
Longitudinal Care for Young Adults With Stroke

Traditional care modelsforstrokehavedifficultyaddress-
ing the needs of young adults. Postacute care focuses on
completingetiologicinvestigationsandoptimizingsecond-
arystrokeprevention,buttheseeffortsmaybeincomplete
withoutguidancefromavascularneurologist.Neurologists
may address rehabilitation, but some may rely on physiat-
rists to direct this care without interdisciplinary coordina-
tionorconsistentneurologist inputtopredictrecoveryand
guide therapies. Neurologists may address early compli-
cations (ie, dysphagia), but they have limited guidelines to
support systematically assessing late complications that
occur weeks, months, or years later and occur more fre-
quently in young adults. Neurologists may not currently be
well-equipped to address pragmatic concerns such as
return to work strategies, family planning, caregiver role
reversals, and social isolation.

To explore and address the unmet needs for this
population of stroke survivors, we developed a longitu-
dinal care program at Tufts Medical Center, the Stroke
and Young Adults Program. Here, we describe issues
faced by young adults and their clinicians—diagnostic,
prognostic, and therapeutic—as well as the program’s
rationale, design, and potential for replication.

A Distinct, Unacknowledged Population
Prior studies have characterized risk factors, etiologies,
and outcomes for young adults with stroke, but few re-
search or clinical efforts are aimed at improving the treat-
ment and outcomes for this population. There is lim-
ited acknowledgment of young adults as a distinct
subgroup warranting age-specific care. Unlike in older
adults, stroke etiologies in young adults are diverse: few
young adults have atrial fibrillation or atherosclerotic
mechanisms, the target of most secondary stroke pre-
vention. Etiologies including dissection, patent fora-
men ovale–associated embolism, hypercoagulable
states, and others are more common in younger adults
and are unaddressed by traditional risk factor manage-
ment. With limited data providing accurate frequency es-
timates and limited trial data guiding the diagnosis and
treatment of these etiologies, there are no consensus
management algorithms. Accordingly, young adults may
undergo incomplete investigations or overtesting and
potentially receive inadequate counseling or treat-
ment of their index stroke mechanisms.

Outcomes of Young Adults With Stroke
Intravenous fibrinolysis and mechanical thrombec-
tomy have reshaped contemporary views of stroke, fu-
eling its transition from a “fate worse than death” to a
condition with effective treatment and rehabilitation.
The dramatic range of patient outcomes are commonly
measured with the modified Rankin Scale score. Neu-
rologists may assume that young adults fare well com-
pared with older adults owing to lower stroke severi-

ties and fewer comorbidities. However, many younger
patients have poor long-term outcomes: in one study,
45% had a modified Rankin Scale score of 2 or greater,
with half having hemiparesis; 26%, language difficul-
ties; and 11%, gait imbalance.1 For survivors with lower
modified Rankin Scale scores, this scale provides little
granularity for differences in functional impairment—
some described by patients as “invisible disabilities” that
include persistent cognitive impairment, mood disor-
ders, and lethargy—that still hinder the achievement of
their goals that are distinct from older adults (eg, return-
ing to work and providing care for children or parents).2

Late Complications After Stroke
Young adults with stroke often develop late medical and
psychosocial complications for which there is no rou-
tine screening or counseling including epilepsy, spastic-
ity, cognitive impairment, depression, anxiety, leth-
argy, central pain, movement disorders, divorce, and
suicidal ideation. These have been described in prior
studies, but their frequency and the effectiveness of in-
terventions have not been rigorously assessed in this
population. Nonetheless, the frequency of potentially
treatable complications in our patients have per-
suaded us to incorporate assessments for these in clini-
cal encounters (Table).2-10 While some are self-limited
in duration, many are persistent and debilitating.

Some complications have age-related differences in
risk demonstrated in prior studies with 1 notable example
being poststroke epilepsy. Most studies estimate a 10% to
15% 5-year cumulative incidence of epilepsy for ischemic
stroke and 21% for intracerebral hemorrhage in young
adults,whereasthisriskisapproximately2%to4%inolder
adults.9 Considering that half of first seizures after stroke
inyoungadultsaregeneralized,earlyidentificationandpre-
vention would seem logical, but this has not been studied
in trials and is not supported in guidelines (that do not ad-
dress the differential risk by age).

Stroke Prevention for Young Adults
Risk can be difficult for patients to comprehend: it can
be annualized or cumulative, relative or absolute. Sev-
eral aforementioned stroke etiologies have low annual-
ized incidence of recurrence, including dissection, pat-
ent foramen ovale–associated embolism, and reversible
cerebral vasoconstriction. Some mechanisms have
exposure-dependent risk (reversible cerebral vaso-
constriction), decreasing risk with time (dissection) or
increasing cumulative risk (patent foramen ovale–
associated embolism). The heterogeneity of risk by
time across mechanisms may be important in treat-
ment decision making, particularly given life expectan-
cies measured in decades in this population.

Young adults also acquire competing risks for recur-
rent stroke from other etiologies (ie, atherosclerotic).
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Considering that atherosclerotic risk factors are prevalent in young
adults with stroke despite often being unrelated to the index stroke
mechanism, it is important to identify and address these to pre-
vent future stroke and cardiovascular disease.

We believe that longitudinal follow-up for young adults with
stroke may provide benefit for these patients. First, etiologic inves-
tigations can be intensive, expensive, and prolonged: this should be
guided in a staged and individualized fashion by a vascular neurolo-
gist attuned to the care of young adults. We find that serial visits al-
low patients to recall important historical details that can guide in-
vestigations and secure the diagnosis. It is important to avoid
improper designation of strokes as cryptogenic when the investiga-
tion is incomplete, but we also acknowledge the need to tailor in-
vestigations to avoid unnecessary testing.

Second, neurologists are experienced with prognostication and
counseling, and young adults with stroke often require long-term guid-
ance, especially regarding recovery expectations, the timing of reha-
bilitation efforts, and adaptation to neurologic disability. Current pre-
diction models are limited, but there are continued efforts to refine
our outcome predictions. Neurologists are natural users of these mod-

els, combining knowledge of neuroanatomy, physiology, and psycho-
social characteristics of patients to aid collaborations with physiat-
rists, therapists, and neuropsychologists in harmonizing recovery
expectations and treatment plans. Neurologists are also stewards of
the nervous system, the organs that most directly shape the human
experience, allowing them to help these patients know what to ex-
pect, what they can hope for, and what they can accomplish.

Finally, young adults often develop late complications months or
yearsaftertheindexstroke,andthesemaybeunrecognizedbypatients
or their primary care physicians. Periodic evaluation with a neurologist
may improve early detection and treatment. Many of these complica-
tions are neurologic and can be managed by a vascular specialist.

Combining these tenets of poststroke care, we believe a mul-
tidisciplinary program centered around the therapeutic alliance be-
tween the young adult and the vascular neurologist is ideal for ad-
dressing medical and social issues affecting young adults with stroke.
Future studies are needed to better assess the frequencies of late
complications, the efficacy of treatments for late complications, and
patient-oriented outcomes and cost-effectiveness of longitudinal
care programs for young adults.
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Table. Late Poststroke Complications: Time of Onset, Treatment Strategies, and Estimates of Frequency or Risk

Complication Timing of Onset (Poststroke) Treatment Strategies Estimates of Frequency or Risk
Loss of employment At stroke onset to months Vocational rehabilitation and

neuropsychological assessment
Odds ratio: 2.3 (95% CI, 1.8-2.9) for
women and 3.2 (95% CI, 2.5-4.0) for
men vs age-matched controls at 8 y3a

Persistent cognitive
impairment

At stroke onset (but often
not reported until later)

Cognitive therapy and donepezil 40% At 6 y4a

Persistent lethargy
(not due to apnea)

At stroke onset Caffeine, modafinil, and amphetamines 41% At 10 y2a

Social isolation At stroke onset to months Social support groups and family and
community engagement

No estimates available

Depression, anxiety,
and PTSD

Days to weeks Antidepressants, anxiolytics, and
cognitive behavioral therapy

Depression: 33% at 5 y,5 anxiety: 29%
at 5 y,5 and PTSD: 31% at 1 y6

Spasticity, contractures,
and frozen shoulder

Days to weeks Injection therapies (botulinum toxin),
physical therapy, occupational therapy,
orthotics, and muscle relaxants

46% In patients requiring acute
rehabilitation7

Central pain syndrome Weeks to months Tricyclic antidepressants, gabapentin,
pregabalin, lamotrigine, and duloxetine

7% At 6 mo8

Epilepsy Weeks to years Anticonvulsants and trigger avoidance Ischemic stroke: 15% at 5 y and
intracerebral hemorrhage: 21% at 5 y9a

Dystonia and parkinsonism Months Injection therapies (botulinum toxin)
and levodopa

Movement disorders: 4% within 1 y10

Abbreviation: PTSD, posttraumatic stress disorder.
a Estimates specific to young adults with stroke.
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