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Long-Term Correlates of Mild Traumatic
Brain Injury on Postconcussion
Symptoms After Deployment to Iraq
and Afghanistan in the UK Military

Roberto J. Rona, FFPH; Margaret Jones, BA; Norman Jones, PhD;
Nicola T. Fear, DPhil (Oxon); Simon Wessely, FMedSci

Objectives: We assessed whether mild traumatic brain injury (mTBI) reported by UK service personnel between
2007 and 2009 was associated with postconcussion symptoms (PCS) 7 to 8 years later. Setting: United Kingdom.
Participants: A total of 4601 service personnel all of whom had deployed to Iraq and/or Afghanistan. Design:
Longitudinal study. Main Outcome Measures: Nine PCS reported in a survey carried out between 2014 and 2016.
The main independent variable was mTBI reported between 2007 and 2009. Results: A total of 2318 (50.4%) out
of 4601 participants completed the follow-up questionnaire. Mild traumatic brain injury was associated with 2 of
9 PCS. Mild traumatic brain injury at baseline was associated with dizziness at follow-up in the fully adjusted
model, in comparison with either “other injury” or “no injury” group. Mild traumatic brain injury was associated
with loss of concentration in comparison with “no injury” but in comparison with the “other injury” group, it
was not in the fully adjusted model. The prevalence of 7 of the 9 PCS increased over time regardless of mTBI
status. Conclusions: Mild traumatic brain injury reported in 2007-2009 was associated with dizziness and possibly
with loss of concentration 7 years later but not with most PCS. The prevalence of most PCS increased over time
independently of mTBI. Key words: concussion, deployment, military personnel, prospective studies

MILD TRAUMATIC BRAIN INJURY (mTBI) is
often characterized as the “signature injury” for

those who deployed with the Coalition Forces in the re-
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cent wars in Iraq and Afghanistan. Prevalence rates vary
from 12% to 23% in US personnel deployed to either
conflict1–5 and between 3% and 10% for the UK Armed
Forces.6,7 These prevalence rates are an understandable
cause for concern because of the possible health impact
of associated postconcussion symptoms (PCS).8–10

The PCS commonly associated with mTBI are
headaches, difficulty in concentrating, irritability, dizzi-
ness, forgetfulness, fatigue, and sleep difficulties.11 How-
ever, these symptoms are nonspecific and commonly re-
ported in other conditions such as posttraumatic stress
disorder (PTSD) and depression,1,12 which may con-
tribute to the uncertainty about the outcome of mTBI.
Therefore, it is essential to design studies with an appro-
priate control group. Most studies of PCS have been
cross-sectional with participants reporting mTBI and
PCS in the same questionnaire. There are few military
studies that use long-term follow-up assessments. Those
that exist had a follow-up not longer than one year after
reporting the mTBI event,13 with just 1 study assessing
longer-term neuropsychological performance not persis-
tent PCS.8

We previously carried out a cross-sectional study of
the prevalence of mTBI and its association with PCS in
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UK military personnel who had deployed to Iraq and
Afghanistan.12 In that study, we found that the preva-
lence of mTBI was 4.4%, which increased to 9.5% in
those with a combat role. Eighty-three percent of those
with mTBI had an altered mental state but not loss of
consciousness. We also found that PTSD and to a lesser
degree alcohol misuse and multiple physical symptoms
were associated with mTBI. Mild traumatic brain injury
was associated with headaches, double vision, and dizzi-
ness but none of the other 6 symptoms assessed. In the
current study, we used follow-up data to assess whether
PCS were explained by mTBI reported at baseline in the
previous study (2007-2009) in comparison with those
who suffered a non-mTBI injury and with those who
reported no injury at all at baseline. A second aim was
to identify remitted and new-onset PCS in each of the 3
groups over the same period.

METHODS

Sample

This study used data collected as part of a longitudi-
nal cohort study of UK Armed Forces personnel initi-
ated in 2004 to monitor the health of individuals who
took part in the initial phase of the war in Iraq in 2003.
Data collection was carried out between 2004 and 2006
(phase 1) and again between 2007 and 2009 (phase 2)
and between 2014 and 2016 (phase 3). Phase 1 included
a random sample of personnel deployed to Iraq in 2003
and another randomly selected sample of serving per-
sonnel who had not deployed at that time.14 Another
2 samples were added at phase 2 to reflect changes in
the pattern of deployment and to preserve the represen-
tative nature of the sample: a random sample of those
deployed to Afghanistan between April 2006 and April
2007 and a random sample of personnel who joined the
military between April 2003 and April 2007, termed the
replenishment sample.15

Between November 2007 and September 2009 (phase
2), 4620 participants had deployed to Iraq and/or
Afghanistan and provided information about mTBI
(details in the Measures section); they provide the base-
line data for the current analyses. A total of 2333 were
members of the cohort originally sampled in 2004, 847
were members of the group of personnel deployed to
Afghanistan between April 2006 and April 2007, and fi-
nally 1440 were service personnel recruited into the UK
Armed Forces after the start of the war in Iraq in 2003.
Participants included regulars and reserves and those
who had subsequently left the Armed Forces.12 Those
who gave consent to be contacted again were followed
up between October 2014 and December 2016 as part
of the third phase of the cohort study. We approached
4601 baseline participants, as 19 individuals were lost to
follow-up. Individuals were sent an invitation to com-

plete the online survey along with an information leaflet.
Nonresponders to the initial invitation were sent a re-
peat invitation by e-mail. Subsequently, all nonrespon-
ders were sent a paper version of the questionnaire, login
details for the online version, and a reply-paid envelope.
An intensive period of follow-up and tracing continued
for those who did not reply to our invitation.16

Measures

The main outcomes of this follow-up study were the
PCS comprising headache, dizziness, irritability or out-
burst of anger, double vision, loss of concentration, for-
getfulness, ringing in the ears, fatigue, and sleeping dif-
ficulties that were also included in our previous report.
These were chosen to include the 7 symptoms shown
to differentiate between individuals with mTBI and a
control group 1 month after head injury11 and another
2 symptoms included in our previous study of PCS.17

Postconcussion symptoms at baseline were included in
a list of 53 symptoms based on the Hopkins Symptom
Checklist.18 Participants were asked whether each symp-
tom had been experienced in the past month (yes/no).
In phase 3 of the cohort study, we used the PHQ-15,19

but we added to it 5 symptoms from the cohort base-
line measure that were not included in the PHQ-15. The
PHQ-15 uses 3 response categories to indicate concern
related to symptoms; “not bothered at all,” “bothered a
little,” and “bothered a lot.” In the analysis, we assessed
symptoms as binary variables by combining “bothered
a little” and “bothered a lot” to produce a symptoms
present or absent response scale.

We assessed mTBI in 2007-2009 (phase 2) and new-
onset mTBI occurring within the 3 years prior to the
2014-2016 (phase 3) of the cohort study using a modi-
fied version of the Brief Traumatic Brain Injury Screen.20

In phase 3, we asked for events occurring both in-service
and after leaving service, unlike our previous survey
(phase 2) that asked only about events experienced dur-
ing deployment. The mTBI assessment was similar in
both phases of the study. The first question asked about
falls, vehicle accident, blast or explosion, fragment or
bullet, or other event that caused injury. The second
question asked whether any of the events described re-
sulted in being dazed or confused, not remembering the
injury, losing consciousness, concussion, head injury,
other physical injury, or none of these. Being dazed
or confused, not remembering the injury, losing con-
sciousness, or concussion was categorized as “mTBI,”
head injury or other physical injury was categorized
as “other injury,” and none of these was categorized
as “no injury.” An additional question asked, “If you
were knocked out, for how long?” Seven individuals
who reported loss of consciousness for 30 minutes or
more in the follow-up study were excluded from the
analysis.
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The PCS were in a different section of the question-
naire to the Brief Traumatic Injury Screen in both the
2007-2009 survey and the latest survey.

We asked the following information in both surveys:
age, gender, education, marital status, service, rank, and
engagement type (regular/reserve). We assessed symp-
toms of common mental disorder using the 12-item
General Health Questionnaire (GHQ-12)21; probable
PTSD using the 17-item National Centre for PTSD
Checklist Civilian (PCL-C)22; and alcohol use, using the
10-item World Health Organization Alcohol Use Dis-
orders Identification Test (AUDIT).23 Binary outcome
variables were defined using the following cutoff scores:
4 or more for the GHQ-12 (scores range from 0 to 12),21

scores of 50 or more for the PCL-C (scores range from
17 to 85), and 16 or more for the AUDIT (scores range
from 0 to 40).24

Analysis

The main analyses were the comparison of each of the
PCS at follow-up in those who were classified as having
experienced an mTBI in the 2007-2009 (baseline) study
with those who suffered an “other injury” but not mTBI
and, separately, with those who reported “no injury.”
We carried out multivariable Poisson regression analy-
sis and standard sociodemographic (sex, age, education,
and marital status) and military demographic (service
branch, rank, and enlistment type [regular or reserve])
factors were included in the models.

The rationale for our analytical approach was that
sociodemographic and military demographic factors
would influence the likelihood of endorsing PCS, that is,
they could be potential confounders. It was also appro-
priate to adjust for PTSD because of the known overlap
with the nonspecific symptoms of PCS.1,2,17 We ad-
justed for alcohol misuse and symptoms of common
mental disorder because they share some of the PCS.12

Finally, we adjusted for a new mTBI event as this might
be associated with the current pattern of PCS, and those
who already suffered mTBI in the past might be likely
to report a new mTBI event.10

We also assessed changes for each PCS between 2007
and 2009 and 2014 and 2016 to identify remitted and
new-onset symptoms. We used the McNemar test to as-
sess the significance of remission and new-onset changes
for each PCS.

Response weights were calculated as the inverse prob-
ability of responding once sampled and driven by fac-
tors shown empirically to predict response (sex, rank,
engagement type, age, sample, and the interaction be-
tween sample and engagement type). The weighted anal-
yses provide valid results under the assumption that
the data are missing at random and that the observed
variables modeled to drive nonresponse were correctly
identified. Response weights are used to compensate for

the fact that baseline participants with certain charac-
teristics are not as likely to respond to the survey at
follow-up.

Analyses were undertaken using the statistical software
package, STATA (version 10.0; StataCorp LP, College
Station, Texas). All analyses take account of the weight-
ing by using the survey (svy) commands in STATA.
Weighted percentages and prevalence ratios are pre-
sented in the tables related to the main analysis, together
with unweighted cell counts.

RESULTS

A total of 2318 (50.4%) out of 4601 eligible partici-
pants from the baseline survey responded to the follow-
up survey carried out 7 years later. As in all our studies,
those who were female, older, with a higher level of ed-
ucation, higher rank, in the reserve, and in the Royal Air
Force were more likely to complete the follow-up ques-
tionnaire (see Table 1). It is important to note that the
response rate was unrelated to both PTSD and GHQ-12
status at baseline. However, those fulfilling the criteria
for mTBI and those with an alcohol misuse problem at
baseline were less likely to complete the questionnaire,
while those with PCS at baseline were slightly more
likely to complete the questionnaire. After adjustment
for baseline social and military demographic character-
istics (sex, age, education, marital status, service, rank,
and regular/reserve status), completing at follow-up was
no longer associated with baseline alcohol misuse, with
reporting 1 or 2 PCS, or mTBI.

The association of mTBI at baseline with each PCS
at follow-up was assessed in relation to “other injury”
(see Table 2) and “no injury” (see Table 3). Mild trau-
matic brain injury at baseline was associated with dizzi-
ness and loss of concentration at follow-up in compar-
ison with both “other injury” and “no injury” regard-
less of the adjustments made: social and military de-
mographic characteristics, PTSD or new-onset mTBI,
PTSD, new-onset mTBI, symptoms of common mental
disorder based on the GHQ-12 and alcohol misuse at
follow up, except that loss of concentration was bor-
derline nonsignificant (prevalence ratio = 1.29; 95%
confidence interval, 0.98-1.71) after adjustment for de-
mographic and military factors, and new mTBI when
compared with the “other injury” control group. Mild
traumatic brain injury was associated with most PCS in
the comparison with the “no-injury” group when ad-
justed for social and military demographic variables (see
Table 3) but became nonsignificant in models that in-
cluded new-onset mTBI, PTSD, symptoms of common
mental disorder, and alcohol misuse at follow-up (see
Table 3). Of those who reported an mTBI at baseline,
25% reported another mTBI at follow-up (new-onset
mTBI), and in the “other injury” and “no injury” at
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TABLE 1 Comparison of follow-up responders and nonresponders (N = 4601)

Nonresponders
at follow-up,

N = 2283

Responders
at follow-up,

N = 2318 OR (95% CI)

Sex
Male 2117 (92.7%) 2081 (89.8%) 1.00
Female 166 (7.3%) 237 (10.2%) 1.45 (1.18-1.79)

Age, y
<29 1252 (54.8%) 800 (34.5%) 1.00
≥29 1031 (45.2%) 1518 (65.5%) 2.30 (2.05-2.60)

Education
No qualifications or O level 1202 (54.5%) 841 (37.4%) 1.00
A level or degree 1003 (45.5%) 1409 (62.6%) 2.01 (1.78-2.26)

Marital status
In a relationship 1647 (72.8%) 1759 (76.1%) 1.00
Single or ex-relationship 616 (27.28%) 553 (23.9%) 0.84 (0.74-0.96)

Service
Naval services 237 (10.4%) 211 (9.1%) 0.95 (0.78-1.16)
Army 1686 (73.9%) 1573 (67.9%) 1.00
RAF 360 (15.8%) 534 (23.0%) 1.59 (1.37-1.85)

Rank
Officer 290 (12.7%) 681 (29.4%) 1.00
NCO 1276 (55.9%) 1318 (56.9%) 0.44 (0.38-0.52)
Other rank 717 (31.4%) 319 (13.8%) 0.19 (0.16-0.23)

Engagement type
Regular 2117 (92.7%) 2034 (87.8%) 1.00
Reserve 166 (7.3%) 284 (12.3%) 1.78 (1.46-2.18)

PCL case (49/50)
No 2158 (96.0%) 2231 (96.8%) 1.00
Yes 93 (4.1%) 74 (3.2%) 0.77 (0.56-1.05)

GHQ-12 case (3/4)
No 1823 (81.6%) 1869 (81.2%) 1.00
Yes 412 (18.4%) 432 (18.8%) 1.02 (0.88-1.19)

Alcohol misuse (15/16)
No 1791 (80.5%) 1991 (86.6%) 1.00
Yes 434 (19.5%) 308 (13.4%) 0.64 (0.54-0.75)

Postconcussion symptoms
No symptoms 601 (27.1%) 509 (22.4%) 1.00
1 or 2 symptoms 760 (34.2%) 784 (34.4%) 1.22 (1.04-1.42)
≥3 symptoms 859 (38.7%) 984 (43.2%) 1.35 (1.17-1.57)

mTBI status at baseline
Other injury 225 (9.9%) 261 (11.3%) 1.00
mTBI 112 (4.9%) 90 (3.9%) 0.69 (0.50-0.96)
No injury 1946 (85.2%) 1967 (84.9%) 0.87 (0.72-1.05)

Abbreviations: CI, confidence interval; GHQ-12, General Health Questionnaire-12; mTBI, mild traumatic brain injury; NCO, noncommis-
sioned officer; OR, odds ratios; PCL, Posttraumatic Stress Disorder Checklist; RAF, Royal Air Force.

baseline groups, 17% and 10% reported a new-onset
mTBI, respectively.

In comparison with “other injury” and “no injury,”
several PCS were significantly associated in the model
adjusted for social and military demographic variables
and for “other injury” in addition for adjustment for
PTSD (see Tables 2 and 3). However, we found no ev-
idence that there was a long-term association with an
mTBI event 7 years ago for 7 of the 9 PCS at follow-up
when adjusted for new mTBI and mental disorders as a
group.

We assessed the stability of each PCS between base-
line and follow-up in the total sample (see Table 4). The

largest groups usually, but not always, consisted of those
who did not experience symptoms at either time point
(fatigue, 27%, to double or blurred vision, 87%). Of the
discordant responses (yes to no or no to yes), for most
PCS more participants reported new onset (no to yes)
than reported remitted symptoms (yes to no), except
for headache that was more frequently reported at base-
line than at follow-up and irritability that was similar at
both time points. The relative frequency of those with
a persistent PCS was variable, being high for sleeping
difficulties (34%), fatigue (30%), and headaches (23%),
and infrequent for dizziness (3%) and double or blurred
vision (1.4%). The percentages of concordance (yes-yes)
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TABLE 4 Stability of PCS in terms of change of status endorsement over time in the
total samplea

PCS

Persistent
(yes-yes),

N (%)

Remitted
(yes-no),

N (%)

New onset
(no-yes),

N (%)

No
endorsement
of symptom

(no-no), N (%) Total

Headache 528 (23.4) 457 (20.2) 318 (14.1) 958 (42.4) 2261
Dizziness 74 (3.3) 116 (5.1) 278 (12.3) 1791 (79.3) 2259
Fatigue 686 (30.3) 153 (6.8) 808 (35.7) 619 (27.3) 2266
Sleeping difficulties 771 (34.0) 284 (12.5) 531 (23.4) 682 (30.1) 2268
Irritability 498 (22.0) 359 (15.8) 346 (15.3) 1063 (46.9) 2266
Double or blurred vision 32 (1.4) 27 (1.2) 241 (10.7) 1962 (86.7) 2262
Forgetfulness 438 (19.4) 200 (8.9) 527 (23.3) 1096 (48.5) 2261
Ringing in ears 259 (11.5) 91 (4.0) 425 (18.8) 1487 (65.7) 2262
Loss of concentration 376 (16.7) 187 (8.3) 547 (24.3) 1146 (50.8) 2256

Abbreviation: PCS, postconcussion symptoms.
aN = 2318 (completed baseline and follow-up assessments) unweighted.

were similar in the 3 groups, mTBI, other injury, and no
injury for most PCS. The changes to remitted or new
onset were broadly similar regardless of group (mTBI,
“other injury,” and “no injury”) (see Table 5).

The McNemar tests demonstrated a highly signifi-
cant tendency for sleeping difficulties, fatigue, double
vision/blurred vision, dizziness, loss of concentration,
and ringing in the ears to be higher for the sequence
no-yes (new onset) than the sequence yes-no (remitted).
However, the McNemar test was not significant for the
mTBI group for sleeping difficulties, dizziness, and loss
of concentration, probably because of lack of statistical
power. There were 2 exceptions to the general trend:
for irritability the McNemar test was not significant in
any of the 3 groups, while for headache remission was
more common. Overall, this analysis demonstrates that
changes in PCS between baseline and follow-up were
consistent between groups and independent of experi-
encing an mTBI event at baseline.

DISCUSSION

The main findings of this study were that retrospec-
tive accounts of mTBI experienced during deployment
were not associated with 7 of 9 PCS reported after 7
years of follow-up in the fully adjusted models. How-
ever, mTBI was associated with 2: dizziness and in most
analyses, loss of concentration. These associations per-
sisted after adjusting for social and military demographic
confounders and in the case of dizziness, the association
persisted after further adjustment for a subsequent mTBI
event occurring in the 3 years before completing the
follow-up questionnaire and that could have influenced
the current PCS. Adjustment for current PTSD, symp-
toms of common mental disorder, recent mTBI, and
alcohol misuse, which were considered possible con-

founders did not account for the association. The effect
sizes were intermediate with prevalence ratios greater
than 2 and lower than 4.25 We also found that the preva-
lence of PCS increased over time, the only exceptions
were irritability that remained stable and headache that
tended to decrease over time. The increases in preva-
lence rates of most PCS at follow-up were independent
of mTBI at baseline.

Long-term correlates of mTBI

Our study showed some support for both dizziness
and loss of concentration being long-term correlates
of an earlier mTBI. That this is a specific link is sup-
ported by the results from the 2 control samples, al-
though the results for loss of concentration were less
compelling. We used 2 types of controls in the current
study, whereas in our previous cross-sectional study, we
followed the Hoge and colleagues’1 approach of com-
paring an mTBI group with a group that experienced
an injury during deployment but no mTBI symptoms.
These 2 groups were similar in that they both expe-
rienced an adverse event with physical consequences
during deployment.1,12 Seven years after reporting the
initial event, many other events may have occurred
and injury during deployment may have become less
salient. Following the example of numerous authors
who compared the mTBI group with the rest of their
sample,2,26,27 we also used a second comparison group
that reported having “no injury” during deployment.
Our results were remarkably consistent regardless of the
comparison group used, except that the statistical power
was lower when making comparisons between the mTBI
and the “other injury” groups.

It is notable that mTBI was associated with dizzi-
ness in both this longitudinal analysis and our previous

Copyright © 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
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Long-Term Correlates of Mild Traumatic Brain Injury 9

cross-sectional analysis,12 which would be consistent
with Hoge and colleagues’1 findings if their 2 groups
of mTBI (those with loss of consciousness and those
with altered mental status) had been merged, as they
were in this study. However, this association was not
reported in a longitudinal study carried out a year after
baseline data were collected.28 It is worth noting that the
consistency in the association between mTBI and dizzi-
ness was maintained over time, despite the increased
prevalence of these symptoms in the total sample.

On the contrary, there was no association between
mTBI and headache in the fully adjusted model in this
study in contrast to previous cross-sectional studies,1,12

nor was there an association with double or blurred
vision in the fully adjusted model in contrast to our
previous study.12

Our finding that mTBI is related to loss of concen-
tration is consistent with a meta-analysis by Karr and
colleagues9 assessing the cognitive sequelae of mTBI and
a meta-analysis assessing blast-related mTBI.29 These
meta-analyses showed compromise of executive func-
tion associated with mTBI, albeit mainly in relation
to those reporting multiple mTBI events in the anal-
ysis including all studies9 and specifically affecting set-
shifting, an element of the executive function, in the
study including only military personnel.29 These symp-
toms may be related to the finding of loss of concen-
tration associated with mTBI in our study. Most of the
studies included in Karr and colleagues’ meta-analyses
were cross-sectional, which limits causal inferences de-
rived from their studies and their conclusion that the
executive function fully recovered 90 days post-mTBI is
at variance with our finding that loss of concentration
is related to mTBI long after deployment. Our study
extends this finding by showing that it is possible that
loss of concentration may be a persistent symptom as-
sociated with mTBI, a finding not possible to assess in
the study by Karr and colleagues.

As far as we know, there has been only 1 previous
long-term study exploring the outcomes of mTBI in the
military.8 Vasterling and colleagues8 did not find a sin-
gle association between mTBI and neuropsychological
performance. They reported some association between
PTSD and neuropsychological performance, but we ad-
justed for PTSD, so our findings cannot be explained
by underadjustment. In a previous study with a shorter
follow-up, the same authors found that mTBI was associ-
ated with only 1 of 13 neuropsychological outcomes (vi-
sual reproductions).30 A prospective longitudinal study
of US army personnel concluded that mTBI during de-
ployment increased the risk for persistent PCS, but the
authors did not compare PCS with a group that did not
report mTBI.13 A longitudinal study of National Guard
Soldiers did not find an association with PCS28 but on
the contrary, a Canadian study reported that mTBI was

highly associated with continued lack of fitness for duty,
but this association was mainly explained by mental dis-
orders and musculoskeletal problems.31 Finally, another
study reported that a substantial proportion of those
who reported mTBI during deployment reported PCS 3
months after the end of deployment.32 Our study seems
to be alone among those that show a long-term effect of
mTBI in terms of loss of concentration.

Trends over time of PCS

Seven of the 9 PCS in our study showed an increase
in prevalence over a 7-year period. The exceptions were
headaches and irritability. We have shown that increases
in prevalence rates are not restricted to mTBI. Despite
the general increasing trend of nonspecific PCS, dizzi-
ness and loss of concentration were still associated with
mTBI in our study.

Strengths and limitations

This is the only military study that has evaluated the
long-term correlates of mTBI in relation to PCS based
on a longitudinal design though another study looked
at long-term correlates in terms of neurocognitive
functioning.8 The response rate in our study was
satisfactory (50%) considering that the follow-up study
took place after 7 years. Many members of the cohort
left service and it is difficult to keep up-to-date contact
information for this highly mobile, young, male popu-
lation. We performed a weighted analysis to account for
varying response rates in relation to social and military
demographic factors. As for most, if not all population
studies in the military, the information collected was
subject to some degree of reporting bias in relation to
mTBI experienced during deployment. We were able to
account for the lack of specificity of PCS by adjusting
for new possible episodes of mTBI and current mental
disorders. In the interpretation of our results, it is worth
noting that recall of mTBI is indeed inconsistent over
time, in particular, there is a tendency to inflate the
recall of an mTBI event over time,28,33 which may
have been the reason why a study we conducted during
deployment had lower prevalence than another carried
out postdeployment, albeit in different samples.7,34

Another report found that inconsistent reporting might
have been partly due to current PTSD symptoms.35

The validity of the instrument has also been queried.
The sensitivity and specificity of self-report mTBI
using the same questions we used compared with a
brief structural clinical interview were 80% and 93%,
respectively,36 but lower in another study where sensi-
tivity was 61% and specificity was 88%.37 Although we
adjusted for many potential confounders, we cannot be
sure that some residual effects of unknown confounders
have not been accounted for in the analysis. It is worth

Copyright © 2019 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.
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noting that the PCS were embedded within a different
set of questions in phase 2 and phase 3. This should not
affect the main analysis related to associations over time
as the structure was the same for the mTBI group and
the 2 control groups. However, we cannot discard the
possibility that this may partly explain the increase of
PCS over time.

CONCLUSIONS

We found that mTBI is still associated with dizzi-
ness and loss of concentration 7 years after the index

event. On the contrary, most of the nonspecific PCS
increased over time among both mTBI and 2 control
groups and so were not specific to mTBI. Only headache
decreased in prevalence, but mTBI was not associated
with headaches in this longitudinal study, although pre-
vious cross-sectional studies showed an association.1,12

Of clinical relevance, dizziness or loss of concentration
in a patient who experienced mTBI may be a complaint
long after the event, but for the great majority of those
who experienced mTBI during deployment, PCS would
have remitted.
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