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The specific responses to the questions raised by Dr. Schwab are detailed in the 
following paragraphs.   
 
Dr. Schwab’s comments are indicted in as numbered bolded and italicized text.  
Portions of the R2 manuscript are included to demonstrate how we responded to the 
questions.  The portions of the text that were changed from the first revision are shown 
in yellow highlighted text.   
 
The excerpted text segments from the R2 manuscript do not contain the citation 
numbers.  We developed the responses to Dr. Schwab’s comments in parallel to 
revising the manuscript.  The citations for the manuscript are entered using a 
bibliography generating program.  It was not practical to format the text that is cited 
below to include the appropriate citation numbers.  One can refer to the highlighted 
version of the revised manuscript to find the appropriate citation numbers. 
 
In response to Dr. Schwab’s request, we added a figure showing the steps in getting the 
study group from the original sample of OIF/OEF veterans.  We also added references 
suggested by Dr. Schwab.  The revised set of figures is submitted in “.tif” format at 
figure resolutions of 300 and 600 dpi.  We have 1200 dpi versions of each figure, if they 
are needed.  We revised the Strobe Checklist. 
 
1. Research question is not clearly defined - reads like an exploratory analysis. If 
so, needs to be stated. 
In response to this comment from Dr. Schwab, the primary research questions have 
been clearly stated in the introduction: 
 
“In this case controlled observational study, we screened 2091 OIF/OEF veterans and 
identified 126 veterans who had ≥ 1 episode of combat mTBI associated with loss of 
consciousness (LOC).  The research questions we examined were: 1) what are the 
most frequently recognized NDs that can be identified during an examination performed 
in a clinic setting?  2) Do associations exist between the episodes of TBI and NDs or 
PTSD?” 
 
 
2. Study design: since the research question is not clear, it follows that the study 
design was not tailored to the question. 
Dr. Schwab is absolutely correct that this was a case controlled observational study.  
We used comparison groups of veterans who underwent the same evaluations who did 
not have LOC or who had mTBI with LOC in a civilian setting. The introduction was 
revised to more clearly indicate the study design: 
   
We evaluated veterans for NDs and PTSD and correlated outcomes with LOC 
episodes.  We had two comparison groups.  To evaluate whether episodes of mTBI with 
LOC differed from mTBI without LOC, we compared the findings in combat veterans 
who experienced mTBI episodes with LOC to combat veterans who did not have any 
LOC episodes.  To consider if a combat setting influenced the likelihood of a veteran 



 

 

having residual NDs, we compared the findings in combat veterans who experienced 
mTBI episodes with LOC to veterans who suffered mTBI with LOC as civilians.  The 
veterans in the comparison groups had the same testing as the veterans who had 
combat mTBI with LOC, which led to the smaller sizes of the comparison groups relative 
to the study group. 
 
3. The VA patients are likely not receiving care for their mTBI alone - the report 
needs to describe the other health issues/injuries the subjects have - that might 
be useful for interpretation. Also, it is important to state clearly (other than just 
describing the screening tool) that to be considered screen positive in the VA, 
individuals must be currently symptomatic with symptoms associated with mTBI. 
Most mTBI patients' symptoms resolve much sooner than 2 years out - so the 
subjects likely have other conditions causing continued symptoms, or may be 
atypical of OIF/OEF mTBI individuals. 
 
The Methods section was revised in accord with this comment from Dr. Schwab. 
 
“Subject Selection - OIF/OEF veterans:  The OIF/OEF veterans were individuals who 
sought care from VHA often for issues not related to TBI such as treatment of 
musculoskeletal pain or choosing VHA to be their personal health resource.  In addition, 
many individuals had mental health issues such as depression and PTSD.  OIF/OEF 
veterans were screened for TBI using a three level sequential process.  The first 
screening step was a 4 question screening tool that was administered to all OIF/OEF 
veterans treated by VHA.{Donnelly, 2011 #3162}  For those who confirm OEF or OIF 
deployment and do not have a prior diagnosis of TBI, the instrument proceeds using 
four sequential question sets.  The initial screen is negative if a person responds 
negatively to any question set. If the veteran affirms ≥ 1 possible answer in each 
section, the screen is positive.  The four sections are: (a) events that could heighten the 
risk of TBI such as explosion exposure, (b) immediate symptoms following the event 
including LOC, AOC or PTA, (c) new or worsening symptoms following the event and 
(d) current symptoms that are consistent with TBI.  The natural history of mTBI is that 
most individuals with civilian mTBI not associated with an explosion have resolution of 
symptoms within 6 months.  The recovery pattern of combat mTBI associated with an 
explosion is that a greater fraction of individuals can have persisting post-concussion 
symptoms following mTBI; however, these individuals also have PTSD that is likely 
contributing to the persistence of symptoms.  The symptoms in the screen included 
alterations in cognition, behavior, motor or sensory function, balance or coordination 
and the presence of pain including headache.” 
 
 
4. The researchers count the number of mTBI with LOC - but do not state whether 
or not their stringent criteria of witnessed LOC etc was true for multiple LOC 
events. 
 
The Methods section indicates that the criteria for LOC applied for each episode. 
 



 

 

“For each episode, LOC referred to a period when someone at the trauma scene 
observed the veteran to be unresponsive or the veteran did not move when prompted or 
nudged.  If there were no observers, veterans could indicate an episode of LOC by 
stating that they clearly aroused or “woke-up” following head trauma.” 
 
 
(5) 4. Representative nature of sample: I understand the way the sample was 
gathered - but the very small numbere of TBI with no loss of consciousness is not 
understandable, given the existing literature. Age range includes individuals 
older than I would expect from the population - needs explanation. Flow diagram 
with missings included would help. 
 
We added a flow diagram (figure 1) of the sequential process of subject selection. 
 
The small number of combat veterans in the comparison group of reflected the number 
of veterans without LOC who had passed through the screening process.  The Methods 
section states: 
“The 155 veterans evaluated by RLR were divided into two groups.  One group 
contained 126 veterans who had ≥ 1 episode of combat mTBI with LOC.  The second 
group contained 21 combat veterans who did not sustain LOC: 11 veterans with mTBI in 
a combat setting, 5 veterans who had mTBI in a non-combat setting and 5 veterans who 
did not have a definite episode of TBI.  In the last sub-group of 5 veterans, each veteran 
had at least one episode of exposure to an explosion that was associated with a 
behavioral change that RLR interpreted as possible but not definite episodes of AOC.  
The episodes in these 5 veterans may have been changes in arousal or emotion 
associated with combat rather than episodes of AOC.  Thus in this group of 21 
veterans, 16 had episodes of mTBI associated with AOC and 5 had episodes that may 
have been mTBI. We excluded 8 veterans who had moderate or penetrating TBI.  The 
size of the comparison group of combat veterans with mTBI without LOC reflects the 
small fraction of veterans who did not have LOC among the 155 veterans examined by 
RLR.  The 155 veterans examined by RLR had undergone two prior screening 
evaluations that indicated the veterans had mTBI with persisting residual symptoms 
such as headache.  Seventy-nine/126 veterans (62.7%) who had combat mTBI with 
LOC and 12/21 (57.1%) who did not have LOC were National Guard or Reservists.” 
  
The Discussion section now points out that the size of the comparison group of veterans 
who had combat mTBI without LOC was small and not representative of the expected 
fraction of veterans who had mTBI without LOC: 
“There were relatively few subjects in the comparison group of combat veterans who 
had mTBI without LOC.  The size of this group was not representative of the expected 
fraction of combatants with mTBI without LOC.  In two studies of military personnel who 
returned from deployment in Iraq or Afghanistan, between 26% and 32% of those who 
reported an episode of TBI reported having LOC. However, the comparison groups 
were only used for the data shown in Table 1.  The data presented in the other table 
and figures do not involve the comparison groups.” 
 



 

 

The older age of some of the study subjects is addressed in the Discussion: 
“The presence of combat veterans up to 62 years of age may be due to two factors:  1) 
the delay between end of military service and enrollment for VHA care and 2) that 63% 
of those with LOC were National Guard or Reservists.” 
 
6. Main outcome measure: Not clear which measure was primary. 
 
The Methods section now states: 
“The primary outcome measures were presence of NDs and presence of PTSD.  The 
secondary outcome measures were olfaction scores, PCL-M scores and MOCA 
scores.” 
 
 
(7.) 11. There are appropriate references that need to be included (recent lit), 
including a large critical study of the MoCA.. 
We removed the suggestion of there being a lower normal score of 26 for the subjects 
in this study.  The largest issues for MOCA scores apply to subjects older than 65 years 
of age and who have less than 12 years of education.  The educational and age range 
for our subjects were outside of the aforementioned ranges. We included citations to 
three newer references related to the MOCA.  Of note, the Rossetti article was 
published after our original manuscript to BMJ Open was submitted.  
1. Hoops S, Nazem S, Siderowf AD, Duda JE, Xie SX, Stern MB, et al. Validity of the 
MoCA and MMSE in the detection of MCI and dementia in Parkinson disease. 
Neurology 2009;73:1738-1745. 
 
2. Pendlebury ST, Cuthbertson FC, Welch SJ, Mehta Z, Rothwell PM. Underestimation 
of cognitive impairment by Mini-Mental State Examination versus the Montreal Cognitive 
Assessment in patients with transient ischemic attack and stroke: a population-based 
study. Stroke 2010;41:1290-1293. 
 
3. Rossetti HC, Lacritz LH, Cullum CM, Weiner MF. Normative data for the Montreal 
Cognitive Assessment (MoCA) in a population-based sample. Neurology 
2011;77:1272–1275.  
 
We added a paragraph about the MOCA in the Discussion section: 
“The MOCA is a cognitive screening test.  Performance on the MOCA decreases with 
age and extent of education.  The subjects in this study all had at least 12 years of 
formal education and were less than 65 years of age so that age would not be expected 
to have a prominent effect on their performance.  As a cognitive function test the MOCA 
is not as sensitive as detailed intelligence testing, but detailed intelligence testing would 
have taken longer times to administer.  The MOCA has been used as a cognitive 
screening test for neurological disorders such as Parkinson’s disease and stroke and 
the MOCA is more sensitive than some other cognitive screening tests such as the Mini-
Mental State Examination.”  
 
 



 

 

8. Though not on the list: the paper mentions Bonferroni corrections were used 
However, need to explain how the adjustment was made. Table 2 presumably 
used, but need to describe the correction for the p value. It is surprising these 
small differences remained significant after corrction. 
We clarified the use of the Bonferroni corrections in the Methods section: 
The Bonferroni method was used to correct for multiple comparisons.  The Bonferroni p-
value (pBonferroni) adjusts the raw p-value (praw) for the number of times that a hypothesis 
is tested (number of comparisons = m), pBonferroni  = m • praw.  If the adjusted p-value 
exceeds 1, it is set to 1. The Bonferroni test is conservative but always controls the 
familywise error rate.  The probability values shown in Tables 1 and 2 were corrected 
using the Bonferroni method. 
9. I will add that the finding of olfaction deficits (generally not recognized by 
subjects) is potentially interesting, relatively unique, and important for future 
investigations. The authors' interpretation of the relevance of their finding is not 
as strong as could be - do they see it primarily as a marker of frontal lobe injury, 
etc? Does olfaction have relevance as a correlate of other problems/issues? 
We state that olfaction testing is an important evaluation element early in the Discussion 
section: 
“The most frequently recognized ND was impaired olfaction followed by impaired 
balance and abnormal saccades.  Testing for olfaction using a “scratch and sniff” 
instrument is easy to do in a clinic setting, has been validated for different subject 
groups and is amenable to a variety of settings including a combat environment.  We 
advocate incorporating olfaction testing into neurological examinations for TBI.”   
 
We revised the Discussion section to indicate more clearly that we feel that impaired 
olfaction is a marker of frontal lobe injury and that frontal lobe injury may enhance the 
likelihood of PTSD genesis following a psychologically traumatic event. 
“We believe that the olfaction deficits did not result in any functional limitations.  The 
importance of the olfaction deficits was that they were markers of cerebral injury, 
specifically frontal lobe injury.  The following text describes the relationships between 
TBI and impaired olfaction and how cerebral damage including injury to the 
ventromedial frontal lobes can enhance the likelihood that a psychologically traumatic 
event leads to the genesis of PTSD.” 
 
 
10. Second, other NDs are not analyzed well - might be useful to at least look at 
"other NDs" with a bit more detail. 
We expanded the description in the Results section of the NDs other than olfaction: 
Neurological deficits were:  reduced olfaction – 65, impaired balance – 14, abnormal 
eye movements – 13, motor asymmetry – 2 and sensory change – 2.  Twenty-nine 
veterans had > 1 ND.  Among the 65 veterans with NDs, 36 (55%) had only impaired 
olfaction.  Impaired balance was detected using the Romberg test.  The most frequently 
recognized abnormal eye movement was saccadic dysmetria (12 individuals), with one 
individual having asymmetric horizontal saccade velocity.  Motor asymmetry was 
detected with arm-rolling and upper extremity drift that were both present in two 



 

 

subjects.  The two veterans with sensory changes had extinction on simultaneous 
stimulation. 
 
The following highlighted text was added to the Discussion: 
“Among the items in the 50 element neurological examination, the other elements, aside 
from olfaction, that indicated neurological dysfunction were the Romberg test, 
observation of saccades, asymmetric arm rolling/arm drift and consistent unilateral 
sensory extinction on simultaneous light touch stimulation of both upper extremities.  
About 40% of civilians with TBI have impaired balance or impaired eye movements.  
However specialized testing environments are needed to detect the subtle changes in 
balance or eye movements produced by mTBI.  These assessments are not done in a 
clinic setting.  Olfactory testing is the most sensitive indicator of persisting injury 
following TBI that can be done in a clinic setting and is a good test for remote TBI 
because olfaction usually does not recover after TBI.” 
 
11. Group 2: not clear the relevance of the group as constituted. If want sample of 
any screened positive patients without LOC, would seem to be missing cases. If 
want sample of MTBI patients without LOC would seem to need to remove 
suspect cases. Depends on purpose of this control group. 
We wanted to compare mTBI with LOC to mTBI without LOC.  In Table 1 we present 
data from both the group of 21 veterans who definitely and probably had mTBI without 
LOC and the group of 16 veterans who definitely had mTBI without LOC.  The findings 
from the smaller group of 16 were similar to the group of 21. The Results section has 
the following text added: 
“The comparison group of 16 veterans who had definite episodes of mTBI without LOC 
also had a lower frequency of PTSD and higher MOCA scores (Table 1).  The olfaction 
scores of the group of 16 veterans were also higher than the scores of the veterans who 
had mTBI with LOC without a ND, 11.25 ± 0.11 (p<0.01).” 
 
We point out in the Discussion that the comparison groups were used in only a small 
fraction of the data presented: 
“However, the comparison groups were only used for the data shown in Table 1.  The 
data presented in the other table and figures do not involve the comparison groups.”   
 
 
12.  Measures: MoCA has been suggested by recent research to be a weak 
measure, and that may partly explain the unusual findings of continued cognitive 
issues in these mTBI patients (though other health issues/injuries may also 
explain). 
We responded to issues related to the MOCA test above, in response to Dr.Schwab’s 
7th point. 
 
13. PCL-M was used to develop quantitative scores. However, clinician 
confirmation of PTSD is alluded to - was the PCL-M used even with a negative 
clinician eval? 
 



 

 

“Veterans who screened positive were assessed using a 17 item National Center for 
PTSD checklist for symptoms of military PTSD (PCL-M) and the veterans were referred 
for further evaluation by a mental health professional qualified to diagnose PTSD.” 
 
   
14.  Interpretation of results fuzzy, and it is unusual to have so much research 
reviewed in the last sections of a research paper.  
The article follows the Guidelines well - only problem area is developing 
reasonable conclusions from findings.  
 
The Discussion section was extensively revised as discussed in response to prior points 
raised by Dr. Schwab.  We hope that the revisions clear up some of the issues that 
were not clear. 
 
 
15.  I wonder if the researchers conducted additional analyses that are not 
reported just because of a lack of research objectives and the less than well 
organized presentation. Not a problem to have conducted additional analyses, 
but if the case need to explain is an exploratory study, etc.  
 
Dr. Schwab appropriately sensed that our group had hoped to use the data described in 
this manuscript as the pilot data to provide a justification for a larger planned, controlled, 
blinded and externally funded research project.  It has taken us longer that we had 
hoped to be able to progress through the process of developing a protocol.  We are 
thankful that US troop involvement in Iraq and Afghanistan has been greatly reduced.  
The reduction in US combat troops in the Middle East combined with probably reduction 
in research funding makes it highly unlikely that we will be able to perform a blinded and 
controlled study of the impact of number of episode of LOC upon prevalence of PTSD 
and NDs.   
We describe the study as “observational” in the Introduction and Methods sections. 
 
 
16.  The paper is in need of a clearer focus, and explanation of the very small 
sample size for the first control group.  In addition, measurement issues are a 
problem (see Rossetti et al, Neurology 2011 re MoCA) that needs to be 
acknowledged.  And, some helpful information is missing - such as verification of 
all episodes with LOC, etc.  One gets the sense that this paper has been revised 
several times with extra paragraphs added in response to reviewers?  At any rate, 
the report needs to be focused on the research questions (or alternatively 
described as an exploratory study) with more discussion of the interesting 
findings on olfaction. 
 
We believe that the revisions made to the manuscript in response to Dr. Schwab’s 
comments have provided a clearer focus to the manuscript and a better Discussion 
section.  We addressed issues related to the MOCA in response to point #7 by 
Dr.Schwab. 
 



 

 

   


