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ABSTRACT

Objectives: The consequences of minor trauma involving a

head injury (MT-HI) in independent older adults are largely

unknown. This study assessed the impact of a head injury on

the functional outcomes six months post-injury in older

adults who sustained a minor trauma.

Methods: This multicenter prospective cohort study in eight

sites included patients who were aged 65 years or older,

previously independent, presenting to the emergency depart-

ment (ED) for aminor trauma, and discharged within 48 hours.

To assess the functional decline, we used a validated test: the

Older Americans’ Resources and Services Scale. The cogni-

tive function of study patients was also evaluated. Finally, we

explored the influence of a concomitant injury on the

functional decline in the MT-HI group.

Results: All 926 eligible patients were included in the

analyses: 344 MT-HI patients and 582 minor trauma without

head injury. After six months, the functional decline was

similar in both groups: 10.8% and 11.9%, respectively (RR =
0.79 [95% CI: 0.55–1.14]). The proportion of patients with mild

cognitive disabilities was also similar: 21.7% and 22.8%,

respectively (RR = 0.91 [95% CI: 0.71–1.18]). Furthermore, for

the group of patients with a MT-HI, the functional outcome

was not statistically different with or without the presence of a

co-injury (RR = 1.35 [95% CI: 0.71–2.59]).

Conclusion: This study did not demonstrate that the occur-

rence of a MT-HI is associated with a worse functional or

cognitive prognosis than other minor injuries without a head

injury in an elderly population, six months after injury.

RÉSUMÉ

Objectifs : Les conséquences d’un traumatisme mineur

impliquant une blessure à la tête dans la population

gériatrique autonome sont largement inconnues. Cette étude

en a évalué l’impact en termes de conséquences fonction-

nelles six mois après le trauma.

Méthodes : Pour être inclus dans cette cohorte prospective

multicentrique de huit sites différents, les patients devaient :

être âgés de 65 ans ou plus, être autonomes avant la

blessure, avoir consulté au département d’urgence pour un

traumatisme mineur et avoir été libérés de l’hôpital dans

les 48 heures. Pour évaluer le déclin fonctionnel, un test

validé a été utilisé : l’échelle Older Americans’ Resources

and Services. La fonction cognitive a également été

mesurée. Finalement, nous avons exploré l’influence

d’une blessure concomitante sur le déclin fonctionnel

dans le groupe de patients ayant subi un trauma mineur à

la tête.

Résultats : Les 926 patients éligibles ont été inclus dans les

analyses: 344 patients avec trauma à la tête et 582 traumas

mineurs sans trauma à la tête. Après six mois, le déclin

fonctionnel était similaire dans les deux groupes, 10,8% et

11,9% respectivement (RR = 0,79 [IC 95%: 0,55 à 1,14]).
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La proportion de participants démontrant un déficit cognitive

léger était également similaire, 21,7% et 22,8% respective-

ment (RR = 0,91 [IC 95%: 0,71 à 1,18]). En outre, pour le sous-

groupe de patients ayant subi une blessure à la tête, le

déclin fonctionnel semblait comparable, qu’il y ait ou non

présence d’une blessure concomitante (RR = 1,35 [IC à 95%:

0,71 à 2,59]).

Conclusion : Dans une population âgée autonome, la survenue

d’un traumatisme à la tête ne semble pas être associée à un

moins bon pronostic fonctionnel ou cognitif six mois plus tard,

comparativement aux traumas mineurs sans blessure à la tête.

Keywords: head injury, minor trauma, elderly, cognitive

status, functional outcomes

INTRODUCTION

The consequences of minor trauma involving a head
injury (MT-HI) in independent older adults are largely
unknown. Head injuries are a frequent reason for emer-
gency department (ED) visits, representing about 50,000
visits annually in Canada. The great majority of these
head injuries are qualified as minor or mild.1 There is an
increasing awareness regarding the long-term impact of
minor trauma involving head injuries (MT-HI) in all age
groups.2,3 Long-term impact is associated with functional
and cognitive status4, both of which are reported to be
directly linked to patient independence5. However, there
is a relative lack of data on long-term effect of this kind of
trauma in the elderly population.5 This is of concern
because the elderly population is aging and life expectancy
is growing.6 We are therefore likely to observe an increase
in MT-HI in this population in the next few years.7

Data regardingMT-HI in the older population is scant.
In a retrospective cohort study of 277 patients, Testa et al.
studied the effects of age on recovery after a moderate or
mild traumatic brain injury (mTBI) compared to an
orthopedic injury.8 Their results suggested that patients
50–89 years of age, particularly those with mTBI, were
significantly more dependent compared to younger
patients, as measured with the Independent Living Scale
(ILS) at one year post-injury. More recently, Sirois et al.
and the CETI (the Canadian Emergency Departments
Team Initiative) evaluated functional decline in older
patients after different types of minor trauma, including
MT-HI,9 and found that approximately 18% of their
population had a functional decline at six months.

Furthermore, older adults often sustain more than
one injury in the same event.10 Leong et al. studied the
effect of a co-injury (injury to another part of the body)
with a mTBI in young patients and found that their
functional outcome was significantly worse than those
without a co-injury.11

To our knowledge, no prospective study has attempted
to assess the long-term impact of a MT-HI on the
functional outcome of independent elderly patients

compared to those with a minor trauma not involving the
head. We hypothesized that MT-HI may impact func-
tional and cognitive status among older adults discharged
from the ED and that a concomitant injury could cause a
more important decline in MT-HI patients.

OBJECTIVE

The main objective of this study was to assess the func-
tional status in patients over 65 years of age, six months
after a minor trauma including a head injury. The
secondary objectives were to assess: 1) the cognitive status
in patients over 65 years of age, six months after a minor
trauma including a head injury, and 2) the effects of a
concomitant injury on the functional outcomes of
patients who sustained a MT-HI.

METHODS

Population

This prospective cohort study was conducted in eight
Canadian teaching hospitals by the CETI. Patients
included in our study were recruited between May 2009
and January 2014. Patients were included if they were:
1) aged 65 years or older, 2) presenting to the ED with a
chief complaint of a minor traumatic injury within two
weeks of injury, 3) discharged from the ED within
48 hours, and 4) independent in their basic activities of
daily living prior to the ED visit, which was defined as a
score equal or greater than 27 on the Older Americans’
Resources and Services (OARS) scale12. Minor traumatic
injuries were defined on the basis of the ED physician or
research personnel evaluation as anatomical lesions which
do not require hospitalization. The assessment and
investigation of injury and the decision to hospitalize the
patient were left to the discretion of the emergency
physician in charge. Patients who occasionally used a
walking aid and patients requiring outpatient surgeries
after ED evaluation were also included.
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Table 1. Baseline characteristics of participants (n = 926)

Patients with MT-HI
n (%)

Patients without head injury
n (%)

Total 344 582
Age (years)
64-74 119 (34.6) 277 (47.6)
75-84 156 (45.4) 231 (39.7)
≥85 69 (20.1) 74 (12.7)
Mean (SD) 78.1 (7.4) 75.7 (7.2)

Men 95 (27.6) 212 (36.5)
Number of comorbidities
0-1 51 (14.9) 87 (15)
2-4 148 (43.3) 252 (43.3)
5-13 143 (41.8) 243 (41.7)

Mechanism of injury
Simple fall 242 (71.6) 349 (61)
Fall (1 to 10 meters) 44 (13) 65 (11.4)
Motor vehicle accident (MVA) 15 (4.4) 23 (4)
Pedestrian vs.MVA 4 (1.2) 0
Recreational vehicle accident 4 (1.2) 19 (3.3)
Others 29 (8.6) 116 (23.6)

Types of injury
Simple extremity fractures 33 (9.6) 176 (30.2)
Rib fractures 6 (1.7) 37 (6.4)
Sprain 22 (6.4) 86 (14.8)
Shoulder dislocation 1 (0.3) 4 (0.7)
Abrasion (extremities, thorax, abdomen) 27 (7.8) 21 (3.6)
Laceration (extremities, thorax, abdomen) 49 (14.2) 96 (16.5)
Contusion (extremities, thorax, abdomen) 91 (26.4) 183 (31.4)
Spine fractures (including vertebral compression fractures) 4 (1.2) 27 (4.7)

Mild traumatic brain injury (mTBI) 179 (52) N/A
MT-HI without mTBI 165 (48) N/A
Abrasion (head or face) 34 (20.6) N/A
Laceration (head or face) 80 (48.5) N/A
Contusion (head or face) 73 (44.2) N/A
Fracture (nose or face) 25 (15.2) N/A

Pain level ≥7/10 34 (10) 90 (15.6)
Delay between time of injury and ED consultation
<24 h 260 (75.6) 333(57.2)
24-48 h 26 (7.6) 74 (12.7)
>48 h 39 (11.3) 141 (24.2)

Social characteristics
Lives alone 142 (41.5) 203 (35.1)
Social support index (SSI) ≥64/100 272 (80.7) 462 (80.8)
≥3 general practitioner consultation in the last 3 months 41 (12.1) 44 (7.7)
Emergency department visit in the last 3 months 36 (10.6) 75 (13)
Falls in the last 3 months 74 (21.8) 100 (17.2)
<5 outings/week 99 (29.8) 154 (27.3)
Occasional use of a walking aid 53 (15.6) 92 (15.9)

Identification of Seniors at Risk (ISAR) screening tool
1. Regular help needed pre-injury 18 (5.3) 35 (6)
2. More help needed post- injury 74 (21.6) 218 (37.6)
3. Hospitalisation in the last 6 months 25 (7.3) 45 (7.8)
4. Good vision in general 52 (15.2) 65 (11.2)
5. Serious memory problems 11 (3.2) 18 (3.1)
6. Takes more than 6 meds/day 134 (40.1) 190 (33.2)

MT-HI = minor trauma involving head injury.; ED = emergency department

Functional outcome in elderly with minor head injury

CJEM � JCMU 2017;19(5) 331

https://doi.org/10.1017/cem.2016.368 Published online by Cambridge University Press

https://doi.org/10.1017/cem.2016.368


Participants were excluded if they 1) had significant
injuries leading to any surgical or medical in-patient
intervention, 2) were living in nursing homes or
retirement homes with extra services, 3) were unable to
consent, to attend follow-ups, or to communicate in
French or English.

All patients were divided into two groups:

∙ Patients with MT-HI, which was defined as any
trauma to the head, including scalp hematoma, facial
fracture, contusion and laceration, with or without
mTBI, as defined by the World Health Organization
(WHO).13,14 In addition to their head injury, they
could have sustained another injury elsewhere.

∙ Patients without head injury, which included patients
with the following isolated injuries: simple extremity
fractures, contusions, lacerations, and abrasions of
any body part, except the head. The types of injury
are described in Table 1.
Finally, patients included in the MT-HI group could

have sustained other types of minor injuries (co-injury).
To evaluate the effect of concomitant injury on
functional decline, this group was divided into two sub-
groups: patients without any other injury and patients
with one or several co-injuries.

Data collection

ED physicians screened all potential participants
24 hours a day and seven days a week. After a physical
examination of patient injuries, physicians determined a
patient’s eligibility for inclusion in the study. Trained
research assistants were onsite to conduct patient
interviews and data collection using standardized data
collection tools. Participants underwent a baseline
evaluation and a follow-up evaluation at six months
post-injury. The assessment of their functional status
was done either in person (20%) or by phone (80%).
Perceived pain level was also measured on a verbal scale
from 0 to 10. Sociodemographic and clinical data, such
as age, sex, mechanism of injury, medication use,
comorbidities, falls in the last three months, and social
status were collected during the interview. As well, the
Identification of Seniors at Risk (ISAR) score, a
screening tool which has been developed to predict
clinical outcomes in acute clinical settings, was
performed. All injuries were coded by trained profes-
sionals using the Abbreviated Injury Scale (AIS-2005), a
validated diagnosis classification of injuries.15,16

The protocol was approved by the Research Ethics
Review Board of the CHU de Québec and the ethics
boards at each of the participating hospitals. Written or
verbal consent was obtained for all participants.

Outcomes measures

The primary outcome was functional decline, which was
measured by the OARS scale at baseline and six-months
post-injury. This validated and reliable multidimensional
functional assessment tool involves a 28-point scale that
evaluates the ability to perform seven general activities
(i.e., eating, grooming, dressing, transferring, walking,
bathing, and continence) and seven activities of daily living
(i.e., meal preparation, homemaking, shopping, using
transportation, using the phone, managing medication,
and managing money).12,17 Functional decline was defined
as a loss of two points or more on the OARS scale, which
is considered significant according to previous studies.9,18

This loss of two points may reflect a complete loss of one
activity or a loss of one point in two different activities.
Cognitive function was measured using either the

MoCA (Montreal Cognitive Assessment) or the TICS-m
(modified Telephone Interview for Cognitive Status) at
baseline and six months post-injury. If the research assistant
was available in the ED, the MoCA was used. Otherwise,
the evaluation was done by phone with the TICS-m. The
MoCA is a validated 30-point tool that evaluates superior
cerebral functions (i.e., executive function, naming,
memory, attention, language, orientation, and abstraction)
and has a Cronbach alpha of 0.83,19 suggesting a high
reliability. The TICS-m is also a validated and standardized
test that aims to evaluate the superior cerebral functions,
and has a Cronbach alpha of 0.98.20 According to the lit-
erature, a MoCA score of <26/30 or a TICS-m result of
<31/50 would indicate a mild cognitive impairment.19,21

Statistical analyses

Data are presented as proportions and measures of cen-
tral tendency, mean or median, and dispersion (standard
deviation or inter-quartile range). An exploratory analysis
of the socio-demographic characteristics was conducted
to determine if there were significant independent pre-
dictors of functional decline. Multivariate analyses were
used to estimate the relative risk of functional decline in
the MT-HI group with a 95% confidence interval (CI).
A log binomial model was used with adjustment for age,
sex, and comorbidities.
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Sensitivity analyses were done for sites as the
recruitment occurred in eight different centers.
Sensitivity analyses were performed to evaluate differ-
ent cut-offs of the OARS scale and to evaluate the
cognitive and functional decline of the mTBI popula-
tion. We also compared mTBI (as defined by the WHO
criteria13,14) to patients with injuries other than mTBI.

With 926 patients, an alpha error of 5%, and a power
of 80%, it was possible to detect an 8% difference of
functional decline between the two groups. All analyses
were completed using the Statistical Analysis System
software (SAS Institute Cary, NC, USA, version 9.4).

RESULTS

A total of 926 patients were included in the analyses,
344 in the MT-HI group and 582 in the without head
injury group (Figure 1). Although 395 of the 1,321
eligible patients did not complete the six-month follow-
up, patients lost to follow-up were comparable to
patients included in our analyses in terms of age, sex,
comorbidities, type of injury, and mechanism of injury
(Appendix 1).

Table 1 describes the characteristics of the partici-
pants and highlights some differences between the two
groups. Patients with MT-HI were older than those
without head injury. Also, falls from their own height
was the leading cause of trauma in both groups but a
greater proportion was found in the MT-HI group. A
greater proportion of patients with a pain level > 7/10
was identified in the without head injury group. Two
important differences were found: patients from the
without head injury group needed more help after their
injury and they also had a greater proportion of con-
sultation delays (time between injury and presentation
at the ED) of 48 hours and more.
Six months after trauma, 10.8% of patients in the

MT-HI group had a functional decline compared to
11.9% in the without head injury group (RR =
0.79 [95% CI 0.55–1.14]), which was not statistically
significant (Table 2). The proportion of participants
who had mild cognitive impairment was similar
in the two groups both at baseline (RR = 1.01 [95% CI
0.84–1.30]) and at six months post-injury (RR =
0.91 [0.71–1.18]). Surprisingly, at six months, the
proportion of patients who had a cognitive impairment

1352 minor trauma
patients recruited

1321 minor trauma
patients included

926 minor trauma
patients with complete

follow up

344 patient with
minor trauma

involving head injury
(MT-HI)

92 MT-HI patients
with at least one co-injury

252 MT-HI patients
without co-injury

582 minor trauma
patients

without head injury

31 patients excluded for analysis
30 had no final diagnosis

1 had no OARS score

395 patients
lost to follow up

Figure 1. Flowchart of the study population.
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was lower than at baseline in both groups, 21.7% v.
35%, and 22.8% v. 33% respectively (p< 0.001). The
presence of a co-injury did not have a significant impact
on functional decline in the MT-HI group (RR =
1.35 [95% CI 0.70–2.59]) (Table 3).

We performed a subgroup analysis comparing mTBI
patients, as defined by the WHO criteria, to patients
with injuries other than mTBI (Table 4). The

proportion of patients who had a functional decline was
11.7% in the mTBI group v. 11.4% in the group
without mTBI (RR = 0.90 [95% CI 0.58–1.39]). We
found no significant difference in cognitive outcomes at
six months between these two subgroups (20.4% v.
22.9%, RR = 0.82 [95% CI 0.59–1.13]). Sensitivity
analyses with different cut-offs for the OARS scale did
not show different results (data not shown).

Table 2. Relative risk of functional and cognitive decline 6 months after injury: comparison between patients with

and without head injury

Patients with MT-HI
n = 344
n (%)

Patients without head injury
n = 582
n (%) RR* (95% CI)

Functional decline at 6 months (≥2 points drop
on OARS scale)*

37 (10.8) 69 (11.9) 0.79 (0.55-1.14)

MoCA <26 or TICS ≤ 31
At baseline 115 (35.0) 186 (33.0) 1.01 (0.84-1.130)
At 6 months 68 (21.7) 123 (22.8) 0.91 (0.71-1.18)

MT-HI = minor trauma involving head injury; OARS = Older Americans’ Resources and Services; MoCA = Montreal Cognitive Assessment scale;
TICS = Telephone Interview for Cognitive Status.*Relative risk are obtained from a log-binomial model adjusted for age, gender, and number of comorbidities.

Table 3. Relative risk of functional decline 6 months post-injury in patients with minor trauma involving head

injury (MT-HI): comparison between those with one co-injury or more to those without co-injury

MT-HI with co-injury
n = 92
n (%)

MT-HI without co-injury
n = 252
n (%) RR* (95% CI)

Functional decline at 6 months (≥2 points drop on
OARS scale)

11 (12.0) 26 (10.3) 1.35 (0.70-2.59)

OARS = Older Americans’ Resources and Services.
*Relative risk are obtained from a log-binomial model adjusted for age, gender, and number of comorbidities.

Table 4. Relative risk o0066 functional and cognitive decline 6 months post-injury: comparison between patients

with and without mild traumatic brain injury (mTBI)*

Patients with mTBI
n = 179
n (%)

Patients without mTBI**
n = 747
n (%) RR (95% CI)

Functional decline at 6 months (≥2 points drop on
OARS scale)

21 (11.7) 85 (11.4) 0.90 (0.58-1.39)

MoCA <26 or TICS ≤31
At baseline 60 (34.7) 241 (33.5) 0.96 (0.77-1.19)
At 6 months 33 (20.4) 158 (22.9) 0.82 (0.59-1.13)

OARS = Older Americans’ Resources and Services; MoCA = Montreal Cognitive Assessment scale; TICS = Telephone Interview for Cognitive Status.
*As defined by the World Health Organisation (WHO); one or more of these criteria: 1) any loss of consciousness of up to 30 minutes, 2) any loss of memory of the
events immediately before or after the accident for as much as 24 hours, 3) any alteration of mental state at the time of the accident, 4) transient focal neurologic
deficit, 5) post traumatic amnesia persisting for less than 24 hours, 6) a score of 13–15 on the Glasgow Coma Scale (GCS) 30 minutes after trauma.
**Including 1) patients with minor trauma involving head injury (MT-HI) without mTBI, and 2) minor trauma patients without any head injury.
Relative Risk are obtained from a log-binomial model adjusted for age, gender, and number of comorbidities.
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DISCUSSION

To our knowledge, this is the first prospective study
aiming to compare the functional prognosis of older
adults after a MT-HI with those who sustained a minor
trauma without a head injury. Our study included elderly
patients from a large Canadian multicenter cohort, and
standardized validated scales were used to assess out-
comes. Our results showed that functional and cognitive
decline was similar in both groups. So we can expect a
similar prognosis regardless of the nature of the injury.

Approximately 11% of our independent older adults
did suffer from a functional decline after a minor
trauma. This is of concern and raises many questions.
Is a minor trauma a cause or a consequence of func-
tional decline? Probably both. We assumed that a small
fracture, an abrasion, or a MT-HI would be resolved
after six months, but our results showed that the
functional decline was persistent in an important
proportion of patients.

Our initial hypothesis was that a minor trauma
involving a head injury (MT-HI) could have a more
significant impact on functional outcome than a minor
trauma without a head injury. However there were no
differences between the two groups six months after the
trauma. Surprisingly, the cognitive status at six months
improved relative to baseline for all patients, which
correlates with results of a previous study22 on this
subject. A hypothesis that could explain this finding is
that the tests were done after the actual injury and their
results might not represent the real baseline cognitive
status of participants before the trauma. In addition, it has
been shown that a short visit to the ED has repercussions
on the cognitive status (recognised as delirium) of elderly
patients.22-26 Another hypothesis is that the presence of a
potential overestimation of their function by the patients
who had follow-up by phone (80%) rather than face-to-
face follow-up. However, this bias would be a non-
differential bias, so it would not advantage one group
more than the other regarding the outcomes.

In regard to co-injuries, our results did not show a
worse functional outcome among patients with a
MT-HI and a co-injury, compared to a previous study
by Leong et al.11 However, the study populations were
different in terms of age and injury severity.

Our study had several limitations. One limitation was
the potential selection bias caused by the non-consecutive
recruitment of patients. ED overcrowding and availability
of the research assistants partially explains our

recruitment design. Data on the missed cases due to
scheduling were not available; however, no obvious
selection bias occurred because patients were not
recruited based on particular sociodemographic char-
acteristics or based on specific injury type. Moreover,
sensitivity analyses did not show differences between
recruitment sites.
Another limitation introducing a potential selection

bias was the number of participants lost to follow-up:
29% of our cohort was not reassessed on the main study
outcomes at six months. This could be explained by the
fact that our population was older and therefore it was
more difficult for them to come back to the hospital for
follow-up or to complete the entire questionnaire by
phone. As previously mentioned, there were no differ-
ences in socio-demographic or clinical characteristics
between the population lost to follow-up and our
participants (Appendix 1). Therefore, we don’t think
that a serious bias affected our results.
Although this is a large cohort, this study might not

have enough power to show a statistically significant
difference between the two groups for the main out-
come. since the calculation of the sample size was based
on a study with a higher prevalence (18%) of functional
decline.9 However, we considered that the observed
difference of functional decline between patients with
or without MT-HI was not clinically important (1.1%).
Finally, we were well aware that the standardized and
validated tests used to measure cognitive outcomes
might not be sensitive enough to detect a significant
functional decline. Some authors have proposed a drop
of three points instead of two as a cut-off on the OARS
scale.27 However, our sensitivity analyses using differ-
ent cut-offs on the OARS scale did not show any dif-
ference in the results.
One of the strengths of this study was the definition

we used for the MT-HI group: any trauma to the head,
including scalp hematoma, facial fracture, contusion,
and laceration, with or without mTBI. Indeed, the
diagnosis of mTBI in older patients remains a
challenge.5 Factors such as age-induced cerebral atro-
phy, and physiological response to a trauma can
potentially hide typical symptoms of mTBI and
undermine the reliability of the GCS.28 These patients
may not always present with the typical symptoms of
mTBI but may nevertheless suffer significant con-
sequences.29,30 An extensive review of the literature was
conducted in order to find an appropriate definition of
minor head trauma without brain injury. Some authors
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have suggested the term “minimal traumatic head
injury” to define a head trauma with a GCS score of
15 without any brain injury (i.e. no altered state of
consciousness).31

Because the assessment of elderly patients presenting
with head injury in the context of a minor trauma is
challenging, the MT-HI definition was more inclusive
than other definitions previously used for research on
head trauma in older adults. Our conclusions therefore
likely extend to all patients with a minor trauma
involving a head injury, with or without mTBI.

Finally, emergency physicians often consider head
trauma as a serious threat to functional prognosis in
patients. This study reveals that minor trauma, with or
without head injury, could significantly affect the
functional outcome for older patients. These results
can inform clinicians that the location of injury (head v.
other) does not seem to affect the functional outcome.
This information will help emergency physicians
to correctly assess elderly patients with a minor
trauma.

CONCLUSION

Older independent adults with a minor trauma invol-
ving a head injury do not seem to have worse functional
or cognitive decline than those without head injury.
In our MT-HI group, the presence of a concomitant
injury did not seem to be associated with an increased
risk of functional decline after six months. Although we
observed a similar prognosis regardless of the nature of
the injury, 11% of our cohort of independent older
adults had a significant functional decline following
their minor traumatic injury. Accordingly, further
research should focus on finding a way to effectively
screen for patients who are at higher risk of functional
decline.
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