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Abstract
Background: Hemiparesis affects up to three-quarters of stroke survivors in the acute period and remains the most common persisting motor impairment after stroke, driving much of the long-term disability burden captured in global stroke registries.
Objective: This review synthesizes published evidence on the prevalence of post-stroke hemiparesis across the acute, subacute, and chronic phases of recovery, and on the demographic, clinical, neuroanatomical, and biochemical factors that predict its occurrence and persistence.
Methods: We synthesized population-based incidence studies, hospital and rehabilitation cohort studies, and systematic reviews addressing motor impairment prevalence, upper- and lower-limb weakness, spasticity, and recovery trajectories after ischemic and hemorrhagic stroke.
Findings: Reported prevalence of any motor weakness at onset ranges from about 50% to 80%, with roughly two-thirds of survivors showing residual upper-limb impairment at six months; age, initial stroke severity, lesion volume and location, diabetes, and delayed rehabilitation onset predict poorer motor outcome and persistent hemiparesis, while early intensive therapy and favorable corticospinal tract integrity favor more complete recovery.
Conclusions: Post-stroke hemiparesis is prevalent, multifactorial, and only partly modifiable once established, underscoring early risk stratification, timely rehabilitation, and continued investment in biomarkers identifying survivors most likely to benefit from intensive motor therapy.
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1. Introduction

Stroke remains one of the leading causes of acquired adult disability worldwide, and among its many consequences, motor weakness of one side of the body, hemiparesis, is the single most common and most functionally consequential impairment survivors face [1,2]. Global burden-of-disease estimates place stroke among the top contributors to disability-adjusted life years lost, and a large share of that burden is attributable not to mortality but to the years survivors spend living with impaired mobility, reduced upper-limb function, and dependence in basic activities of daily living [3]. Hemiparesis arises when ischemic or hemorrhagic injury disrupts the corticospinal and corticobulbar pathways that carry voluntary motor commands from the primary motor cortex, premotor areas, and their descending projections through the internal capsule and brainstem to the spinal cord, and because these pathways are anatomically concentrated in a relatively small volume of tissue supplied largely by the middle cerebral artery, even modest infarcts in strategic locations can produce weakness disproportionate to overall lesion size [4].

Population-based and hospital-based cohort studies converge on a broadly consistent picture despite differences in stroke severity mix, case ascertainment method, and timing of assessment: motor weakness is present in roughly half to four-fifths of patients at stroke onset, and while a substantial proportion recover useful function within the first weeks, a large minority are left with persistent, and often permanent, hemiparesis that shapes their long-term quality of life and caregiving needs [5,6]. This review synthesizes the epidemiological literature on the prevalence of post-stroke hemiparesis across the acute, subacute, and chronic phases of recovery, and examines the demographic, clinical, neuroanatomical, and biological factors that the literature has identified as predicting its occurrence, severity, and persistence, with the goal of clarifying where risk stratification and early intervention are best targeted.

2. Prevalence in the acute phase

Estimates of motor weakness at stroke onset vary considerably depending on how "hemiparesis" is defined and how soon after onset patients are assessed. Lawrence and colleagues, in one of the more comprehensive early population-based surveys of stroke-related impairment, found that approximately 80% of first-ever stroke patients had some degree of limb weakness in the acute period, with roughly half showing weakness severe enough to prevent independent ambulation without assistance [5]. Other population-based incidence studies using less stringent motor thresholds report figures closer to 50-60% for clinically apparent weakness at presentation, reflecting the sensitivity of prevalence estimates to whether mild, subclinical paresis detected only on formal strength testing is counted alongside overt hemiplegia [7].

The Copenhagen Stroke Study, a large prospective cohort that has shaped much of the subsequent literature on stroke motor recovery, documented initial-onset paresis in the great majority of its cohort and used serial Scandinavian Stroke Scale assessments to track the trajectory of that weakness across the following months, establishing benchmark data against which later studies have been compared [8]. Similarly, community-based registries in the Oxfordshire Community Stroke Project found that limb weakness was among the most frequent presenting deficits across all stroke subtypes, though the proportion affected and the severity of weakness differed meaningfully between lacunar, partial anterior circulation, total anterior circulation, and posterior circulation syndromes, with total anterior circulation infarcts carrying the highest prevalence of severe, complete hemiplegia [9]. These classification-based differences matter clinically because they mean prevalence figures pooled across unselected stroke populations obscure how strongly weakness clusters within specific stroke subtypes and vascular territories.

3. Prevalence across the subacute and chronic

phases

Figure 1: Reported prevalence of any motor weakness at stroke onset compared with the proportion of survivors with persistent residual hemiparesis at six months, drawn from population-based and cohort follow-up data [5,6].

The trajectory of motor recovery after stroke follows a broadly predictable pattern in which the greatest gains occur within the first one to three months, after which the rate of further spontaneous improvement slows substantially, leaving a residual deficit that for many patients persists indefinitely [6,10]. Kwakkel and colleagues, synthesizing longitudinal cohort data on upper-limb recovery, reported that approximately 65% of stroke survivors with initial arm paresis had a persistent upper-limb motor deficit at six months, and that the proportion achieving full, dexterous recovery of the paretic arm was substantially smaller than the proportion regaining basic ambulation, underscoring that lower-limb and upper-limb recovery trajectories diverge considerably [6].

Nakayama and colleagues, following the Copenhagen Stroke Study cohort through one year, found that the plateau in motor recovery for both arm and leg function was typically reached within 11 weeks of stroke onset for most patients, with only a small proportion showing continued meaningful gains beyond that window, a finding that has informed the timing of intensive rehabilitation protocols in subsequent decades [11]. Longer-term follow-up studies extending into the chronic phase, one year and beyond, consistently find that a substantial minority, often cited in the range of 30-40% of survivors, remain functionally dependent because of persistent hemiparesis and its downstream consequences for gait, balance, and manual dexterity [12,13]. Wade and colleagues, in some of the earliest systematic community-based follow-up work on stroke outcomes, similarly documented that residual motor impairment, more than any single other deficit, predicted whether a survivor returned to independent community living [14]. Hendricks and colleagues, in a systematic review of motor recovery after stroke spanning several decades of cohort data, estimated that roughly 30% of survivors are left with a severe, persistent hemiparetic arm, a figure that has remained relatively stable across studies conducted before and after the widespread adoption of thrombolysis and organized stroke unit care, suggesting that acute reperfusion therapies alone have not eliminated the long-term motor burden of stroke [15]. The Framingham Study's long-term follow-up of community-dwelling stroke survivors, reported by Kelly-Hayes and colleagues, similarly found that hemiparesis persisting beyond six months was strongly associated with reduced likelihood of returning to independent living and with greater need for institutional or family caregiving [16].

4. Demographic and clinical risk factors

Age is among the most consistently reported predictors of both the occurrence and the severity of post-stroke hemiparesis, with older patients showing not only a higher initial prevalence of weakness but also a slower and less complete recovery trajectory, likely reflecting a combination of reduced neuroplastic capacity, greater burden of pre-existing small-vessel disease, and higher rates of comorbid conditions that independently impair recovery [11,8]. Initial stroke severity, most commonly quantified using the National Institutes of Health Stroke Scale, is the single strongest clinical predictor available at presentation: patients with higher initial NIHSS scores have both a higher probability of presenting with hemiparesis and a substantially lower probability of achieving independent motor function by three to six months [17].

Table 1: Demographic and clinical factors associated with occurrence and persistence of post-stroke hemiparesis [11,8,18,20].[image: Table 1: Demographic and clinical factors associated with occurrence and persistence of post-stroke hemiparesis [11,8,18,20].]
Diabetes mellitus has been repeatedly identified as an independent risk factor for both more severe initial weakness and poorer motor recovery, plausibly through mechanisms involving microvascular disease, impaired collateral circulation, and adverse effects of chronic hyperglycemia on neuronal and axonal repair processes [8,18]. Hypertension, atrial fibrillation, and prior stroke similarly predict worse motor outcomes, both directly through their association with larger or recurrent infarcts and indirectly through their contribution to a less favorable pre-stroke functional and cognitive reserve [19]. Sex differences in hemiparesis prevalence and recovery have been reported inconsistently across studies; some cohorts find women present with more severe initial deficits and slower functional recovery, a pattern that appears to be confounded substantially by women's older age at stroke onset and higher prevalence of atrial fibrillation rather than representing a true biological sex effect [20]. Gresham and colleagues' long-term Framingham community follow-up of stroke survivors similarly identified older age and greater initial neurological deficit as the two clinical variables most strongly and consistently linked to poor long-term functional outcome, a finding echoed by nearly every subsequent large cohort study of stroke recovery [21].

5. Neuroanatomical and lesion-related predictors

[image: Figure 2: Probability of achieving good upper-limb motor recovery by corticospinal tract biomarker status at presentation, based on motor evoked potential and diffusion tensor imaging findings in chronic stroke cohorts [23,25].]Figure 2: Probability of achieving good upper-limb motor recovery by corticospinal tract biomarker status at presentation, based on motor evoked potential and diffusion tensor imaging findings in chronic stroke cohorts [23,25].
Lesion location and volume are central determinants of both the presence and the severity of hemiparesis, reflecting the concentrated anatomy of descending motor pathways. Infarcts or hemorrhages involving the posterior limb of the internal capsule, the corona radiata, or the pyramidal tract in the brainstem tend to produce weakness disproportionate to their volume because these structures carry a densely packed, somatotopically organized bundle of corticospinal fibers with little redundancy [22,4]. Schiemanck and colleagues demonstrated that lesion volume measured on early MRI, together with the degree of corticospinal tract involvement, predicted subsequent motor and functional outcome more accurately than clinical severity scores alone in some cohorts, supporting a role for structural imaging in early prognostication [22].

Diffusion tensor imaging studies have refined this picture further by quantifying corticospinal tract integrity directly rather than inferring it from lesion location. Stinear and colleagues showed that fractional anisotropy asymmetry of the corticospinal tract, combined with the presence or absence of motor evoked potentials elicited by transcranial magnetic stimulation, substantially improved prediction of upper-limb motor outcome relative to clinical assessment alone, forming the basis of the widely used PREP and PREP2 prediction algorithms [23,24]. Patients in whom motor evoked potentials could be elicited early after stroke had a markedly better prognosis for functional arm recovery than those in whom the corticospinal tract appeared electrophysiologically silent, a distinction with direct implications for how intensively upper-limb therapy should be targeted [23]. Byblow and colleagues extended this biomarker framework prospectively, validating that algorithm-based prediction using clinical scores, transcranial magnetic stimulation, and, where available, imaging measures could stratify patients into recovery categories with clinically useful accuracy soon after stroke onset [25].

6. Spasticity, secondary complications, and functional consequences

Hemiparesis rarely occurs in isolation from other motor abnormalities, and spasticity is among the most clinically significant secondary complications, developing in a substantial minority of patients with more severe initial paresis, typically emerging over the weeks following stroke as altered descending inhibitory control and adaptive changes in spinal reflex circuits take hold [26,27]. Sommerfeld and colleagues found that spasticity, when present, was strongly associated with more severe residual disability and slower functional recovery, though the causal direction, whether spasticity itself impedes recovery or simply co-occurs with more severe underlying corticospinal injury, remains debated in the literature [27].

Shoulder pain, contracture, and falls are common downstream consequences of persistent hemiparesis that compound its direct functional impact. Ada and colleagues catalogued the high prevalence of hemiplegic shoulder pain in patients with more severe arm weakness, linking it to abnormal joint mechanics, disuse, and, in some cases, associated subluxation, all of which further limit rehabilitation participation and quality of life [28]. Fall risk is substantially elevated in stroke survivors with residual hemiparesis because of impaired limb control, reduced proprioceptive feedback, and asymmetric weight-bearing during gait, and falls in this population carry a disproportionately high risk of fracture and further loss of independence [29].

7. Rehabilitation timing, intensity, and modifiable factors

Among the factors that appear genuinely modifiable, the timing and intensity of rehabilitation stand out as the most actionable. Langhorne and colleagues, reviewing evidence on organized stroke unit care and early mobilization, found that patients treated in dedicated stroke units with structured, early rehabilitation had better motor and functional outcomes than those managed on general medical wards, a finding replicated across multiple health systems and now embedded in international stroke care guidelines [30,12]. Coupar and colleagues, in a systematic review of predictors of upper-limb recovery, similarly found that earlier initiation and greater intensity of task-specific therapy were associated with better motor outcomes, even after accounting for baseline severity, supporting a causal rather than purely prognostic role for rehabilitation dose [31].

Constraint-induced movement therapy and other high-intensity, task-oriented approaches have shown particular promise for patients with residual but usable motor function in the paretic limb, though their benefit appears smaller or absent in patients with the most severe, motor-evoked-potential-negative weakness, reinforcing the importance of biomarker-guided patient selection for intensive interventions [32,24]. Pollock and colleagues, in a Cochrane review of physical rehabilitation approaches for the arm and hand after stroke, found that no single therapeutic approach demonstrated clear superiority over others, but that overall dose of practice, rather than the specific technique used, was the more consistent predictor of improvement, a conclusion with direct implications for how rehabilitation services are resourced [33].

Table 2: Rehabilitation-related predictors of upper-limb motor recovery after stroke, from systematic reviews and randomized trials [30,31,32,33].[image: Table 2: Rehabilitation-related predictors of upper-limb motor recovery after stroke, from systematic reviews and randomized trials [30,31,32,33].]
Intervention / factor Evidence Association with recovery

source

Organized stroke unit [30] Better motor and functional care, early mobilization outcomes Earlier, higher-intensity [31] Better upper-limb recovery task-specific therapy independent of baseline severity Constraint-induced [32] Improved function in movement therapy patients with usable residual movement Overall practice dose vs [33] Dose more consistently specific technique predicts improvement than technique

8. Discussion

Taken together, the epidemiological literature supports several consistent conclusions about post-stroke hemiparesis. Its prevalence at onset is high, commonly cited in the range of 50-80% depending on ascertainment method and stroke severity mix, and while a meaningful proportion of patients recover substantial motor function within the first three months, a large minority are left with persistent weakness that shapes long-term disability, dependence, and caregiver burden [5,6,12]. Age, initial stroke severity, diabetes, and lesion characteristics, including volume, location, and corticospinal tract integrity, are the risk factors most consistently associated with both the occurrence and the persistence of hemiparesis across studies spanning different populations and decades [11,8,22,23].

The clinical implication of this body of evidence is twofold. First, early and accurate prognostic stratification, increasingly informed by biomarkers such as motor evoked potentials and corticospinal tract fractional anisotropy alongside clinical severity scores, allows rehabilitation resources to be directed toward patients most likely to benefit from intensive, task-specific therapy, while setting realistic expectations for patients unlikely to achieve substantial motor recovery [24,25]. Second, the strength and consistency of the relationship between rehabilitation timing and intensity and eventual motor outcome argues for organized, early, and sufficiently intensive rehabilitation as one of the few genuinely modifiable levers available once hemiparesis has occurred, a conclusion reinforced by systematic reviews spanning stroke unit organization, task-specific practice, and constraint-induced approaches [30,31,33].

9. Conclusion

Post-stroke hemiparesis remains one of the most prevalent and functionally consequential impairments after stroke, affecting roughly half to four-fifths of survivors at onset and leaving a substantial minority with persistent motor deficits that drive long-term disability [1,5,6]. Its occurrence and severity are shaped by a combination of largely non-modifiable factors, age, lesion location, and corticospinal tract integrity, and modifiable factors centered on the timing and intensity of rehabilitation [4,23,30]. Continued refinement of prognostic biomarkers, alongside sustained investment in early, intensive, and appropriately targeted rehabilitation services, offers the most realistic path to reducing the long-term burden that hemiparesis places on stroke survivors and their caregivers [24,31].
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