence 

indicates that the effect size is “substantial” when I would characterize it as small to moderate  

As suggested by the reviewer we have removed “substantially” from page 16 and replaced with 

“moderately”.  

We have also added a sentence to the discussion of limitations to highlight that the ORs presented 

will be greater than relative risks.  

 

10. In the discussion section, the Bennell et al. study (reference 2) reported odds ratios, not risk 

ratios. So, they found a 6-fold increase in odds, not risk.  

As suggested by the reviewer the authors have changed the word “risk” to “greater odds of stress 

fracture” on page 15.  

 

11. In the discussion section, the authors should spend more time on the limitations that derive from 

this being a cross-sectional study. Most importantly, risk factors were measured after outcomes 

occurred; thus, we don‟t know whether the risk factors are a consequence or cause of the stress 

fracture. More information about how long ago the fractures occurred would help the reader to draw 

meaningful conclusions.  

We have considered the reviewers comments and adjusted the limitations section on page 17, 
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paragraph 2 to spend more time on the limitations that derive from the cross-sectional nature of this 

study. The section now reads as follows:  

The major limitation of this study is imposed by the experimental design. Due to the cross-sectional 

nature of this study, it is not possible to determine whether risk fractures are a cause or effect of the 

stress fracture as they have been measured after the outcome occurred. Also, as the study was not 

prospective we could not determine relative risks. It should be noted that as the prevalence of stress 

fractures is relatively high, odds ratios may be substantially greater than relative risks. Further 

limitations include potential recruitment bias, self-reporting of history of stress fracture and the ability 

to recall data. However, the occurrence of a stress fracture during an athlete‟s career is usually an 

event of such significance that it is unlikely to be misreported. Athletes were measured at variable 

intervals following stress fracture during which time their behaviours, and other risk factors, may have 

changed. Differences in stress fracture site and prevalence between recent and classic studies 

suggest that changes in athlete management have occurred (perhaps following findings from earlier 

studies) so there is a need to conduct further prospective studies in contemporary female endurance 

athletes.  

 

 

 

12. The authors should comment on the interesting difference in the use of hormonal contraception 

between the two groups.  

We have added a comment in the discussion on page 15 paragraph 2. The section now reads as 

follows:  

Interestingly, although athletes with stress fracture had a higher prevalence of amenorrhoea, they had 

a lower prevalence of hormonal contraceptive use, although this difference did not reach statistical 

significance. It is possible that amenorrhoea not countered by HC use is associated with greater 

stress fracture risk; furthermore amenorrhoeic athletes are possibly less likely to comply with HC use 

in the fear of gaining weight (40). Alternatively it is possible that having a history of stress fracture 

influences HC prescribing strategies. Given the increased awareness of the female athlete triad, 

clinical physicians presented with an amenorrhoeic athlete with a stress fracture may attempt to 

determine the cause of, and resolve, the amenorrhoea rather than prescribing HC, although past 

research has shown a trend towards a reduction in stress fracture when HC was prescribed (11, 26, 

40). Further studies of the role of HC use in stress fracture is needed.  

 

Reviewer: Craig Sale  

Reader in Applied Physiology  

Nottingham Trent University  

 

This study has examined some of the psychological and physiological factors that might increase the 

risk of stress fracture injury in women engaged in endurance exercise. The paper is well constructed 

and written but, whilst there is merit with the study idea, particularly in the determination of eating 

disorder psychopathology and compulsive exercise, the subject numbers are low and there are 

several issues with the study design that limit the usefulness of the data generated at present. My 

major concerns are listed below.  

 

The sample size is quite low, especially considering the reasonably varied nature of the study 

population. The authors report that around 36% of these subjects would be elite in nature with the 

remainder endurance trained. What were the proportions of stress fractures in these different subject 

groups? Whilst the time spent training was relatively similar, the intensity and thus the training 

stimulus is likely to have been different, are there any data that could be added to define this? In 

addition, were there the same proportions of case controls across the elite and non-elite subjects, if 

so, it might be worth including this information. Were there differences between the elite and non-elite 

subjects in relation to the EDE-Q and CET information? I would expect many elite athletes to score 
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high on these measures.  

 

The participants were all competitive athletes, competing at least county level as well as training at 

least 8-10 hours per week for runners and 15 to 20 weeks per week for tri-athletes. We have modified 

the description of participants in the methods section to clarify this (page 6, paragraph 2). We agree 

that there may be more substantial differences in intensity of training and EDE-Q and CET scores 

between recreational athletes and elite athletes. However, a chi-squared tested revealed no 

significant difference in history of stress fracture between the national/international level and sub-elite 

athletes (chi-squared test: p=0.659), and none of the other variables described in the paper differed 

between those competing at or below national level. We have reported the prevalence of stress 

fracture in elite and sub-elite groups in the results section.  

The sample size is smaller than in studies in military recruits but this is one of the largest studies 

conducted in female endurance athletes. Similarly, whilst the study included both runners and 

triathletes, the range of events is smaller than in most previous studies in athletes. This is because 

there is a limited population of elite athletes from which studies can recruit; and because of the time 

demands of training and any work, study or family commitments it can be difficult for athletes to take 

part in research studies that demand time. However, in athletes, the duration of exposure to high 

intensity training is substantially greater than in military recruits undergoing initial training, meaning 

that the person-years of exposure here (and hence the number of stress fractures and statistical 

power) may be comparable to a shorter period of training in a substantially larger group of 

participants. The only feasible way to increase the sample size further would have been to include a 

more heterogenous group of athletes.  

We agree that a measure of training intensity would have been useful. Unfortunately, we do not have 

any objective measures of training intensity as to have a good measure (particularly given the 

seasonal variations in training) would be extremely demanding of time and would have further 

reduced the number of athletes able to participate in the study. We have, however, repeated analysis 

with training duration as a covariate (as described above) and found that findings persisted (Please 

refer to table 3 page 13).  

In this study it seems like stress reactions have been included with stress fractures? If this 

interpretation is correct then I think it would be worth including the numbers of each and amending the 

title and study aims. Were there any differences between the two? Also, was there any information 

available on the grade of stress fracture in these subjects?  

We sought information about both stress fracture and stress reaction; we agree that it would be 

desirable to differentiate between the two. However, after reviewing the raw data we have confirmed 

that all injuries included in this study were in fact stress fractures, all having a clinical diagnosis 

confirmed either by x-ray, CT or MRI. The paper has therefore been modified removing stress 

reaction throughout to clarify this inclusion of injury. Unfortunately we do not have information on the 

grade of the stress fractures.  

 

Much of the data collected has been measured at varying time points after the time of stress fracture 

(please include the time since stress fracture/stress reactions occurred) and, as such, the 

measurements might not bear resemblance to the time of injury. For example, differences in eating 

disorder psychopathology were reported but there were no reported differences in food consumption 

between the two groups at the point of measurement? Similarly, there were differences in compulsive 

exercise but not with training durations? How confident are the authors that the training durations in 

the SF group are similar to those being performed at the time of injury (the same might be of interest 

with regards to OC use)? If this information was collected, albeit with the acknowledged problem of 

recall, it might be worth including.  

The stress fractures occurred, median (IQR) of 2 (3) years ago, this information has been added into 

table 1 on page 11 as requested. Furthermore, in the results section on page 9, paragraph 3 the text 

describes the average age at which the first stress fractures occur and the average years in which the 

stress fractures occur since training commenced.  
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We appreciate the reviewers‟ comments and concerns regarding the limitations of the cross-sectional 

design and note that from this study it is not possible to determine if the risk factors identified are a 

cause or an effect of the stress fracture history as risk factors were assessed after the outcome had 

occurred. We have thus expanded the limitations section on page 17, paragraph 2 to stress the 

limitations of the cross-sectional design, by adding the following:  

The major limitation of this study is imposed by the experimental design. Due to the cross-sectional 

nature of this study, it is not possible to determine whether risk fractures are a cause or effect of the 

stress fracture as they have been measured after the outcome occurred. Also, as the study was not 

prospective we could not determine relative risks. It should be noted that as the prevalence of stress 

fractures is relatively high, odds ratios may be substantially greater than relative risks. Further 

limitations include potential recruitment bias, self-reporting of history of stress fracture and the ability 

to recall data. However, the occurrence of a stress fracture during an athlete‟s career is usually an 

event of such significance that it is unlikely to be misreported. Athletes were measured at variable 

intervals following stress fracture during which time their behaviours, and other risk factors, may have 

changed. Differences in stress fracture site and prevalence between recent and classic studies 

suggest that changes in athlete management have occurred (perhaps following findings from earlier 

studies) so there is a need to conduct further prospective studies in contemporary female endurance 

athletes.  

It would be of benefit to the reader to further describe the two questionnaires used and possibly to 

include them as supplemental information. Failing this, it would be useful to direct the reader‟s 

attention to copies of the actual questionnaires as well as to the papers relating to discussions of 

validity and reliability.  

 

We have summarized in the methods section on page 7, paragraph 2 both the CET and EDE-Q 

questionnaires and have referenced relevant papers which describe the questionnaires and which 

validate the questionnaires. We have also attached the CET questionnaire with approval by the 

authors used for this study as supplemental information. 

VERSION 2 – REVIEW 

REVIEWER Kristin L. Sainani, clinical assistant professor, Stanford University, 
USA  
competing interests: none 

REVIEW RETURNED 06-Oct-2012 

 

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

 

REVIEWER Dr Craig Sale  
Reader in Applied Physiology  
Nottingham Trent University, UK  
No conflicts of interest to declare. 

REVIEW RETURNED 11-Oct-2012 

 

THE STUDY Whilst I have ticked yes to all points in the above section there 
remain some limitations, including the relatively low participant 
numbers, the clarification of stress fracture grade and importantly 
with the cross-sectional nature of the experimental design. The latter 
limits the study findings somewhat in relation to cause and effect, 
but the authors do present a clear acknowledgement of these 
limitations so that the reader can evaluate the manuscipt with this 
knowedge. I think that the study does have some merit given the 
developing interest in stress fracture injury in athletes for which there 
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is some but not numerous data available. This is the reason why I 
have accepted the manuscript. 

GENERAL COMMENTS The authors have answered the majority of my comments 
appropriately. Unfortunately there remain some limitations, including 
the relatively low participant numbers, the clarification of stress 
fracture grade and importantly with the cross-sectional nature of the 
experimental design. The latter limits the study findings somewhat in 
relation to cause and effect, but the authors do present a clear 
acknowledgement of these limitations so that the reader can 
evaluate the manuscipt with this knowedge. As such, I think that the 
study does have some merit given the developing interest in stress 
fracture injury in athletes for which there is some but not numerous 
data available.  
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