
PEER REVIEW HISTORY 

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

complete a checklist review form (see an example) and are provided with free text boxes to elaborate 

on their assessment. These free text comments are reproduced below.  Some articles will have been 

accepted based in part or entirely on reviews undertaken for other BMJ Group journals. These will be 

reproduced where possible. 

ARTICLE DETAILS 

TITLE (PROVISIONAL) Long-term follow-up of cortisol awakening response in patients 

treated for stress-related exhaustion 

AUTHORS Sjörs, Anna ; Ljung, Thomas; Jonsdottir, Ingibjörg 

 

VERSION 1 - REVIEW 

REVIEWER Dr. Lorenz JP van Doornen  
Utrecht University 
Department of Health Psychology 
United Kingdom 
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GENERAL COMMENTS The present study explores possible deviations in HPA-axis 
functioning in a large sample of exhausted persons. An interesting 
aspect is its longitudinal design: the effect of treatment on the 
potential differences to be found at entry. No deviations were 
observed at baseline and (thus) no effects of the intervention were 
observed either.  
This is a straightforward, carefully designed study. The introduction 
covers adequately the existing controversy in this field. Methods and 
analyses are simple and sound. The role of potential covariates is 
taken into account. Subgroup analyses reveal no effect of comorbid 
anxiety and/or depression or an effect of antidepressants use. 
Exclusion of negative CAR’s (possibly reflecting non-compliance to 
sample instructions) did not affect the results.  
The authors discuss frankly the limitations of the study and admit 
that the CAR only reflects one aspect of HPA-axis functioning which 
does n’t rule out that sampling on other times of the day or using 
more sensitive/subtle cortisol parameters (feedback sensitivity, GR- 
receptor sensitivity) might reveal other types of deviations in this 
exhausted group.  
To conclude: this study communicates a clear message: 
measurement of the CAR is pretty useless to demonstrate possible 
disregulations in the main stress-regulatory system of the body as a 
function of exhaustion. Suggesting that more sensitive measures are 
needed to get sight on possible disregulations (although studies 
using these techniques don’t reveal clear and consistent deviations 
either) 
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REVIEW RETURNED 24-Apr-2012 

 

GENERAL COMMENTS Overall, this is a large study with a thoroughly longitudinal design 

and an initial large sample of patients 

 

 

Abstract 

The study investigate differences in HPA-axis activity between 

patients with stress related exhaustion and healthy control persons. 

Further, longitudinal changes in HPA activity in the patient group 

was observed 

 

Introduction 

The introduction leaves the reader a little confused on the definition 

of Exhaustion Disorder (ED). In the introduction the criteria is 

described in ref. 4 and in the method section again described as 

defined in ref 5. It is recommended to describe the used diagnostic 

criteria and the reliability and validity of ED (and discuss this topic in 

the discussion section). 

 

The hypotheses have to be clear. 

 

 

Methods/Sample 

The inclusion and exclusion criteria should be described more 

stringent. One paragraph: inclusion, one paragraph: exclusion and 

one paragraph: Assessment  

 

How many were referred in the period 2004-2008 and is it possible 

to conduct a participant non-participant analyses? 

 

The psychiatric assessment seems to be rather cursory. Did the 

physician have any experience in conducting psychiatric interviews? 

Did the interviewer only use questions from the chapters on mood 

and anxiety disorders?  
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It is a good idea to be consistent use patients (or subjects) 

 

 

Concerning the 85 control persons (once again be consistent use 

either control persons, control subjects etc.). Hopefully, they 

underwent the same assessment procedure as the patients?   

 

Why did the authors choose to exclude more than one third of their 

participants instead of using last observation carried forward? 

 

I will suggest a Table 2, describing the patient cohort, mood and 

anxiety diagnosis, and use of antidepressants, other treatment at 

start and at follow up.   

 

 

Results 

Statistical analyses. Some concerns regarding the statistical power 

 

Cortisol awakening response in patients and healthy controls. Why 

were all potential confounders age, sex, BMI, WHR, HAD-D and 

HAD-A included in the model? 

 

Longitudinal development of CAR. Again why include that many 

covariates? 

 

 

Discussion 

Overall the discussion section has to be stringent. It is 

recommended to use subheadings (findings of the study, 

comparison with other studies etc.) and sum up the findings also the 

negative findings.  

 

The present results and data do not substantiate the drawn 

conclusion that CAR is not a valid marker for stress-related 

exhaustion (introduction and Key Messages. It has to be modified: 

CAR measured as salivary cortisol, at awakening and 15 minutes 
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after, does not seem to be a valid marker of stress-related 

exhaustion.  

 

It could be discussed that other tests of the HPA axis might have 

captured a possible difference e.g. a standardized psychosocial 

stress test (e.g. Trier Social stress test) or the DEX/CRH test, thus 

the weaknesses of using salivary cortisol as a biomarker could also 

be discussed. 

 

Further, a comprehensive section on the overlap of depression and 

anxiety diagnoses and ED and the use of antidepressant is needed. 

 

Finally, it cannot be excluded that it is the broad definition, or in 

other words the lack of a clear phenotype, that leads to the negative 

findings of the present study. 

 

To sum up, next to a major revision, the reference list need to be 

revised according to the recommendation of the BMJ open and the 

English language would benefit from using a native reader. 

 

 

 

VERSION 1 – AUTHOR RESPONSE 

Reviewer(s)' Comments to Author:  

 

 

Reviewer: Maj Vinberg, M.D:, Ph.D. Senior Consultant  

Psychiatric Center Copenhagen  

University of Copenhagen  

Blegdamsvej 9, 6211,  

Copenhagen, Denmark  

 

Maj Vinberg has been a consultant for Eli Lilly, AstraZeneca, Servier and Lundbeck.  

 

Overall, this is a large study with a thoroughly longitudinal design and an initial large sample of 

patients  

 

 

Abstract  

The study investigate differences in HPA-axis activity between patients with stress related exhaustion 

and healthy control persons. Further, longitudinal changes in HPA activity in the patient group was 

observed  
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Introduction  

The introduction leaves the reader a little confused on the definition of Exhaustion Disorder (ED). In 

the introduction the criteria is described in ref. 4 and in the method section again described as defined 

in ref 5. It is recommended to describe the used diagnostic criteria and the reliability and validity of ED 

(and discuss this topic in the discussion section).  

 

Answer: We have now added a table of the diagnostic criteria. The ED diagnosis was used as an 

inclusion criterion to ensure that all patients had a well-defined stress-related illness. The ICD-10 

code F43.8, with the heading ‘Other reactions to severe stress’, is used for classification of this 

diagnosis. Most studies on stress-related illness use the concept of burnout. However, as mentioned 

in the introduction, burnout is a psychological term and not a psychiatric syndrome and there are no 

clearly defined diagnostic criteria for burnout. The burnout concept has its focus on work-stress and 

does not take into consideration that stress-related illness can be due to stressors outside the 

workplace. Therefore, instead of using the burnout concept, we chose to only include patients with 

ED. The rationale for using the ED diagnosis was to define a more homogenous clinical population 

with regard to both the severity of the mental health problem and the relation to stress exposure. This 

topic is now discussed on page 21.  

 

 

The hypotheses have to be clear.  

 

Answer: The hypotheses are now clearly stated.  

 

Methods/Sample  

The inclusion and exclusion criteria should be described more stringent. One paragraph: inclusion, 

one paragraph: exclusion and one paragraph: Assessment  

 

Answer: The description of the participants has been re-written to clarify the inclusion and exclusion 

criteria.  

 

How many were referred in the period 2004-2008 and is it possible to conduct a participant non-

participant analyses?  

 

Answer: Approximately 850 patients were referred to the clinic during this period, but many of these 

patients were re-referred directly. The reason for re-referral varied widely between patients but the 

general reason was failure to meet the referral criteria, mostly due to other medical conditions that 

could explain the symptoms. These patients were thus never considered as eligible patients to enter 

the treatment program at the clinic. After the initial judgement of the treatment team, 632 patients 

were seen for one or more consultation at the clinic. Several of these patients did not proceed to enter 

the treatment program due to other medical conditions reported or indicated at the consultation or 

failure to meet the diagnostic criteria for ED, other reasons could be pregnancy, the patient was only 

seen for second-opinion purposes or was moving out of the area, etc. We therefore feel that it is not 

meaningful to conduct analyses on this group. Moreover, informed consent to participate in research 

studies was not given from all patients that were seen for consultation and we can therefore not 

include data from these individuals in our analyses. Participant and non-participant analyses were 

instead performed on the patients with and without complete cortisol data.  

 

The psychiatric assessment seems to be rather cursory. Did the physician have any experience in 

conducting psychiatric interviews? Did the interviewer only use questions from the chapters on mood 

and anxiety disorders?  

 

Answer: Two senior physicians with between 30 and 35 years experience working in primary care and 
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occupational medicine performed the diagnostic procedures. The diagnostic procedure for mental 

disorders followed entirely the criteria for DSM-IV regarding depression and/or anxiety disorders 

(General anxiety disorder (GAD) or unspecified anxiety and/or panic disorders). For this purpose, the 

Primary Care Evaluation of Mental Disorders (PRIME-MD) was used, which was particularly 

developed to be used as a screening instrument for mental disorder in primary care populations. In 

case a more severe psychiatric disorder was indicated, e.g., bipolar disorder or post-traumatic stress 

disorder, a psychiatric specialist was consulted to set these diagnoses, if present.  

 

It is a good idea to be consistent use patients (or subjects)  

 

Answer: We now consistently use ‘patients’ for the patient group, ‘controls’ for healthy controls and 

‘participants’ for both groups.  

 

Concerning the 85 control persons (once again be consistent use either control persons, control 

subjects etc.). Hopefully, they underwent the same assessment procedure as the patients?  

 

Answer: The healthy controls are now consistently called ‘controls’. The controls underwent the same 

assessment as the patients.  

 

Why did the authors choose to exclude more than one third of their participants instead of using last 

observation carried forward?  

 

Answer: Imputation of missing data could certainly have been made. However, we did not want to risk 

underestimating the variability of the estimated results, which should always be taken into 

consideration when ‘last observation carried forward’ is used. Since we had a relatively large number 

of patients with complete cortisol data, we felt there was no need for data imputation that could 

introduce bias.  

 

I will suggest a Table 2, describing the patient cohort, mood and anxiety diagnosis, and use of 

antidepressants, other treatment at start and at follow up.  

 

Answer: Information about depression, anxiety and antidepressants has now been added in table 2 

(previously table 1). Regarding treatment, all patients received individually based multi-modal 

treatment, which contains similar components but is individually adapted according to the specific 

needs and symptoms of the patients. As use of antidepressants is of importance for the HPA axis, this 

particular treatment was given special attention in this paper as only part of the patient population 

received antidepressant treatment. Apart from having ED, the patients were relatively healthy and 

very few received other treatments such as anti-hypertensive medication.  

 

Results  

Statistical analyses. Some concerns regarding the statistical power  

 

Answer: To the best of our knowledge, this is one of the largest studies on salivary cortisol awakening 

response in patients with a clinically defined stress-related condition, e.g., clinical burnout or 

exhaustion disorder. Previous studies with samples of 18 – 37 burnout cases have revealed 

significant differences in salivary cortisol between cases and controls (ref 11, 12, 17, 19, 20) and the 

present sample size was therefore considered to be sufficient.  

 

Cortisol awakening response in patients and healthy controls. Why were all potential confounders 

age, sex, BMI, WHR, HAD-D and HAD-A included in the model?  

 

Answer: All of these variables were identified from the literature as potential confounders. The criteria 
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for including a potential confounder as a covariate in the analyses were; a difference between patients 

and controls, a relationship with the dependent variable (cortisol) and low correlation with other 

included confounders. None of the potential confounders fulfilled these criteria. To further ensure that 

these variables did not affect the results we checked that including them as covariates (separately or 

together) did not change the results, which is stated in the manuscript. Hence, all reported results are 

from uncorrected tests. No confounders were included in the reported models.  

 

Longitudinal development of CAR. Again why include that many covariates?  

 

Answer: See above. None of the potential confounders were included as covariates in the final model.  

 

Discussion  

Overall the discussion section has to be stringent. It is recommended to use subheadings (findings of 

the study, comparison with other studies etc.) and sum up the findings also the negative findings.  

 

Answer: Subheadings have now been added to the discussion and there is a summary of the main 

findings in the beginning of the discussion.  

 

The present results and data do not substantiate the drawn conclusion that CAR is not a valid marker 

for stress-related exhaustion (introduction and Key Messages. It has to be modified: CAR measured 

as salivary cortisol, at awakening and 15 minutes after, does not seem to be a valid marker of stress-

related exhaustion.  

 

Answer: The statement has been modified on page 2, and 3.  

 

It could be discussed that other tests of the HPA axis might have captured a possible difference e.g. a 

standardized psychosocial stress test (e.g. Trier Social stress test) or the DEX/CRH test, thus the 

weaknesses of using salivary cortisol as a biomarker could also be discussed.  

 

Answer: We have added the examples TSST and dexamethasone suppression to the discussion on 

this topic on page 20, as recommended.  

 

Further, a comprehensive section on the overlap of depression and anxiety diagnoses and ED and 

the use of antidepressant is needed.  

 

Answer: This issue is important for the overall research in our group and we do focus on the overlap 

between ED and other diagnoses in several other studies. This is, however, not the main focus in this 

paper. As you point out, a considerable overlap exists between different diagnoses (and concepts) 

within the stress field, and the same is true for ED. Thus, adjustment disorder, burnout, PTSD, vital 

exhaustion, fibromyalgia and chronic fatigue are all known to co-exist with depression and anxiety. 

Whether this is a cause, consequences or parallel phenomenon remains to be established but as 

previously mentioned we are indeed interested in these questions. The course of symptoms regarding 

depression, anxiety and burnout in patient with ED has just recently been published by the group and 

this reference is now included in this paper (ref 25). The information regarding the overlap has now 

been added in table 2 and a section discussing this issue has also been added in the discussion.  

 

Finally, it cannot be excluded that it is the broad definition, or in other words the lack of a clear 

phenotype, that leads to the negative findings of the present study.  

Answer: Hopefully the definition of ED has now been made clear as the diagnostic criteria are 

presented in a table. We do not believe that we could have narrowed the definition down any further 

and still referred to the patients as stress-related exhaustion cases. Moreover, we have taken due 

care to ensure that no other somatic or psychiatric illness could explain the condition and special 
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attention was given to exclude patients with fibromyalgia and chronic fatigue syndrome, since there is 

a considerable overlap between these conditions and ED. We therefore believe that our patient group 

represents as clear-cut stress-related exhaustion as could possibly be defined. It lies in the nature of 

stress-related illness that most patients report symptoms of depression and/or anxiety and excluding 

these patients would have rendered a non-representative study population. This topic is now 

discussed on page 21-22.  

 

To sum up, next to a major revision, the reference list need to be revised according to the 

recommendation of the BMJ open and the English language would benefit from using a native reader.  

 

Answer: Thank you for pointing out the errors in the reference list.  

 

The revised manuscript has been proofread by a professional English-language editing service.  

 

 

 

Reviewer: Lorenz van Doornen  

University of Utrecht  

Dept of Health Psychology  

The Netherlands  

 

The present study explores possible deviations in HPA-axis functioning in a large sample of 

exhausted persons. An interesting aspect is its longitudinal design: the effect of treatment on the 

potential differences to be found at entry. No deviations were observed at baseline and (thus) no 

effects of the intervention were observed either.  

This is a straightforward, carefully designed study. The introduction covers adequately the existing 

controversy in this field. Methods and analyses are simple and sound. The role of potential covariates 

is taken into account. Subgroup analyses reveal no effect of comorbid anxiety and/or depression or 

an effect of antidepressants use. Exclusion of negative CAR’s (possibly reflecting non-compliance to 

sample instructions) did not affect the results.  

The authors discuss frankly the limitations of the study and admit that the CAR only reflects one 

aspect of HPA-axis functioning which does n’t rule out that sampling on other times of the day or 

using more sensitive/subtle cortisol parameters (feedback sensitivity, GR- receptor sensitivity) might 

reveal other types of deviations in this exhausted group.  

To conclude: this study communicates a clear message: measurement of the CAR is pretty useless to 

demonstrate possible disregulations in the main stress-regulatory system of the body as a function of 

exhaustion. Suggesting that more sensitive measures are needed to get sight on possible 

disregulations (although studies using these techniques don’t reveal clear and consistent deviations 

either)  

 

Answer: Thank you for these positive comments. We have extended the discussion somewhat further 

regarding other measures of HPA-axis function perhaps being more sensitive. We have also added a 

more thorough discussion of the ED diagnosis and its overlap with depression and anxiety, as 

recommended above by reviewer Dr Vinberg. 
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