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Objectives: Recent expert agreement statements and evidence-based practice
guidelines for mild traumatic brain injury (mTBI) management no longer support advising
patients to “rest until asymptomatic,” and instead recommend gradual return to activity
after 1-2 days of rest. The present study aimed to: () document the current state of
de-implementation of prolonged rest advice, (i) identify patient characteristics associated
with receiving this advice, and (i) examine the relationship between exposure to this
advice and clinical outcomes.

Methods: In a case-control design, participants were prospectively recruited from two
concussion clinics in Canada’s public health care system. They completed self-report
measures at clinic intake (Rivermead Post-concussion Symptom Questionnaire, Personal
Health Questionnaire-9, and Generalized Anxiety Disorder-7) as well as a questionnaire
with patient, injury, and recovery characteristics and the question: “Were you advised by
at least one health professional to rest for more than 2 days after your injury?”

Results: Of the eligible participants (N = 146), 82.9% reported being advised to rest
for more than 2 days (exposure group). This advice was not associated with patient
characteristics, including gender (95% CI odds ratio = 0.48-2.91), race (0.87-6.28) age
(0.93-1.01), a history of prior mTBI(s) (0.21-1.20), or psychiatric problems (0.40-2.30),
loss of consciousness (0.23-2.10), or access to financial compensation (0.50-2.92).
In generalized linear modeling, exposure to prolonged rest advice predicted return to
productivity status at intake (B = —1.06, chi-squared(1) = 5.28, p = 0.02; 64.5% in
the exposure group vs. 40.0% in the control were on leave from work/school at the
time of clinic intake, 19.8 vs. 24% had partially returned, and 11.6 vs. 24% had fully
returned to work/school). The exposure group had marginally (non-significantly) higher
post-concussion, depression, and anxiety symptoms.

Conclusions: mTBI patients continue to be told to rest for longer than expert
recommendations and practice guidelines. This study supports growing evidence that
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prolonged rest after mTBI is generally unhelpful, as patients in the exposure group
were less likely to have resumed work/school at 1-2 months post-injury. We could not
identify patient characteristics associated with getting prolonged rest advice. Further
exploration of who gets told to rest and who delivers the advice could inform strategic
de-implementation of this clinical practice.

Keywords: brain concussion, craniocerebral trauma, rehabilitation, rest, return to work

INTRODUCTION

In the early twenty-first century, complete rest until symptom
resolution was introduced as best practice for mild traumatic
brain injury (mTBI) management (1, 2). This practice was
widely disseminated (3, 4) and followed (5, 6). Despite a lack of
evidence for efficacy or agreement about what constitutes “rest,”
the majority of observational studies (7-10) and randomized
clinical trials (11-13) have found that rest beyond few days after
mTBI is not beneficial, and may actually prolong recovery (14).
Concerns have also been raised about iatrogenic physiological
and psychological effects of prescribed rest. For example,
removing individuals from their recreational, occupational, and
social settings may increase their risk of developing depression
(15-17). Correspondingly, the most recent expert consensus
statements and practice guidelines for both sport-related mTBI
and mTBI sustained in other settings advise against complete
rest for more 1 or 2 days (18-21). In Canada, the setting
of the present study, this change came in 2013, with the
2nd edition of the Guidelines for Concussion/Mild Traumatic
Brain Injury & Persistent Symptoms (22). However, as with
changes to practice guidelines in other health conditions, de-
implementation of prescribed rest for mTBI may be slow
(23, 24).

The present study had multiple objectives. First, we
assessed the degree to which patients with mTBI are still
being advised to rest for longer than contemporary guidelines
recommend. We hypothesized that most participants would
still receive prolonged rest advice, as knowledge regarding
mTBI management has evolved rapidly and active knowledge-
transfer has likely been insufficient (25). Second, we explored
whether certain patient characteristics were associated with
receiving guideline non-compliant prolonged rest advice.
We hypothesized that demographic (e.g., gender), health
history (e.g., prior mTBIs), and injury variables (e.g., presence
of loss of consciousness) would make it more likely for
clinicians to recommend excessive rest. Knowing which
patients are more or less likely to be told to rest can inform
de-implementation strategies. Third, we aimed to add to the
growing literature on the benefits and harms of excessive
rest by comparing patients who were vs. were not exposed
to prolonged rest advice. We hypothesized that prolonged
rest advice would not be strongly related to symptomatic
recovery (11, 13), but would coincide with taking longer
to return to work/school and having more depressive or
anxiety symptoms. These potential harms of prescribed
rest have been previously hypothesized (15, 26) but not
empirically evaluated.

MATERIALS AND METHODS

Participants and Procedures

This study was a secondary analysis of a broader clinical
trial, which examines the effect of tailored follow-up letters
on proactive mTBI symptom management by family physicians
(ClinicalTrials.gov Identifier: NCT03221218). The study was
approved by the University of British Columbia Clinical
Research Ethics Board and Fraser Health Research Ethics Board.
Participant recruitment took place from August 2017 to October
2018 in two public sector outpatient mTBI clinics in urban British
Columbia, Canada.

At their first clinic appointment, patients were screened for
eligibility with the following study criteria: (1) aged 18-60 years;
(2) sustained a physician diagnosed MTBI <3 months ago;
(3) fluent in English; and (4) had a family physician or could
identify a walk-in clinic where they access primary care (for
the parent study). After consenting, participants were asked to
complete a series of questionnaires and standardized assessments
in-person or online (from home) within 3 days. Embedded
in a survey about demographics and injury details was the
following retrospective question: “Were you advised by at least
one health professional to rest for more than 2 days after your
injury?” Participants were considered to be exposed to guideline
non-compliant prolonged rest advice when they answered this
question affirmatively. Of 235 patients who met the eligibility
criteria during the recruitment period, 150 agreed to participate,
and of those 146 answered the rest advice exposure question,
forming the sample for the present study.

Outcome Measures

Participants reported their current productivity status by
answering whether they had fully returned or partially returned
to work/school, were on leave (e.g., sick or medical leave or
short-term disability), or that the question did not apply to them
(i.e., they were not working or going to school at the time of
their injury).

The Rivermead Post-Concussion Symptom Questionnaire
(RPQ) (27) is self-report inventory commonly used for mTBI
research (28). It is a 16-item questionnaire that measures
the severity of current symptoms (e.g., headache, fatigue,
concentration difficulties) on a scale from 0 (“not experienced at
all”) to 4 (“a severe problem”). A response of one indicates that
a symptom is present but “no more of a problem” compared to
pre-injury. Item scores of 2—4 are summed to create a total score
ranging from 0 to 64.

The Patient Health Questionnaire (PHQ-9) (29, 30) is a brief,
reliable, and valid depression screening measure. It queries the
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frequency of depression symptoms over the past 2 weeks. Items
are summed to create a total score that can range from 0 to 27,
where higher scores indicate worse depression symptoms.

The Generalized Anxiety Disorder (GAD-7) (31) screens for
anxiety symptoms (e.g., feeling nervous, worrying too much,
trouble relaxing) over the past 2 weeks. The total score ranges
from 0 to 21, with higher scores reflecting worse anxiety.

Statistical Analysis

Logistic regression was used to examine whether patient
characteristics were associated with getting prolonged rest advice.
No prior evidence was available to guide predictor selection.
We hypothesized that health providers would be more likely
to prescribe rest for more than 2 days (what they might
view as conservative management) for patients they perceive
(intentionally or inadvertently) to be vulnerable, such as women,
older adults, and people with more severe injuries (indicated
by the presence of loss of consciousness) or a history of prior
mTBI(s) or psychiatric problems. Patients with access to financial
compensation might be seen as more able to take time off work,
so we also included this variable in the logistic regression model.
Adjusted odds ratios were derived from the model in which all
predictor variables were entered, and therefore reflect the unique
association between the predictor and outcome, controlling for
all other predictors.

We wused generalized linear models to evaluate the
relationship between advice to rest and clinical outcomes,
including productivity status, post-concussion symptoms (RPQ),
depression (PHQ-9), and anxiety (GAD-7). Data was missing
for <5% of participants for all outcome variables except the
RPQ. The total RPQ score was missing for 13% (n = 19) of
participants. For participants who answered at least 13 of the
16 items (n = 10), missing item values were imputed with the
participants’ average item scores for the items they answered
(rounded to a whole number). Participants who did not respond
to three or more RPQ items (n = 9) and participants who
responded “not applicable” to the productivity status question (n
= 8) were excluded from the generalized linear models involving
these outcome variables. We specified a multinomial probability
distribution and cumulative logit link function for the ordinal
productivity status outcome variable and a Gaussian probability
distribution and identity link function for the continuous
outcome variables.

Considering that participants who were exposed to prolonged
rest advice might systematically differ from those who were
not, we used regression-based propensity score adjustment to
mitigate this potential bias. Specifically, we re-ran the generalized
linear models with an additional covariate. The covariate was
the predicted probability of group membership in the logistic
regression model described above, where higher scores (closer
to 1.0) represent greater likelihood of exposure to prolonged
rest advice.

RESULTS

Participant characteristics are summarized in Table 1. The
majority (82.9%) of participants were exposed to prolonged rest

TABLE 1 | Demographic, injury, and initial assessment characteristics.

Full sample Exposedto  Not exposed to
(n = 146) rest (n = 121) rest (n = 25)
DEMOGRAPHICS
Age, M (SD) 40.6 (12.2) 39.8(11.8) 44.4 (13.5)
Sex, n (%female) 98 (67.1%) 82 (67.8%) 16 (64%)
Ethnicity, n (%)
Caucasian 88 (60.7%) 69 (57.5%) 19 (76%)
Other 57 (39.3%) 51 (42.1%) 6 (24%)
Education Level, n (%)
High school or less 20 (13.7%) 16 (13.2%) 4 (16%)
Some college 24 (16.4%) 20 (16.5%) 4 (16%)
Technical degree/Diploma 31 (21.2%) 26 (21.5%) 5 (20%)
or associate degree
Bachelor’'s  degree 47 (32.2%) 38 (31.4%) 9 (36%)
Graduate/Professional 24 (16.4%) 21 (17.5%) 3 (12%)
degree
INJURY CHARACTERISTICS
Loss of Consciousness
Yes 23 (15.8%) 18 (14.9%) 5 (22.7%)
No 99 (67.8%) 82 (67.8%) 17 (77.3%)
Unclear 7 (4.8%) 7 (5.8%) 0
Missing 17 (11.6%) 14 (11.6%) 0
Mechanism of Injury, n (%)
Motor vehicle accident 68 (47.2%) 58 (48.3%) 10 (41.7%)
Fall 24 (16.7%) 21 (17.5%) 3(12.5%)
Assault 2 (1.4%) 2 (1.7%) 0
Sports and recreation 24 (16.7%) 18 (15.0%) 6 (25%)
Other 26 (18.1%) 21 (17.5%) 5 (20.8%)
HEALTH HISTORY
Previous mild traumatic 55 (38.2%) 42 (35.3%) 13 (52%)
brain injury, n (%)
Pre-injury psychiatric 54 (39.0%) 47 (38.8%) 10 (40%)
problems, n (%)
INITIAL ASSESSMENT
Days to initial assessment, 41.2 (26.7) 40.34 (26.8) 45.3 (26.6)
M (SD)
PHQ-9 total, M (SD) 13.3(5.5) 13.6 (5.4) 12.3 (6.0)
GAD-7 total, M (SD) 9.8 (5.5 9.9 (5.4) 9.2 (5.8
RPQ total, M (SD)* 36.8 (13.6) 37.6 (13.6) 33.0(13.8)
Access to Compensation, n (%)
Yes 93 (63.7%) 78 (64.5%) 15 (60%)
No 39 (26.7%) 30 (24.8%) 9 (36%)
Unsure 14 (9.6%) 13 (10.7%) 1(4%)
Return to Work/School Status, n (%)
Full return 20 (13.3%) 14 (11.6%) 6 (24%)
Partial return 30 (20.5%) 24 (19.8%) 6 (24%)
On leave 88 (60.3%) 78 (64.5%) 10 (40%)
Not applicable 8 (5.5%) 5 (4.1%) 3(12%)

*Missing n = 9. PHQ-9, personal health questionnaire-9; GAD-7, generalized anxiety
disorder-7; RPQ, rivermead post-concussion symptom questionnaire.

advice. As shown in Table 2, exposure to prolonged rest advice
was not significantly associated with any of the hypothesized
factors, including sex, age, loss of consciousness, or history of
prior mTBIs or psychiatric problems.
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Generalized linear modeling (see Table 3) revealed that
participants who were exposed to prolonged rest advice had
lower productivity at the time of assessment (2-10 weeks post-
injury), B = —1.06, chi-squared(l) = 4.88, p = 0.027. This
finding held after propensity score adjustment, B = —1.02,
chi-squared(1) = 4.36, p = 0.037. The breakdown was: 64.5%
in the exposure group vs. 40.0% in the control were on
leave from work/school, 19.8 vs. 24% had partially returned to
work/school, and 11.6 vs. 24% had fully returned to work/school.
Exposure to prolonged rest advice was not a significant
predictor of the post-concussion (RPQ), depression (PHQ-9),
or anxiety (GAD-7) symptoms at the time of assessment (see
Table 3), with trends favoring the non-exposed group on all
variables (Table 1).

DISCUSSION

Clinical practice guidelines for concussion and mTBI have moved
away from “rest until asymptomatic” as the standard of care to
promoting early, graded return to activity as tolerated after an
initial 1-2 days of rest (19, 21). The present study found little

TABLE 2 | Logistic regression models.

Variable Odds ratio (95% CI) Percentage
advised to rest
(>2 days)

Unadjusted Adjusted

Loss of 0.69 (0.23-2.10) 0.82 (0.25-2.73) Present, 78.3%

consciousness
Absent, 84.0%

Sex 1.18(0.48-2.91)  1.32(0.47-3.69) Female, 83.7%
Male, 81.3%

History of mTBI(s) 0.50 (0.21-1.20) 0.50 (0.19-1.35) one or more, 76.4%

None, 86.5%

Pre-injury psychiatric  0.95 (0.40-2.30)  0.97 (0.35-2.69) Present, 82.5%

problems

Absent, 83.1%
Access to 1.21(0.50-2.92)  1.41(0.53-3.74) Yes, 83.9%
compensation

No, 81.1%
Age 0.97 (0.93-1.01)  0.97 (0.94-1.01) -

TABLE 3 | Generalized linear models.

evidence of progress with de-implementation of prolonged rest
advice. The vast majority of patients with mTBI in our cohort
(83%) reported being told by at least one health professional to
rest for more than 2 days after their injury.

Understanding who is told to rest could inform knowledge
translation efforts to de-implement this practice. If patients with
certain characteristics are more likely to receive inappropriate
advice, knowledge translation strategies could be tailored
accordingly. We hypothesized that, for example, patients
with worse injuries (i.e., had an acute loss of consciousness)
and a history of prior mTBIs might be perceived to require
more conservative management (longer rest time). We
did not observe an association between prolonged rest
advice and any measured demographic, health history, or
injury variable.

Another aim of the present study was to check for empirical
evidence consistent with the hypothesis that prolonged rest
advice is associated with delayed return to productivity and
elevated risk of depression (17). Prescribed rest is likely
ineffective, that is, probably does not facilitate recovery (11,
13, 14), but it is unclear whether this clinical intervention
has adverse effects. Patients who are (inappropriately) told that
prolonged rest is therapeutic may be more cautious in resuming
their usual activities. In turn, isolation from socialization and
valued activities may precipitate depression (32). We compared
the clinical outcomes of patients who reported being advised
to rest for a prolonged period (>2 days after their injury) to
patients who denied receiving such (guideline non-compliant)
advice. Our main finding was that the two groups looked
similar (at mean = 41.2 days post-injury) with respect to
post-concussion symptoms, anxiety, and depression; however,
participants who were exposed to prolonged rest advice were
significantly less likely to have returned to their pre-injury work
or school status.

The present study has important limitations. It provides a
snapshot of de-implementation at one point in time (2017-
2018), in one geographic region. It also does not provide any
granularity with respect to who delivered the rest advice (which
health professionals), where the communication occurred (e.g.,
in an Emergency Department vs. a primary care office), or
the exact content of the communication. Our methodology
relied on the patient’s recall of what they were told, which
may be biased by misunderstanding or misremembering, but
is arguably most relevant to their clinical outcomes. Although
participants in the exposure group were told to rest for

Single predictor model (exposure status only)

Two-predictor model (exposure status and propensity score)

B Wald chi-square Sig. B Wald chi-square Sig.
Productivity status —1.055 4.875 0.027 —1.02 4.363 0.037
RPQ —4.224 1.798 0.180 —5.0091 2111 0.146
PHQ-9 —1.102 0.746 0.388 —1.227 0.879 0.348
GAD-7 —0.647 0.248 0.619 —0.402 0.091 0.763

PHQ-9, personal health questionnaire-9; GAD-7, generalized anxiety disorder-7; RPQ, rivermead post-concussion symptom questionnaire.
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more than 2 days by “at least one” health professional,
it is entirely possible that they were given contradictory
advice by other health professionals and/or were exposed
to contradictory advice from non-health professionals and
written or web-based information sources. Considering this
fact, it is somewhat surprising that we detected a significant
association between exposure status and productivity outcomes.
It is important to emphasis that this was an observational
study, not a randomized trial. It may not have been random
who was exposed to rest vs. not. No measured patient
factors were statistically associated with exposure, which means
either that (i) the groups were well-matched, approximating
a randomized trial, or that (ii) important confounds went
unmeasured. That is, our attempt to control for potential
confounds with regression-based propensity matching may
have been unnecessary or ineffective. Generalizability of the
study findings may be limited by selection bias. Participants
were recruited from an outpatient specialty clinic setting and
therefore our sample did not include patients who recovered
well without seeking care. To the extent prolonged rest
advice is associated slow recovery, we may have over-sampled
patients with exposure to such advice. Further contributing to
selection bias, almost 40% of eligible patients did not enroll in
the study.

In summary, we found that prolonged rest advice continues
to be dispensed widely and without apparent consideration
of individual patient or injury factors. We also found that
patients who received prolonged rest advice were less likely
to have completely returned to work or school at ~6 weeks
post-injury. De-implementation efforts are warranted, and
could be facilitated by research into health provider and

REFERENCES

1. Aubry M, Cantu R, Dvorak J, Graf-Baumann T, Johnston KM, Kelly J,
et al. Summary and agreement statement of the 1st International Symposium
on Concussion in Sport, Vienna 2001. Clin ] Sport Med. (2002) 12:6-11.
doi: 10.1097/00042752-200201000-00005

2. McCrory P, Johnston K, Meeuwisse W, Aubry M, Cantu R, Dvorak J, et al.
Summary and agreement statement of the 2nd International Conference
on Concussion in Sport, Prague 2004. Br ] Sports Med. (2005) 39:196-204.
doi: 10.1136/bjsm.2005.018614

3. Chrisman SP, Schiff M, Rivara FP. Physician concussion knowledge and the
effect of mailing the CDC’s “Heads Up” toolkit. Clin Pediatr. (2011) 50:1031-9.
doi: 10.1177/0009922811410970

4. Moser RS, Schatz P. A case for mental and physical rest in youth
sports concussion: its never too late. Front Neurol. (2012) 3:171.
doi: 10.3389/fneur.2012.00171

5. Lebrun CM, Mrazik M, Prasad AS, Tjarks BJ, Dorman JC, Bergeron
ME et al. Sport concussion knowledge base, clinical practises and
needs for continuing medical education: a survey of family physicians
and cross-border comparison. Br ] Sports Med. (2013) 47:54-9.
doi: 10.1136/bjsports-2012-091480

6. Stoller J, Carson JD, Snow CL, Law M, Frémont P. Do family physicians,
emergency department physicians, and pediatricians give consistent
sport-related concussion management advice? Can Family Phys.
(2014) 60:548-52.

7. Brown NJ, Mannix RC, O’Brien MJ, Gostine D, Collins MW, Meehan
WP. Effect of Cognitive activity level on duration of post-concussion
symptoms. (2014)  133:€299-304. doi:  10.1542/peds.
2013-2125

Pediatrics.

environmental factors that influence the practice of advice to rest
after mTBI.

ETHICS STATEMENT

This study was carried out in accordance with the
recommendations of name of guidelines, name of committee;
with written informed consent from all subjects. All subjects gave
written informed consent in accordance with the Declaration of
Helsinki. The protocol was approved by the University of British
Columbia Clinical Research Ethics Board.

AUTHOR CONTRIBUTIONS

NS obtained funding, conceived of the study, oversaw data
collection, and co-wrote the first draft of the manuscript. TO
refined the research questions, carried out the statistical analyses,
and co-wrote the first draft of the manuscript. Both authors
reviewed and approved the final version.

FUNDING

The VGH+UBC Hospital Foundation provided funding for
this study.

ACKNOWLEDGMENTS

The authors wish to thank the GF Strong Rehab Centre Early
Responsive Concussion Service (Trish Mahoney, Kelsey Davies)
and the Fraser Health Concussion Clinic (Allie Sacks, Heather
MacNeil) for their assistance with recruiting.

8. Gibson S, Nigrovic LE, O’Brien M, Meehan WP. The effect of recommending
cognitive rest on recovery from sport-related concussion. Brain Inj. (2013)
27:839-42. doi: 10.3109/02699052.2013.775494

9. Grool AM, Aglipay M, Momoli F, Meehan WP, Freedman SB, Yeates KO,
et al. Association between early participation in physical activity following
acute concussion and persistent postconcussive symptoms in children and
adolescents. JAMA. (2016) 316:2504. doi: 10.1001/jama.2016.17396

10. Howell DR, Mannix RC, Quinn B, Taylor JA, Tan CO, Meehan WP. Physical
activity level and symptom duration are not associated after concussion. Am J
Sports Med. (2016) 44:1040-6. doi: 10.1177/0363546515625045

11. de Kruijk JR, Leffers P, Meerhoff S, Rutten ], Twijnstra A. Effectiveness
of bed rest after mild traumatic brain injury: a randomised trial of no
versus six days of bed rest. ] Neurol Neurosurg Psychiatry. (2002) 73:167-72.
doi: 10.1136/jnnp.73.2.167

12. Relander M, Troupp H, af Bjorkesten G. Controlled trial of treatment for
cerebral concussion. Br Med J. (1972) 4:777-9. doi: 10.1136/bm;j.4.5843.777

13. Thomas DG, Apps JN, Hoffmann RG, McCrea M, Hammeke T. Benefits of
strict rest after acute concussion: a randomized controlled trial. Pediatrics.
(2015) 135:213-23. doi: 10.1542/peds.2014-0966

14. Schneider KJ, Leddy JJ, Guskiewicz KM, Seifert T, McCrea M, Silverberg
ND, et al. Rest and treatment/rehabilitation following sport-related
concussion: a systematic review. Br J Sports Med. (2017) 51:930-4.
doi: 10.1136/bjsports-2016-097475

15. DiFazio M, Silverberg ND, Kirkwood MW, Bernier R, Iverson GL. Prolonged
activity restriction after concussion: are we worsening outcomes? Clin
Pediatri. (2015) 55:443-51. doi: 10.1177/0009922815589914

16. Leddy JJ, Baker JG, Willer B. Active rehabilitation of concussion and post-
concussion syndrome. Phys Med Rehabil Clin N Am. (2016) 27:437-54.
doi: 10.1016/j.pmr.2015.12.003

Frontiers in Neurology | www.frontiersin.org

April 2019 | Volume 10 | Article 362


https://doi.org/10.1097/00042752-200201000-00005
https://doi.org/10.1136/bjsm.2005.018614
https://doi.org/10.1177/0009922811410970
https://doi.org/10.3389/fneur.2012.00171
https://doi.org/10.1136/bjsports-2012-091480
https://doi.org/10.1542/peds.2013-2125
https://doi.org/10.3109/02699052.2013.775494
https://doi.org/10.1001/jama.2016.17396
https://doi.org/10.1177/0363546515625045
https://doi.org/10.1136/jnnp.73.2.167
https://doi.org/10.1136/bmj.4.5843.777
https://doi.org/10.1542/peds.2014-0966
https://doi.org/10.1136/bjsports-2016-097475
https://doi.org/10.1177/0009922815589914
https://doi.org/10.1016/j.pmr.2015.12.003
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles

Silverberg and Otamendi

Prolonged Rest Advice After Concussion

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

Silverberg ND, Iverson GL. Is rest after concussion “the best medicine?”:
recommendations for activity resumption following concussion in athletes,
civilians, and military service members. | Head Trauma Rehabil. (2013)
28:250-9. doi: 10.1097/HTR.0b013e31825ad658

Collins MW, Kontos AP, Okonkwo DO, Almquist J, Bailes J, Barisa
M, et al. Statements of agreement from the targeted evaluation and
active management (TEAM) approaches to treating concussion meeting
held in pittsburgh, October 15-16:2015. Neurosurgery. (2016) 79:1.
doi: 10.1227/NEU.0000000000001447

McCrory P, Meeuwisse W, Dvorak J, Aubry M, Bailes ], Broglio S,
et al. Consensus statement on concussion in sport—the 5 th
conference on concussion in sport held in Berlin, October 2016. Br ] Sports
Med. (2017) 51:838-47. doi: 10.1136/bjsports-2017-097699

McCulloch KL, Goldman LS, Lowe L, Radomski MV, Reynolds ], Shapiro
CR, et al. Development of clinical recommendations for progressive
return to activity after military mild traumatic brain injury: guidance
for rehabilitation providers. | Head Trauma Rehabil. (2015) 30:56-67.
doi: 10.1097/HTR.0000000000000104

Ontario Neurotrauma Foundation. Guidelines for Concussion/Mild Traumatic
Brain Injury and Persistent Symptoms. (2018). Retrieved from https://
braininjuryguidelines.org/concussion/

Ontario Neurotrauma Foundation. Guidelines for Concussion/Mild Traumatic
Brain Injury and Persistent Symptoms. (2013). Retrieved from http://onf.
org/system/attachments/222/original/ ONF_mTBI_Guidelines_2nd_Edition_
CLINICAL.pdf

Montini T, Graham ID. “Entrenched practices and other biases™
unpacking the historical, economic, professional, and = social
resistance to  de-implementation. Implement Sci. (2015) 10:24.
doi: 10.1186/s13012-015-0211-7

Morris ZS, Wooding S, Grant J. The answer is 17 years, what is the question:
understanding time lags in translational research. ] R Soc Med. (2011)
104:510-20. doi: 10.1258/jrsm.2011.110180

Marshall S, Bayley M, McCullagh S, Velikonja D, Berrigan L, Ouchterlony
D, et al. Updated clinical practice guidelines for concussion/mild traumatic
brain injury and persistent symptoms. Brain Inj. (2015) 29:688-700.
doi: 10.3109/02699052.2015.1004755

Craton N, Leslie O. Is rest the best intervention for concussion? Lessons
learned from the whiplash model. Curr Sports Med Rep. (2014) 13:201-4.
doi: 10.1249/JSR.0000000000000072

international

27. King NS, Crawford S, Wenden FJ, Moss NE, Wade DT. The rivermead
post concussion symptoms questionnaire: a measure of symptoms commonly
experienced after head injury and its reliability. J Neurol. (1995) 242:587-92.
doi: 10.1007/BF00868811

28. Wilde E, Whiteneck GG, Bogner J, Bushnik T, Cifu DX, Dikmen S, et al.
Recommendations for the use of common outcome measures in traumatic
brain injury research. Arch Phys Med Rehabil. (2010) 91:1650-60.e17.
doi: 10.1016/j.apmr.2010.06.033

29. Fann JR, Bombardier CH, Dikmen S, Esselman P, Warms C, Pelzer E,
et al. Validity of the patient health questionnaire-9 in assessing depression
following traumatic brain injury. ] Head Trauma Rehabil. (2005) 20:501-11.
doi: 10.1097/00001199-200511000-00003

30. Kroenke K, Spitzer RL, Williams JB. The PHQ-9: validity of a brief
depression severity measure. | Gen Internal Med. (2001) 16:606-13.
doi: 10.1046/j.1525-1497.2001.016009606.x

31. Spitzer RL, Kroenke K, Williams JBW, Léwe B. A brief measure for
assessing generalized anxiety disorder: the GAD-7. Arch Internal Med. (2006)
166:1092-7. doi: 10.1001/archinte.166.10.1092

32. Williamson GM. Extending the activity restriction model of
depressed affect: evidence from a sample of breast cancer
patients. Health Psychol. (2000) 19:339-47. doi: 10.1037/0278-6133.
19.4.339

Conflict of Interest Statement: NS receives research salary support from a
Michael Smith Foundation for Health Research Health Professional Investigator
Award. He has also received fees for private neuropsychology consulting. He
is a member of Highmark Interactive’s Medical Advisory Board (<5% full
time equivalency).

The remaining author declares that the research was conducted in the absence of
any commercial or financial relationships that could be construed as a potential
conflict of interest.

Copyright © 2019 Silverberg and Otamendi. This is an open-access article distributed
under the terms of the Creative Commons Attribution License (CC BY). The use,
distribution or reproduction in other forums is permitted, provided the original
author(s) and the copyright owner(s) are credited and that the original publication
in this journal is cited, in accordance with accepted academic practice. No use,
distribution or reproduction is permitted which does not comply with these terms.

Frontiers in Neurology | www.frontiersin.org

April 2019 | Volume 10 | Article 362


https://doi.org/10.1097/HTR.0b013e31825ad658
https://doi.org/10.1227/NEU.0000000000001447
https://doi.org/10.1136/bjsports-2017-097699
https://doi.org/10.1097/HTR.0000000000000104
https://braininjuryguidelines.org/concussion/
https://braininjuryguidelines.org/concussion/
http://onf.org/system/attachments/222/original/ONF_mTBI_Guidelines_2nd_Edition_CLINICAL.pdf
http://onf.org/system/attachments/222/original/ONF_mTBI_Guidelines_2nd_Edition_CLINICAL.pdf
http://onf.org/system/attachments/222/original/ONF_mTBI_Guidelines_2nd_Edition_CLINICAL.pdf
https://doi.org/10.1186/s13012-015-0211-7
https://doi.org/10.1258/jrsm.2011.110180
https://doi.org/10.3109/02699052.2015.1004755
https://doi.org/10.1249/JSR.0000000000000072
https://doi.org/10.1007/BF00868811
https://doi.org/10.1016/j.apmr.2010.06.033
https://doi.org/10.1097/00001199-200511000-00003
https://doi.org/10.1046/j.1525-1497.2001.016009606.x
https://doi.org/10.1001/archinte.166.10.1092
https://doi.org/10.1037/0278-6133.19.4.339
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/journals/neurology#articles

	Advice to Rest for More Than 2 Days After Mild Traumatic Brain Injury Is Associated With Delayed Return to Productivity: A Case-Control Study
	Introduction
	Materials and Methods
	Participants and Procedures
	Outcome Measures
	Statistical Analysis

	Results
	Discussion
	Ethics Statement
	Author Contributions
	Funding
	Acknowledgments
	References


