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Abstract

OBJECTIVE: To describe and compare the recovery and disability trajectory to one-year post-
injury for younger and older adults with traumatic brain injury (TBI).

DESIGN AND METHODS: This study was a prospective longitudinal cohort study. Individuals
21 and older with mild to moderate TBI were recruited from the Emergency Department (n=33).
We measured symptoms, function (Glasgow Outcome Scale-Extended [GOS-E], Functional Status
Examination [FSE]) and health-related quality of life (HRQOL) at 1 week, 1, 3, 6, and 12 months
post-injury.

RESULTS: While the total number of symptoms does not differ between younger and older
adults following TBI, the specific constellation of symptoms experienced does. Older adults are
more likely to experience physical symptoms such as fatigue, balance and coordination problems
as well as complain of being bothered by noise. Younger adults, in contrast endorse more
psychological symptoms such as anxiety. Functioning as measured by the GOS-E and FSE was
lower in older adults to 1-year post-injury. Physical HRQOL was consistently poorer in the year
post-injury among older adults compared to younger adults following TBI. Mental HRQOL, in
contrast, was higher in older adults post-TBI at 1 year.

CONCLUSIONS: During the first year post-TBI older adults report different symptom clusters
than do younger adults post-TBI. In order to foster improved recovery and HRQOL in the older
adult post-TBI, nursing management strategies should focus on balance, coordination and energy
conservation.
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Traumatic brain injury (TBI) continues to be a leading cause of death and disability
worldwide. Recently the TRACK-TBI investigators found that less than half of adults with
mild TBI who present to a level | trauma center returned to pre-injury levels of daily
functioning at one year.! In 2014, US adults experienced more than 2 million incident TBIs
that required treatment?, representing a 53% increase over 2006. The highest rates of TBI-
related ED visits, hospitalization and death are seen in adults 75 and older.2 In the US in
2014, more than 653,400 TBIs occurred among adults 65 and older; the primary cause was
fall.2 The incidence of geriatric TBI continues to increase, despite a focus on injury and fall
prevention.

In studies that have examined disability following TBI in older adults, there has been
evidence to suggest that survivors have increased functional dependence.3-> While this
information is important, it offers little aid to clinicians who aim to diminish the problem of
TBI-related disability in older adults. Although extensive research has been conducted
examining recovery trajectories in younger populations, relatively few studies have been
conducted in older adults with TBI.

As we age our ability to regenerate nerve tissue and recover from a brain injury diminishes,
which negatively affects outcomes in these individuals compared with younger adults. This
raises the question of whether expected recovery patterns are valid in an older population.
Because we do not currently have a good understanding of the natural history of recovery
following TBI in older adults, predicting outcomes and providing care in the older adult TBI
population remains difficult. The purpose of this study is to provide an initial exploration of
the natural history of symptom experience and functional recovery following a mild-
moderate TBI in older and younger adults in the first year post injury. This information may
improve recovery and maximize quality of life in this cohort. This study sought to answer
the following research questions: 1) What symptoms, functional impairments and HRQOL
issues are experienced by older adults in the first year post-TBI? and 2) How are these
similar or different than those experienced by younger adults post-TBI?

Settings and Participants

Participants with mild to moderate TBI were recruited from eligible patients seeking
medical treatment at Harborview Medical Center, a regional Level | trauma center.
Participants met the following inclusion criteria: 1) Arrival in the ED within 24 hours of
injury, 2) primary diagnosis of TBI, 3) Initial Glasgow Coma Scale (GCS) score of 9-15. In
addition, participants were excluded if they had any of the following: 1) cervical spinal cord
injury, 2) lower extremity fracture, 3) prior history of TBI, stroke or dementia, 4)
hospitalization within the past 6 months, 5) non-English speaking. We classified TBI
subjects into two categories based on age at injury: younger adult with TBI (21-64 years)
and older adults (aged 65 and older). Institutional Review Board Approval was obtained for
this study.
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A trained member of the research team approached participants or their legally authorized
representative (LAR) to obtain written informed consent within 24 hours of injury. Once
consent was obtained, a member of the research team extracted information from the
electronic medical record on demographics (age, gender, race, ethnicity), mechanism of
injury, type and location of brain and other injuries and comorbid health conditions. For
persons who had initial consent provided by the LAR, continuing consent to participate was
sought as soon as possible. Beginning at one-week post-injury, and then again at 1, 3, 6 and
12-months post injury, researchers conducted face-to-face interviews with subjects to obtain
answers to questionnaires regarding recovery following TBI. Injury data extracted from the
electronic medical record was later verified with the hospital trauma registry.

Symptoms.—The TBI Symptom Checklist is a 17-item questionnaire assessing status of
physical and emotional symptoms. If symptom was present prior to injury, the instrument
asks what is the status now (same, worse, or better?). This questionnaire also elicits severity
rating of endorsed symptoms from 1=not at all a problem for me to 4=severe problem for
me.6 Only symptoms that are new or worse since the injury are counted as being endorsed.

Function.—Function was measured using the Functional Status Examination (FSE) and
the Glasgow Outcome Scale-Extended (GOS-E) beginning at 3 months post-injury. The FSE
evaluates change in activities of everyday life as a function of an event or illness, including
TBI; covers 10 activity areas: personal care, ambulation, travel, major activity involving
work or school, home management, leisure/recreation, social integration, executive
functioning, financial independence and standard of living.”8 The tool is administered via
structured interview. As many participants were retired, for the purposes of this study, we
scored only 9 domains. Scores on each element range from 0=no change to 3=almost all
activities in this domain are no longer performed due to injury. The possible total modified
FSE score then ranges from 0-27 with higher scores indicating lower function following
injury.

The GOS-E is a brief descriptive scale that assesses functional outcome and is administered
via interview, asking participants to report any new or worsening difficulties resulting from
injury. It yields an overall score ranging from 1="dead” to 8=“upper good recovery”.?
Scores less than 8 are indicative of some functional limitation.

Health-related Quality of Life (HRQOL).—The Short Form-12 version 2 (SF-12v2) is a
12-item questionnaire that measures HRQOL and has been validated for use in TBI patients.
10 Scores range from 0-100, with higher score indicating better health status. Subscales for
physical component (PCS) and mental component (MCS) are produced.!

Data Analysis

Descriptive statistics, t-test and Chi-squared analyses were used to compare demographic
and injury related characteristics as appropriate between younger and older groups.
Differences in symptom experiences between groups were examined using Fisher’s exact
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tests, while differences in function and HRQOL at each time point were compared using t-
tests. An alpha of 0.05 was used.

A total of thirty-three subjects were recruited over a period of 16 months to participate in the
study and were retained to one year post-injury [See Supplemental Digital Content Table 1
for Sample Characteristics]. The mean age of the younger TBI cohort (n=18) was 38.9 years
(range 23-63), while that of the older TBI cohort was 77.5 years (range 65-91). There was a
difference in gender representation across the two cohorts, with the younger cohort having a
significantly higher percentage of males than the older TBI cohort (83.3% vs. 40%). Other
demographic and injury characteristics did not significantly differ across groups. Falls were
the predominant cause of injury in the older TBI cohort (53.3%), while motor vehicle crash
(MVC) was the most common factor in younger adults.

At one-week post-injury, the average total number of symptoms endorsed on the TBI
symptom checklist by younger and older adults following TBI was similar (6.7 and 6.4
respectively; See Table 1). While the trend was towards a more rapid improvement in the
average number of symptoms endorsed over time in the younger TBI cohort compared to
older cohort (e.g. 4.7 vs. 5.7 symptoms endorsed at 1-month post-injury; 3.3 vs. 6.0 at 6
months), this difference was not statistically significant. By one year post-injury both groups
continued to report ongoing concerns, with younger adults endorsing 3.6 symptoms on
average and older adults reporting an average of 3.9 symptoms (See Table 1).

In examining specific symptoms endorsed by the groups across the recovery trajectory, there
were differences in the most common symptoms by younger and older TBI cohorts (See
Table 1). For example, at one week post-injury the top three most common symptoms in
younger adults were balance issues (61.1%), headache (61.1%) and irritability or lack of
patience (55.6%); while older adults reported balance issues (73.3%), fatigue (66.7%) and
dizziness (60%). At 1-year post-injury, balance and fatigue (40% each) remain tied as the
most reported symptom in older adult TBI cohort, with being bothered by noise (33.3%)
third most common. In contrast, younger adults report memory difficulty (38.9%) as the
most prevalent symptom following TBI, with headache and anxiety tied for second most
endorsed (33% each).

Further, there were differences in prevalence of individual symptom experienced between
groups across time (Table 1). Specifically, older adults were significantly more likely to
endorse balance (1, 3, 6 months) and coordination (1, 6 months) issues, being bothered by
noise (3, 6 months), and experiencing fatigue (6 months) than the younger TBI cohort. In
contrast, younger adults with TBI were significantly more likely to report anxiety at one
month post-injury (Table 1). In examining severity of symptom endorsement, older adults
had significantly higher symptom severity scores across several issues and time points.
Specifically, on average, older adults reported significantly higher symptom severity scores
related to fatigue (1, 6 months), balance (1, 3, 6 months), coordination (1 month), and taste
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(6 months) compared to younger adults following TBI (See Supplemental Digital Content
Table 2).

Functional Status and HRQOL

Functional health status of older adults following mild-moderate TBI is significantly worse
compared to younger adults across all time points as assessed by both the GOS-E and the
FSE (Table 2). On the GOS-E, the average score on GOS-E is 6.9 (SD 1.4) indicating lower
good recovery at 3 months post-injury. In contrast, older adults following TBI have an
average of 5.1 (SD 2.3) indicating lower moderate disability. This trend is consistent across
the 6- and 12-month assessments. Similarly, on the FSE, the older adult TBI cohort has
significantly higher scores on the FSE at the 3, 6 and 12-month assessments compared to the
younger cohort, indicating higher disability following injury (Table 2).

There were significant differences between the two groups on physical HRQOL. Older
adults with TBI reported consistently poorer overall physical HRQOL from 1 week to 1 year
post-injury compared to the younger TBI cohort (Table 2). No significant differences in the
mental HRQOL (MCS) scores between younger and older TBI cohorts were found from 1
week to 6 months post-injury (Table 2). However, at 1 year post-injury the older adult TBI
cohort reported significantly higher average mental HRQOL (56.0) compared to the younger
adult TBI cohort (49.1).

Discussion

In this study, we sought to explore the symptom experience as well as function and HRQOL
in persons 65 and older in the first year post-mild-moderate TBI to assess if the recovery
pattern is similar or different to those experienced by younger adults who presented to the
same facility for treatment. We note that while the total number of symptoms experienced by
the two groups did not differ across time, the specific constellation of symptoms experienced
were different across the year post-injury. Similar to previous studies, fatigue was commonly
experienced across TBI groups.112.13 Older adults following TBI were less likely to report
headache pain, and more likely to have balance and coordination issues in the year post-
injury. This is an important consideration for both rehabilitation as well as prevention of
future injury. Requesting or providing the older individual with referrals to evidence-based
programs to address balance and coordination is important as the primary cause of injury in
older adults is falls. Further, a history of prior fall, the cause of injury in the majority of this
sample, as well as balance and coordination issues place an older adult at increased risk of
repeat fall and fall-related injury. Such programs include: Enhance Fitness, Tai Ji Quan:
Moving for Better Balance™, and the Otago Exercise Program.14.15 The National Council
on Aging provides a website that can assist individuals in finding a program in their area.16
Further, as balance and coordination are important for many ADLs/IADLSs such as walking,
transfers, and housekeeping, having ongoing mobility disability could be responsible for
differences seen in functional measures across groups.

Our findings related to overall outcome as measured by GOSE are in line with the majority
of other studies which have found that older adults have poorer overall outcome compared to
younger adults following TBI.17-18 However, a recent study involving older patients from
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Level 1 Trauma Centers in the Netherlands reported that the majority of individuals had
GOSE scores of upper good recovery at 1 year following mild TBI.19 These differences in
outcome may be related to overall severity of injury in the two samples, as the mean 1SS
score in our sample was twice as high (17.3 vs. 8.2).19

Older adults following mild-moderate TBI had poorer physical HRQOL across all time
points measured to one-year post-injury compared to younger adults. This is in contrast to
prior work in severe TBI patients which found similar scores in SF-12 PCS at 3 months, but
noted a trajectory of improvement over time to 12 months post-injury.18 In the current study,
PCS scores were relatively stable without overall improvement. It is unclear at this time
what factors other than higher overall severity of injuries may have contributed to this
finding. Our findings related to overall scores of the mental component of HRQOL to six
months post-injury was similar to that reported by Haller and colleagues'8 following severe
TBI. In contrast to that study which found that the mental component remained stable at one
year in both younger and older groups?8, we found that in our sample of individuals with
mild TBI, the mental component of the SF-12v2 was significantly better than that of the
younger cohort. This was despite higher disability and lower physical HRQOL scores in the
present study, and may reflect resilience20-21, differing expectations regarding recovery in
the context of aging?2, ability to integrate the sequelae of injury given stage of life
course?3:24 and potentially exacerbation of pre-existing anxiety or depression which are
more common in younger than older adults25.

Study Limitations

There are several limitations to the present study. The sample was small, and did not enable
us to control for covariates like sex in the analysis. While we were not surprised at the larger
percentage of women in the older adult sample given aging demographics, we were not able
to address if differences seen in symptoms and function were related to age-related
differences alone or a combination of age and sex. Further exploration is warranted in a
larger sample that can adequately adjust for demographic covariates. Another limitation is
that the results presented do not include information on treatment/management and response
to inform future intervention design and nursing care. Further work, particularly integrating
mixed-methods analysis to understand the symptom experience, management choices and
response would be useful to aid future precision health management. Lastly, this study
recruited from a single facility and may not reflect the broader older adult population.
However, the trauma center serves a wide catchment area including multiple states, and is
the county hospital increasing confidence in sample diversity and representation.

Conclusion

During the first year post-TBI older adults report different symptom clusters than do
younger adults post-TBI. In order to foster improved recovery and HRQOL in the older
adult post-TBI, nursing management should focus on balance, coordination and energy
conservation. Findings from this study extend our knowledge of the natural history of
recovery of older adults with a mild-moderate TBI.

J Neurosci Nurs. Author manuscript; available in PMC 2021 April 01.



1duosnue Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Thompson et al.

Page 7

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.

Source of Funding:

Supported by the National Institutes of Health KL2RR025015 and a John A. Hartford Foundation Claire M. Fagin
Fellowship 06-202, both to HJT.

References
1.

10

11.

12.

13.

14.

15.

Nelson LD, Temkin NR, Dikmen S, et al. Recovery after mild traumatic brain injury in patients
presenting to US level | trauma centers: A transforming research and clinical knowledge in
traumatic brain injury (TRACK-TBI) study. JAMA Neurology. 2019. doi: 10.1001/
jamaneurol.2019.1313. [Epub ahead of print]

. Centers for Disease Control and Prevention. Surveillance Report of Traumatic Brain Injury-related

Emergency Department Visits, Hospitalizations, and Deaths—United States, 2014. Atlanta, GA:
Centers for Disease Control and Prevention 2019.

. Miller JD, Pentland B. Head injuries in elderly patients. Neurosurg Rev. 1989;12 Suppl 1:441-445.

[PubMed: 2812413]

. Lecours A, Sirois MJ, Ouellet MC, Boivin K, Simard JF. Long-term functional outcome of older

adults after a traumatic brain injury. J Head Trauma Rehab. 2012;27(6):379-390.

. Mosenthal AC, Livingston DH, Lavery RF, et al. The effect of age on functional outcome in mild

traumatic brain injury: 6-month report of a prospective multicenter trial. J Trauma.
2004;56(5):1042-1048. [PubMed: 15179244]

. McLean A Jr., Dikmen S, Temkin N, Wyler AR, Gale JL. Psychosocial functioning at 1 month after

head injury. Neurosurgery. 1984;14(4):393-399. [PubMed: 6728140]

. Dikmen S, Machamer J, Miller B, Doctor J, Temkin N. Functional status examination: a new

instrument for assessing outcome in traumatic brain injury. J Neurotrauma. 2001;18(2):127-140.
[PubMed: 11229707]

. Hudak AM, Caesar RR, Frol AB, et al. Functional outcome scales in traumatic brain injury: a

comparison of the glasgow outcome scale (extended) and the functional status examination. J
Neurotrauma. 2005;22(11):1319-1326. [PubMed: 16305320]

. Wilson JT, Pettigrew LE, Teasdale GM. Structured interviews for the Glasgow Outcome Scale and

the extended Glasgow Outcome Scale: guidelines for their use. J Neurotrauma. 1998;15(8):573—
585. [PubMed: 9726257]

. Findler M, Cantor J, Haddad L, Gordon W, Ashman T. The reliability and validity of the SF-36
health survey questionnaire for use with individuals with traumatic brain injury. Brain Inj.
2001;15(8):715-723. [PubMed: 11485611]

Ware J Jr., Kosinski M, Keller SD. A 12-Item Short-Form Health Survey: construction of scales
and preliminary tests of reliability and validity. Med Care. 1996;34(3):220-233. [PubMed:
8628042]

van der Naalt J, Timmerman ME, de Koning ME, et al. Early predictors of outcome after mild
traumatic brain injury (UPFRONT): an observational cohort study. The Lancet Neurology.
2017;16(7):532-540. [PubMed: 28653646]

Dikmen S, Machamer J, Fann JR, Temkin NR. Rates of symptom reporting following traumatic
brain injury. J Int Neuropsych Soc: JINS. 2010;16(3):401-411.

Stevens JA, Burns E. A CDC compendium of effective fall interventions: What works for
community-dwelling older adults. Atlanta, GA: Division of Unintentional Injury Prevention;
National Center for Injury Prevention and Control; Centers for Disease Control and
Prevention;2015.

National Council on Aging. Evidence-based fall prevention programs. https://www.ncoa.org/
healthy-aging/falls-prevention/falls-prevention-programs-for-older-adults-2/. Accessed 9/11/2019,
2019.

J Neurosci Nurs. Author manuscript; available in PMC 2021 April 01.


https://www.ncoa.org/healthy-aging/falls-prevention/falls-prevention-programs-for-older-adults-2/
https://www.ncoa.org/healthy-aging/falls-prevention/falls-prevention-programs-for-older-adults-2/

1duosnuepy Joyiny 1duosnuely Joyiny 1duosnuey Joyiny

1duosnue Joyiny

Thompson et al.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Page 8

National Council on Aging. Find an Evidence-Based Falls Prevention Program in Your Area.
https://www.ncoa.org/healthy-aging/falls-prevention/falls-prevention-awareness-day/how-to-get-
involved/find-evidence-based-falls-program-area/. Accessed 12/5/2019, 2019.

Rothweiler B, Temkin NR, Dikmen SS. Aging effect on psychosocial outcome in traumatic brain
injury. Arch Phys Med Rehab. 1998;79(8):881-887.

Haller CS, Delhumeau C, De Pretto M, et al. Trajectory of disability and quality-of-life in non-
geriatric and geriatric survivors after severe traumatic brain injury. Brain Inj. 2017;31(3):319-328.
[PubMed: 28112980]

Abdulle AE, de Koning ME, van der Horn HJ, et al. Early Predictors for Long-Term Functional
Outcome After Mild Traumatic Brain Injury in Frail Elderly Patients. J Head Trauma Rehab.
2018;33(6):E59-e67.

Gijzel SMW, Whitson HE, van de Leemput IA, et al. Resilience in Clinical Care: Getting a Grip on
the Recovery Potential of Older Adults. JAGS. 2019.

Rapport LJ, Wong CG, Hanks RA. Resilience and well-being after traumatic brain injury. Disaband
Rehab. 2019:1-7.

Layman DE, Dijkers MP, Ashman TA. Exploring the impact of traumatic brain injury on the older
couple: ‘yes, but how much of it is age, | can’t tell you ...”. Brain Inj. 2005;19(11):909-923.
[PubMed: 16243747]

Hildon Z, Montgomery SM, Blane D, Wiggins RD, Netuveli G. Examining resilience of quality of
life in the face of health-related and psychosocial adversity at older ages: what is “right” about the
way we age? The Gerontologist. 2010;50(1):36-47. [PubMed: 19549715]

Seery MD, Holman EA, Silver RC. Whatever does not kill us: cumulative lifetime adversity,
vulnerability, and resilience. J Personality and Social Psych. 2010;99(6):1025-1041.

Hasin DS, Goodwin RD, Stinson FS, Grant BF. Epidemiology of major depressive disorder: results
from the National Epidemiologic Survey on Alcoholism and Related Conditions. Arch Gen
Psychiatry. 2005;62(10):1097-1106. [PubMed: 16203955]

J Neurosci Nurs. Author manuscript; available in PMC 2021 April 01.


https://www.ncoa.org/healthy-aging/falls-prevention/falls-prevention-awareness-day/how-to-get-involved/find-evidence-based-falls-program-area/
https://www.ncoa.org/healthy-aging/falls-prevention/falls-prevention-awareness-day/how-to-get-involved/find-evidence-based-falls-program-area/

Page 9

Thompson et al.

S_ovﬁf
”mo.ovg*

(e9)6e (Lv)9e (Lv)o9 (ov)ee (rv)9's (Tv)6e (8v)Ls W)Ly (T9v9 (8%)2'9 | (a@S)ues|n pasiopus swoldwAS # [e1ol
(L'92)y (L9me (L'92)y (L9m)e (92 (TTm)e (92 (TTm)e (L'92)y (czay JEITS
(L'92)y (T11)e (o'ov)9 (T11)e (e'ee)s (T11)e (L'92)y (L'9m)e (e'ee)s (r'vv)8 ajsel
Ev)e @TTZ | w0 LN ©oo [ (oor)o ome | O0M9 1 | o (991 UOIeUIPI00D
(L9 (00)0 (eem)e (00)0 (eem)e (00)0 (L9 (TTm)e (eem)e (991 SaNINOLQ [eNX3S
(09 @22}y | xx (L9907 (ove | «(€€98 (on)e | «(L99)0T @5 | (eom (TT9)TT soue[eg
(002 (zzav (92 (822)s (0om)9 (T1m)e (e€e)s (czav (e€9)8 (rvv)8 daalS ynm s|gnoiL
(eeT)e (e'€8)9 (€8s (8'22)s (L9 (8'22)s (9T (6'88)L (eeT)e (rvi)s Aeixuy
(L'92)y (6'8€)L (L'ov)L (e'ee)9 (L'ov)L (6'8€)L (L'ov)L (e'ee)9 (L'ov)L (6'8€)L Aynaypg Aowsy
(een)e (L9m)e (002)e (e€€)9 (een)e (e€€)9 (L9 (e€€)9 (L9 (e€€)9 Anise3 Jadwal 8s07
(0'02)e (z'zoy (o'ov)9 (r'vv)8 (0'ov)9 (9'58)0T (e'ee)s (8'L2)s (L'ov)L (9'g8)0T aoualjed 40 4B ‘Aujigend|
(002)e (zzav (92 (29m)E (002)e (zzav (002)e (L9m)e (e€e)s (6'8€)L w617 Aq passyiog
(e'ee)s amez | 009 CE 3 A @91 [ (0on)9 @®s | @ ©®'12)s as10N Aq pasayjog
(0'02)e (L9me (L'92)y (L'9m)e (L'92)y (zzay (o'ov)9 (6'8€)L (o'ov)9 (r'vv)8 Burenusouo s|qnolL
(292 (8'22)s (002)e (czav (002)¢ (czav (e€€)s (8'L2)s (0ov)9 (rvv)8 UoISIA paunig
(0'02)e (8'L2)s (o'ov)9 (L'9m)e (L'92)y (zzay (e'€9)8 (0'09)6 (0'09)6 (0'09)6 ssaulzzidg
(0°ov)9 @®L0)s | «(990T (czow (009)6 (00%)6 | (2'99)0T (rvv)e | (2'99)0T (009)6 anbiyeq
(002)e (e€€)9 (002)¢ (L91)e (92 (ceoy (L92)y (6'88)L (e€e)s (TT9)1T sayoepesH
19.L13p10 | 191 486unoA | 19.L48pI0 | 19.L 49BUnoA | 191 49p|O | 19.L 48BunoA | 191 49pIO | 19.L JaBunoA _m_mﬂm_o _m_%_wmu:ef woldwAs

TeaA T

syluow 9

syow ¢

yiuow T

oM T

Ainfursousawi]

"(9%) Jaquuinu se papiodai aJe elep ||V "dnoib aby Aq 191 Buimojjoy JeaA T 01 dn swoidwAs Jo Juswasiopu3 Jo Aousnbai4 pue Jaquin [e10L

Author Manuscript

Author Manuscript

‘TalqeL

Author Manuscript

Author Manuscript

J Neurosci Nurs. Author manuscript; available in PMC 2021 April 01.



Page 10

Thompson et al.

10°0>d
£
‘50°0>d
*
«(€6) 095 (02 Ty (z'2) 0ss (5'9) 6'61 (2'6) 8'TS (g9)gsy | (ez1) 997 (9) 928 (TST) T'LY (T0T) 9°2t | SO 2AZT-4S
e EBVEEE | (1TT) 0G| sk (BOT) EGE @e) TTs | £©0DS0r | (zp1) 005 | €8T [ (ro1) L0 | @SN OVE | @em)oer | sOdzazT-ds
3417 Jo Anpend parejay YyiesH
(00 8TT @9)ce | L(O®€0 @9 e | »LB8)OTT 09 v 354
(T2 9Y Dz | WIS eDeL | LEDTS 1) 69 3-509
SNJeIS |euonouNy
191 BplO | 191 »ebunox 191 eplO | 191 Jebunox 191 BplO | 191 Jebunox 191 ®eplo _ 191 Jebunox 191 ®plo _ 191 Jebunox
JTeaA T syjuow 9 syjuow ¢ yjuow T doOM T

"(@s) ueaw se papodal

ale vlep ||V 'ST=U 191 49p|O ‘8T=U 191 JabunoA "dnoib aby Aq 191 Buimojjoy Jeak T 01 dn 8y Jo Alljend) palejal-yijeaH pue sbuney snyels [euonound

Author Manuscript

‘¢ slqeL

Author Manuscript

Author Manuscript

Author Manuscript

J Neurosci Nurs. Author manuscript; available in PMC 2021 April 01.



	Abstract
	Methods
	Settings and Participants
	Procedures
	Measures
	Symptoms.
	Function.
	Health-related Quality of Life (HRQOL).

	Data Analysis

	Results
	Symptoms
	Functional Status and HRQOL

	Discussion
	Study Limitations
	Conclusion
	References
	Table 1.
	Table 2.

