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ABSTRACT

Objective: Cognitive reserve is the brain’s ability to optimize performance by differentially recruiting
brain networks. It is easily measured and is reportedly associated with post-concussion symptom (PCS)
reporting in the post-acute period after mild traumatic brain injury (mTBI). Past studies have not
examined whether this relationship exists when the influence of psychological status is removed, despite
this factor being strongly associated with symptom reporting. This study investigated whether cognitive
reserve predicts PCS reporting or cognitive complaint in the post-acute period after mTBI, independently
from psychological status and sex.

Method: Ninety-four pre-morbidly healthy adults were assessed on three measures of cognitive reserve,
as well as measures of post-concussion symptoms, cognitive complaint, and psychological status.
Results: Bivariate analyses revealed significant relationships between measures of cognitive reserve and
both PCS reporting (p < 0.01) and cognitive complaint (<.05). After removing the influence of psycholo-
gical distress and sex, however, no measure of cognitive reserve significantly predicted any type of
symptom reporting.

Conclusion: These findings indicate that cognitive reserve does not independently predict symptom
reporting 9 weeks after mTBI, and clinicians should not incorporate this factor into their decision-making
regarding likelihood of ongoing symptom reporting and the consequent need for intervention in the
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post-acute period after mTBI.

Mild traumatic brain injury (mTBI) is common in the general
population (excluding professional athletes and war veterans).
It occurs in more than 100-300 hospital-treated cases per
100,000 individuals each year (1). It has been well established
that at least 20% of these individuals continue to report post-
concussion symptoms (PCS) more than 3 months after injury
(2), with more recent research reporting elevations in symp-
toms in more than 50% of individuals, 12 months after injury
(3,4). Post-concussion symptoms comprise a range of physical,
affective, and cognitive difficulties that are commonly experi-
enced in the acute period after mTBI (5). It is well established
that PCS deleteriously impact quality of life, general well-
being, and have a significant negative effect on socio-
economic status (6-9). Identifying groups at high risk of PCS
would facilitate early and targeted intervention for these indi-
viduals. Female sex (10-13), as well as older (14) and younger
(15) age at injury have been identified as being associated with
higher risk of PCS after mTBI. These factors only have limited
predictive value in identifying those individuals who will con-
tinue to experience PCS in the post-acute period (>6 weeks)
after mTBI, however. Investigation of other factors that can
predict PCS is therefore warranted.

Despite studies demonstrating a relationship between cog-
nitive reserve and objective cognitive functioning following
mTBI (16,17), the relationship between cognitive reserve and
the reporting of subjective PCS has received limited attention.

Cognitive reserve is defined as the brain’s ability to optimize
performance by differentially recruiting brain networks.
Considered to be a normal response to increased task
demands, it is present in healthy individuals as well as in
those with brain damage (18). Cognitive reserve theory posits
that individuals vary with respect to the amount of cognitive
reserve they can draw on to compensate for the effects of brain
damage (18). It has been suggested that this inter-individual
variability in cognitive reserve may contribute to inter-
individual variability in outcome after mTBI (16,17).

There has been limited literature examining the relation-
ship between cognitive reserve and PCS. The two studies that
have investigated this question have reported that individuals
with lower levels of cognitive reserve are more likely to experi-
ence elevated PCS than those with higher cognitive reserve
(10,16). In these studies, cognitive reserve was determined
from estimated premorbid IQ and/or education; analyses
including occupation as a measure of cognitive reserve
approached significance, but sample size was small. Neither
of these studies investigated the relationship between cognitive
reserve and PCS while controlling for the influence of psycho-
logical status, however. This is problematic because it has been
demonstrated repeatedly that psychological distress is preva-
lent after mTBI (19,20) and impacts PCS reporting (21-25).

An aspect of PCS that has been reported to be particularly
relevant to individual variations in quality of life and return to
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work after mTBI, is subjective cognitive symptoms, or ‘cogni-
tive complaint’ (26-28). Although a component of PCS, in the
post-acute period after mTBI cognitive complaint has been
shown to be a distinct and independent factor relative to the
broader construct of PCS (29). Therefore, the relationship
between cognitive complaint and cognitive reserve warrants
further investigation. The limited literature on this topic has
reported that individuals with cognitive complaint 6 months
after injury have lower educational attainment than those
without cognitive complaint (30,31). As with PCS, neither of
these studies examined the relationship between cognitive
reserve and cognitive complaint while controlling for psycho-
logical status. This is problematic because cognitive complaint
has also been shown to have a robust association with psycho-
logical status (12,32).

It is important to understand the relationship between
cognitive reserve and subjective post-concussion and cognitive
symptom reporting after mTBI, independently of psychologi-
cal status. In particular, management and treatment decisions
would benefit from clinicians knowing whether variations in
cognitive reserve can independently predict variations in the
likelihood of ongoing symptom reporting after mTBI.

Measurement of cognitive reserve varies substantially
within the literature, with researchers suggesting that it should
be conceptualized as a multidimensional construct in indivi-
duals with TBI (33). Specifically, cognitive reserve in TBI
populations has been modeled to include pre-morbid IQ,
socioeconomic status, and pre-injury leisure activities (33).
Pre-morbid IQ has been shown to be the most significant
predictor of post-TBI outcomes (34), whereas proxies for
socioeconomic status, in particular education and occupation,
are the most commonly used measures of cognitive reserve in
the literature.

The aim of this study was to investigate the relationship
between measures of cognitive reserve and PCS and cognitive
complaint. On the basis of the limited literature, it was
hypothesized that education, occupation, and pre-morbid IQ
would significantly predict PCS and cognitive complaint levels,
independently of age and sex, in pre-morbidly healthy adults
in the post-acute period (>6 weeks) after mTBI.

Method
Participants

Participants comprised 94 adults (71 males, 23 females) who
had suffered a mTBI between September 2015 and
February 2020 and were consecutively admitted to The
Alfred hospital or Royal Melbourne Hospital, Melbourne,
Australia, in the preceding 6-12 weeks. Initial hospital admis-
sion occurred as a consequence of suffering any traumatic
injury (i.e. primarily systemic and/or head). All individuals
who had been admitted with traumatic injury were
approached to determine if they fulfilled criteria for mTBI.
Thus, many individuals were not admitted due to their mTBI,
which was diagnosed post-admission. Identical recruitment
processes were undertaken at each hospital.

A mTBI event was defined according to World Health
Organisation criteria (2). Briefly, individuals needed to

demonstrate one or more of: i) confusion or disorientation,
loss of consciousness for 30 min or less, post-traumatic amne-
sia (PTA) less than 24 h, and/or other transient neurological
abnormalities not requiring surgery; ii) Glasgow Coma Scale
(GCS) score of 13-15 after 30 min, or later upon presentation
for health care. Exclusion criteria were as follows: any previous
neurological history, including documented TBI, diabetes, his-
tory or current IV or Class A drug (e.g. heroin, cocaine,
ecstasy, LSD) or heavy alcohol use (>5 standard drinks/day),
history of diagnosis or treatment for any significant psychiatric
disorder, current/recent (during previous 12 months) diagno-
sis or treatment of depression and/or anxiety and/or post-
traumatic stress disorder, current TBI as a result of physical
assault/attack and lack of conversational English fluency.

Measures

Measures of cognitive reserve

Educational Attainment (Education) was measured as self-
reported number of full-time equivalent years of education,
with 12 years corresponding to completion of a secondary
school education.

Occupation was classified according to the Australian and
New Zealand Standard Classification of Occupations
(ANZSCO) (35). The highest level of eight occupational hier-
archical groupings was used. These eight groups were collapsed
into two meaningful groups of approximately equivalent size,
on the basis of occupational cognitive demand: Higher (n = 37;
ANZSCO Major Groups 1 and 2; Managers and Professionals)
and Lower (n =45; ANZSCO Major Groups 3-8; Technicians
and Trade Workers, Community and Personal Workers,
Clerical and Administration Workers; Sales Workers,
Machinery Operators and Drivers, and Labourer). Self-
reported students (n = 12) were re-coded as missing data.

Pre-morbid IQ was determined from the Wechsler Test of
Adult Reading (WTAR) (36), a word reading task from which
accurate estimates of premorbid intellectual functioning can
be derived in individuals with mTBI (37).

Measures of post-concussion symptoms and cognitive
complaint

The Rivermead Post Concussion Symptoms Questionnaire
(RPQ) is a widely used measure of PCS. It assesses physical
(10 items), psychological (3 items), and cognitive (3 items)
symptoms experienced during the past 24 h (5).

The Cognitive Complaint After Mild Closed Head Injury
(CCAMCHI) (32), is a 30-item questionnaire that assesses
change in subjective cognitive complaints in those domains
most commonly affected by mTBI: processing speed, atten-
tion, memory, and executive function. Total scores have
a possible range of 30 (Much better cognitive functioning
than prior to injury) to 150 (Much worse cognitive functioning
than prior to injury). A total score of 90 indicates no change in
cognitive complaints compared to previously. It has been used
previously with mTBI samples (32).

Measures of depression, anxiety, and post-traumatic stress
Three widely used, valid, and reliable questionnaires of psy-
chological status were used. The Inventory of Depressive



Symptomatology (IDS) is a 30-item measure of severity of
overall depression (38). The Beck Anxiety Inventory (BAI) is
a 21-item measure of anxiety symptomatology (39). The PTSD
Checklist for the DSM—5 (PCL-5) (40) is a 20-item measure of
the symptoms of PTSD defined by DSM-5. To facilitate data
reduction, a single variable of Psychological Distress was cre-
ated from standardized performances on the IDS, BAI, and
PCL-5. The IDS and BAI are 4-point scales (range 0-3),
whereas the PCL-5 is a 5-point scale (0-4). Consequently,
each response on the PCL-5 was multiplied by .75; perfor-
mance on these measures was then summed together, resulting
in a single index of psychological distress, with a possible range
of 0-213.

Procedure

Participants with mTBI were initially recruited into the study
on the ward within 1-4 days after injury, during their inpatient
stay. Written informed consent to participate was given fol-
lowing fulfillment of inclusion/exclusion criteria. Following
the discharge, participants were contacted by phone and
attended The Alfred hospital to undertake an individual
assessment 612 weeks after injury. All participants completed
the measures in the following order: WTAR, CCAMCHI,
RPQ, IDS, BAI, PCL-5.

Data analysis

Data for 26 participants was missing for the CCAMCHI, due to
an administration error. There were two missing data points
for the WTAR, RPQ, and psychological distress variables.
Little’s Missing Completely at Random (MCAR) test revealed
that the missing data for all variables occurred completely at
random (c* = 15.47, df = 11, p = 0.162). Statistical assumptions
were investigated prior to data analysis. A square root trans-
formation was conducted on the RPQ and the Psychological
Distress index to correct mild deviations from normality.
A Logl0 transformation was conducted on the CCAMCHI
variable to correct a moderate deviation from normality. The
normality of all transformed variables was within acceptable
limits (41). No other assumption violations occurred. Pearson
correlations were used to investigate linear associations
between variables; point-biserial coefficients were interpreted
for dichotomous variables. Occupation was measured on an
ordinal scale, so Spearman’s correlations were used for this
variable. Hierarchical linear regression analyses were used to
determine if occupation, education, or pre-morbid IQ each
significantly predicted symptom reporting, with age and sex
(plus litigation for models involving the RPQ) entered in Step
1, psychological distress entered in Step 2 and the relevant
cognitive reserve variable entered in Step 3.

Results

Study recruitment pathways have been described previously in
detail (21,42). Demographic and injury details are presented in
Table 1.

From a possible range of 0-180, the participants with mTBI
reported relatively low levels of psychological distress, on

BRAIN INJURY (&) 3

average. After excluding students, there was a broadly even
number of participants with higher occupational cognitive
demands (39.4%) compared to those with lower occupational
cognitive demands (47.8%). The proportion of individuals
who were professionals/managers (39%) is consistent with
2021 census data, which indicates 37% of the Australian
adult population fell within these categories (43). Litigation
strongly trended toward a significant association with RPQ
performance (r,,=.206, p=0.050), but was not associated
with endorsement of cognitive symptoms on the CCAMCHI
(rpp=.045, p=0.726). Given that being in litigation was
strongly trending toward being significantly associated with
greater PCS symptom endorsement, litigation status was
included in Step 1 of regression analyses that incorporated
the RPQ as the dependent variable.

Results of the correlational analyses between the measures
of age, sex, psychological distress, cognitive reserve, and symp-
tom reporting are presented in Table 2.

Female sex was associated with increased likelihood of PCS
reporting, but not cognitive symptom reporting, whereas
higher psychological distress was associated with increased
likelihood of all types of symptom reporting. Linear associa-
tions between cognitive reserve and symptom reporting were
variable; lower years of education were associated with
increased PCS and cognitive symptom reporting, but lower
cognitive load in occupation was only associated with
increased PCS reporting. No linear association was evident
between pre-morbid IQ and symptom reporting.

The overall results of the final linear regression models,
which regress background variables and cognitive reserve vari-
ables onto each symptom reporting measure are presented in
Table 3.

All models significantly predicted RPQ and CCAMCHI
performance, but none of the models were significantly better
predictors of symptom reporting at Step 3, when the cognitive
reserve variable had been added, relative to Step 2 of the
model, when psychological distress was added. In contrast,
for each model, the inclusion of psychological distress at Step
2, significantly improved the predictive ability of the model
relative to background variables alone. The parameters of each
model, which demonstrate the independent contribution of
each variable to the six final linear regression models, are
presented in Table 4.

For PCS reporting, psychological distress independently
predicted RPQ performance in all models; sex was also an
independent predictor in two (Education and Pre-morbid
IQ) of the three models. In contrast, for subjective cognitive
impairment reporting, sex did not significantly predict
CCAMCHI performance in any model. As with the RPQ,
psychological distress significantly and independently pre-
dicted CCAMCHI performance in all of the models.

Discussion

In contrast to expectations, none of the cognitive reserve vari-
ables predicted either PCS reporting or cognitive complaint
independently of age, sex, and psychological status. This find-
ing appears to contrast the small number of studies that have
examined these relationships previously (10,16). No earlier
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Table 1. Background demographic details and injury characteristics.

Background Variable (n =94)

Frequency (%)

Age (years) Mean (sd)
Range
Sex
Education (years) Mean (sd)
Range
Premorbid IQ Mean (sd)
Range
Psychological Distress Index Mean (sd)
Range
Employment Status
Full-time work
Part-time work
Not working
Occupation
Professionals
Managers
Technicians/Trade
Community/Personal
Clerical/Admin
Sales
Machinery
Labourers
Students
Involved in litigation
Drug use history
None
Occasional past Class A drug use
Current Class B drug use
Alcohol use (drinks/week)
None
<2
3-10
11-20
<35
Injury Descriptor
Days since injury Mean (sd)
Range
Injury cause
MVA
MBA
Cycling
Fall
Sport
Other
GCS Mean (sd)

LOC
None
<5 min
5-10 min
10-30 min
PTA
<1 min
1-5 mins
5-60 mins
1-6 hours
6-12 hours
12-24 hours

37.05 (14.01)

18-60
75.5% Male; 24.5% Female

13.37 (2.31)
10-19

105.8 (9.50)
81-124

29.24 (22.92)

0.75-95.00

54.3%
17%
28.7%

22.4%
17%
20.3%
5.3%
7.4%
5.3%
2.1%
7.4%
12.8%
1%

95.7%
3.2%
2.1%

22.3%
26.6%
36.2%
13.8
1.1%
Frequency (%)
60.72 (10.61)
37-85

19.1%
12.8%
27.7%
21.3%
7.4%
11.7%
14.55 (.67)
9.7%
25.8%
64.5%

10.6%
75.6%
5.3%
7.4%

32.9%
24.6%
15.9%
8.5%
8.5%
9.6%

Note: MVA: Motor vehicle accident; MBA: Motorbike accident; GCS: Glasgow Coma
Scale score; LOC: Loss of consciousness; PTA: Post traumatic amnesia.

study controlled for the effect of psychological status when
investigating the association between cognitive reserve and
symptom reporting, however, which prevents a meaningful
comparison.

The previously reported relationship between cognitive
reserve and PCS reporting, prior to controlling for other fac-
tors, corresponds to the significant findings of the bivariate
analyses in the present study. That is, the bivariate correlations

in the present study demonstrated a linear association between
PCS reporting and years of education as well as occupation. It
was only with the removal of the significant influence of sex
and psychological distress that the purported linear relation-
ship between cognitive reserve and PCS reporting was shown
to be spurious. The significant bivariate relationships are con-
sistent with previous studies that have found a relationship
between cognitive reserve and PCS reporting (10,16).
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Table 2. Bivariate correlations between background variables, cognitive reserve variables, and measures
of symptom reporting.

Measures of Symptom Reporting

Background and Cognitive Reserve Variables RPQ CCAMCHI
Age (years) -.193 -.138
Sex (0=F; 1=M) —.357%* —-.194
Psychological Distress 684%** 534%x*
Education (years) —.223% —.256*
Occupation (lower vs. higher) —.297** —-.181
Pre-morbid 1Q —.194 —-.063

Note: Occupation (lower vs. higher): categorized on the basis of occupational cognitive demand; RPQ:
Rivermead Post Concussion Symptoms Questionnaire; CCAMCHI: Cognitive Complaint after Mild Closed
Head Injury questionnaire; *=<.05; **=<.01; ***=<.001.

Table 3. Model significance of each linear regression model for RPQ and CCAMCHI.

DV IVs Steps 1 & 2 IV Step 3 F p Step 1 AdjR*>  Step 2 Adj R REA  Step3AdjR> R’A

RPQ S1: Age, Sex, Litigation Education 14.795 <.001 .200 A25 224%%% 437 018
S2: Psych Distress

S1: Age, Sex, Litigation S2: Psych Distress ~ Occupation 16.656  <.001 151 425 2771%%* 418 .001

S1: Age, Sex, Litigation S2: Psych Distress ~ Pre-morbid IQ  12.318  <.001 .189 404 214%%% 397 .000

CCAMCHI  S1: Age, Sex Education 4.034 .003 019 189 175%% 197 .021
S2: Psych Distress

S1: Age, Sex Occupation 3.664 .007 -.017 214 233%%* .201 .003
S2: Psych Distress

S1: Age, Sex Pre-morbid 1Q 3.643 .006 019 189 175%% 176 .001

S2: Psych Distress

Note: RPQ: Rivermead Post Concussion Symptoms Questionnaire; CCAMCHI: Cognitive Complaint after Mild Closed Head Injury questionnaire; **=<.01; ***=<.001.

Table 4. Parameters for Model 3 of each hierarchical linear regression model for RPQ and CCAMCHI by cognitive reserve variable.

Dependent variable Independent variable b SEB b p-value

RPQ Age .006 .009 .059 .509
Sex —-.737 .298 =217 015
Litigation .634 391 135 .108
Psychological Distress .036 .006 535 <.001
Education —-.093 .056 —-.144 .100
Age .008 011 .073 446
Sex —.345 336 -.098 .308
Litigation 736 420 158 .084
Psychological Distress .040 .007 594 <.001
Occupation -.120 293 —-.040 682
Age .000 .010 —.004 969
Sex —.652 .306 =193 .036
Litigation .654 410 142 115
Psychological Distress .035 .006 .530 <.001
Pre-morbid 1Q -.001 015 —-.009 922

CCAMCHI Age .000 .000 .046 726
Sex -.010 .007 -.162 172
Psychological Distress .001 .000 440 .001
Education —-.002 .001 —-.158 214
Age .000 .000 .060 .665
Sex -.001 .008 —-.022 .865
Psychological Distress .001 .000 514 <.001
Occupation -.003 .006 —-.059 660
Age .000 .000 -.029 .826
Sex —-.009 .007 —.145 225
Psychological Distress .001 .000 452 .001
Pre-morbid 1Q .000 .000 .040 755

Note: RPQ: Rivermead Post Concussion Symptoms Questionnaire;

questionnaire.

Although earlier studies found a relationship between pre-
morbid IQ and PCS reporting, which was absent in the current
findings, the measure of pre-morbid IQ differed between the
studies. Whereas previous studies used a single ‘hold’ subtest
(Vocabulary or Information) of the Wechsler Adult
Intelligence Scale (WAIS) as a proxy for pre-morbid IQ, the
current study used a formal estimate of pre-morbid IQ derived
from the WTAR. This is a more reliable determination of pre-

CCAMCHI: Cognitive Complaint after Mild Closed Head Injury

morbid IQ than the approach taken by earlier studies (44), and
provides support for the generalizability of the current
findings.

A similar picture emerged from the current study with
respect to cognitive complaint. Prior to removing the signifi-
cant influence of psychological distress, education was signifi-
cantly and linearly associated with cognitive symptom
reporting, which is consistent with previous findings (30,31).
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After removing the influence of psychological distress, how-
ever, this relationship was no longer evident. This indicates
that the current findings of no independent relationship
between cognitive reserve and symptom reporting 9 weeks
after mTBI cannot be attributed to an anomaly of the current
sample as this sample’s performances were consistent with
previously published data.

Consistent with recent evidence that female sex is asso-
ciated with an increased likelihood of PCS reporting
(10,12,13), the present study showed that sex was
a significant independent predictor of PCS reporting in
two of the three regression models. Interestingly, however,
sex did not independently predict cognitive complaint in
any model, suggesting that the relationship between sex
and symptom reporting after mTBI may be related to the
more generic PCS items (physical and affective symptoms)
that are elevated in control participants as well as indivi-
duals with mTBI (45-47) rather than cognitive symptoms
per se.

In contrast to the variability associated with the impact of
sex on symptom reporting, age did not independently predict
any symptom reporting in any model. Despite previous find-
ings of age being associated with levels of symptom reporting
(14,15), this was not replicated in the current study. Given that
earlier studies have variously found that both younger age and
older age are associated with increased symptom reporting, the
relationship between age and symptom reporting appears to be
unclear at this time. Certainly, the current findings of no
relationship appear uncontroversial.

These results have implications for clinical decision-making
regarding active intervention vs. passive management strate-
gies in the post-acute period after mTBI as they provide facil-
itative evidence for successfully predicting post-acute
symptom reporting. Specifically, the present study indicates
that individuals with higher cognitive reserve are equivalently
likely to report PCS and cognitive symptoms 9 weeks after
injury as those with lower cognitive reserve. In contrast, higher
psychological distress and female sex are significant predictors
of PCS reporting and/or cognitive complaint in the post-acute
period. Therefore, it may be relevant for a clinician to consider
the extent of psychological distress and sex when attempting to
predict whether symptom reporting is likely to be ongoing in
the post-acute period, and therefore require intervention (48).
In contrast to the implication of previous studies, however, the
level of cognitive reserve appears not to be pertinent to this
decision-making process.

The primary limitation of the current study is the mod-
est sample size as it increases the risk of making Type II
(false negative) errors and thereby reducing the general-
izability of the findings. The consistency of the pattern of
findings strengthens the likelihood that the results are
generalizable (49,50). Post-hoc analysis also supported the
present sample size as adequate; the smallest achieved
power for the CCAMCHI linear regression analyses,
which were the analyses with the smallest sample size (n
=68), was .91. This indicates a high degree of power was
present to identify a significant finding for the medium
effect size that was evident in this analysis. Thus, there is
no evidence to suggest that there were any significant

predictive relationships that remained unrecognized due
to the modest sample size.

The inclusion of litigants (11%) could be considered
a further limitation of the present study as previous research
has shown that these individuals respond differently on mea-
sures of symptom endorsement (22). Analysis of the data
demonstrated that litigation trended toward having
a significant relationship with RPQ performance but no rela-
tionship with CCAMCHI responses. Consequently, to conser-
vatively manage a possible relationship, litigation status was
included in regression analyses for the RPQ and was found to
have no significant independent predictive relationship with
PCS reporting. By incorporating litigation status in the ana-
lyses, the present study provides evidence that the lack of
relationship between cognitive reserve and PCS is independent
of any possible impact of litigation status, and supports the
generalizability of the present findings.

It might appear that the high proportion of males and
selection for pre-morbid healthiness might bias the findings.
The high proportion of males (75%) is broadly consistent with
the epidemiology of the mTBI population in the community
(51), however, and indicates that the sample is appropriately
representative of the naturally occurring sex differences that
occur in this population. In contrast, pre-morbid healthiness is
less common in the broader mTBI population than in the
normal population, as those with mTBI more commonly
have a history of TBIs, neurological and psychiatric illness
and higher drug and alcohol use (52). Consequently, the cur-
rent pre-morbidly healthy sample does not correspond to the
broader mTBI population. All of these pre-morbid health
factors can impact symptom reporting after mTBI, however
(45), which results in inferential uncertainty regarding the
independent role of other factors in predicting symptom
reporting. The current study’s approach of examining a pre-
morbidly healthy sample of individuals enables a direct assess-
ment of the relationship between symptom reporting and
a range of variables without needing to control for additional
influential factors. Consequently, the present finding that there
is no independent predictive relationship between cognitive
reserve and PCS or cognitive symptom reporting provides
a meaningful insight into the role of cognitive reserve in
general outcome after mTBL

Finally, as with most studies of mTBI, which typically
recruit from hospitals and other medical settings, the present
findings cannot be considered to fully reflect the broad popu-
lation of individuals with mTBI, many of whom seek no
medical care at all (51). While the current sample was derived
from hospitalized individuals, however, participants were
admitted for inpatient care following any type of traumatic
injury, with recruitment diagnosis of mTBI occurring after
admission. This means that many individuals in the sample
were not admitted because of a mTBI diagnosis, making it
likely that the sample contained the full spectrum of mTBI
severity that is present in the general mTBI population.
Participant injury details show a range of mTBI symptom
severity and duration, with 60% having a Glasgow coma scale
(GCS) score =15, 76% of the sample experiencing loss of
consciousness for less than 5 min and 58% of the sample
suffering post-traumatic amnesia of less than 5-min duration.



Thus, while the present study did not include individuals who
sought no medical care, it seems reasonable to consider that
a broad spectrum of mTBI severity was present in this sample.
This provides support for the likely generalizability of these
findings to a broader population of individuals with mTBI.
Cognitive reserve is an easily measurable factor that has
previously been reported to be significantly associated with
symptom reporting in the post-acute period after mTBI. The
present study indicates that this purported relationship is spur-
ious as no relationship between cognitive reserve and PCS, or
cognitive symptom reporting, remains evident when the influ-
ence of psychological distress is removed. In contrast, psycho-
logical distress is independently predictive of both PCS and
cognitive symptom reporting, as is sex for PCS reporting.
These findings indicate that clinicians should not incorporate
cognitive reserve into their decision-making regarding likely
continuance, and therefore need for intervention, of symptom
reporting in the post-acute period after mTBI; psychological
distress and sex may be important factors to consider, however.
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