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Abstract

Affective prosody, or the changes in rate, rhythm, pitch, and loudness that convey emotion, has 

long been implicated as a function of the right hemisphere (RH), yet there is a dearth of literature 

identifying the specific neural regions associated with its processing. The current systematic 

review aimed to evaluate the evidence on affective prosody localization in the RH. One hundred 

and ninety articles from 1970 to February 2020 investigating affective prosody comprehension and 

production in patients with focal brain damage were identified via database searches. Eleven 

articles met inclusion criteria, passed quality reviews, and were analyzed for affective prosody 

localization. Acute, subacute, and chronic lesions demonstrated similar profile characteristics. 

Localized right antero-superior (i.e., dorsal stream) regions contributed to affective prosody 

production impairments, whereas damage to more postero-lateral (i.e., ventral stream) regions 

resulted in affective prosody comprehension deficits. This review provides support that distinct RH 

regions are vital for affective prosody comprehension and production, aligning with literature 
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reporting RH activation for affective prosody processing in healthy adults as well. The impact of 

study design on resulting interpretations is discussed.

Keywords

prosody; emotion; communication; stroke; brain mapping

1. Introduction

Functional imaging studies have revealed large networks of bilateral frontal, temporal, and 

parietal regions activated during speech production and comprehension (e.g., Indefrey & 

Levelt, 2004; Price 2012). Yet, in most people, right hemisphere (RH) lesions do not impair 

the ability to produce or understand words and sentences as frequently as lesions to their left 

hemisphere homologues. Given this observation, why is the RH consistently activated during 

spoken communication?

One important communicative role of RH networks appears to be recognition and expression 

of affective prosody – changes in pitch, rate, rhythm, and loudness that convey emotion. 

Comprehension of a spoken message relies not only on the linguistic content but also on 

paralinguistic features, including prosody. The saying, it’s not what you say but how you say 
it, rings true in this discussion, especially when considering messages with orthogonal 

prosodic and linguistic content, such as with sarcasm. Incorrect judgment of affective 

prosody can result in communication breakdown between interlocutors and may negatively 

impact social integration (e.g., Struchen et al., 2011) and interpersonal relationships. 

Spouses of adults with prosodic impairments (termed aprosodia) report these deficits as 

significant issues (Hillis & Tippett, 2014) and can result in increased perception of caregiver 

burden and depression (Martinez et al., 2018). Disrupted emotional and prosodic cues are 

also related to poorer marital satisfaction in adults post-stroke and their spouses (Blonder et 

al., 2012). Thus, adults with these paralinguistic difficulties, including aprosodia, may be at 

an increased risk of social isolation, which is associated with poorer health outcomes after 

stroke (e.g., Reddy Venna & McCullough, 2015), and may negatively impact quality of life 

for themselves and the ones closest to them.

While a fairly extensive literature exists on the hemispheric lateralization of affective 

prosody (e.g., Blake et al., 2020), relatively few studies have aimed to identify specific 

neural structures, regions, or networks critical for processing prosody. Here we will not 

review the literature on lateralization (but see Blake et al., 2020) but rather those studies that 

have evaluated the specific RH sites of lesions associated with impaired affective prosody. 

The current review represents one of four research questions explored in an extensive 

literature search and synthesis by the Right Hemisphere Damage Writing Group of the 

Academy of Neurologic Communication Disorders and Sciences. The questions tackle 

complex questions of aprosodia: (1) characteristics of prosodic impairment related to RH 

damage (Stockbridge et al., in press), (2) differentiation in prosodic impairments in RH 

damage compared to adults with left hemisphere (LH) damage (Ukaegbe et al., in 
preparation), (3) co-occurrence of aprosodia with other behavioral impairments (Sheppard et 
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al., under review), and (4) RH contributions to affective prosody processing based on 

impaired performance following acquired injury, which is the focus of the current review.

Functional imaging studies of healthy adults support distinct RH networks for affective 

prosody comprehension (ventral stream) and production (dorsal stream; Schirmer & Kotz, 

2006), grossly mirroring predominantly left-lateralized ventral and dorsal streams 

underlying propositional language comprehension and production, respectively (e.g., 

Fridriksson et al., 2018; Hickok & Poeppel, 2007). A relatively recent meta-analysis on 

prosody recognition in healthy adults (linguistic and affective; Belyk & Brown, 2014) 

reported activation in right posterior and middle temporal gyri for affective prosody uniquely 

from linguistic prosody. Other RH structures implicated in affective prosody perception 

included frontal (inferior frontal and middle gyri, supplementary motor area), temporal 

(superior and middle temporal gyri, parahippocampal gyrus, subcallosal gyrus), and parietal 

(supramarginal gyrus) lobes as well as the cerebellum.

Evidence from functional imaging should be complemented by lesion studies to determine if 

the role of a region or network is essential to the function under investigation. That is, 

damage to the region should cause impaired functioning if the region is essential for the 

function. Therefore, if a RH region is important for affective prosody processing, then focal 

damage to that region, such as due to stroke, should result in impaired performance.1 Patient 

populations with focal lesions (e.g., stroke, tumor) are ideal for studying lesion-symptom 

relationships since damage is relatively focal and can be localized more readily compared to 

injuries (e.g., traumatic brain injury, subarachnoid hemorrhage) or diseases (e.g., dementia) 

associated with more diffuse brain damage or deterioration.

The seminal report by Ross (1981) identified subtypes of aprosodia based on discrete 

profiles of behavioral symptoms and observed distinct lesion patterns associated with each 

behavioral profile, findings that closely mirrored the classical aphasia syndromes (e.g., 

Geschwind, 1970, 1971; Graves, 1997). This early work, among others, laid the foundation 

for continued inquiry into neural correlates of affective aprosodia. A review by Borod (1993) 

investigated emotional expression in facial, prosodic, and lexical channels and concluded 

that expressive aprosodia did not appear to be systematically related to any given lesion 

location. Most studies included in that review involved patients with RH damage due to 

stroke, but the decision to include two studies with RH damage due to disease or unknown 

causes may have impacted the ability to draw specific lesion-symptom conclusions. 

Additionally, the included articles also varied widely in localization specificity, ranging from 

broad (e.g., middle cerebral artery (MCA)) to more specific (e.g., basal ganglia) structures, 

which also likely limited conclusions. To date, there is no review or meta-analysis available 
that synthesizes the available literature on RH lesions using rigorous inclusion criteria that 
allows a valid examination of localization of lesion-symptom relationships in affective 
aprosodia (receptive and expressive).

1How performance is impacted, or what aspect of affective prosody processing (e.g., recognition of prosodic features, mapping 
prosodic features to emotional representations, cognitive evaluation of emotional prosody) is impaired following damage to a specific 
neural region or structure is another question requiring further investigation.
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This systematic review aimed to determine if distinct lesion loci are observed for affective 

prosody recognition versus production impairments in patients with RH stroke. Recent 

support for the dual stream model in propositional language organization along with the aim 

to include a large pool of eligible articles in the review motivated study design to investigate 

ventral and dorsal prosody processing streams rather than aprosodia subtypes or syndromes. 

Therefore, the current review focused on affective prosody recognition and production and 

the neural substrates implicated in their function.

2. Methods

2.1. Search strategy

Twenty-one electronic databases (see Figure 1) were searched to identify articles from 1970 

to February 1, 2020 by entering keywords and subject headings. Inclusion and exclusion of 

articles for review was determined based on population and publication-type criteria outlined 

in Table 1. To summarize, articles were included if they reported some link between RH 

lesions and affective prosody performance, enrolled adults (18+ years old) with focal RH 

damage, presented data from participants with RH damage separately from other clinical and 

control groups (if included), and were published in English or French in a peer-reviewed 

journal. Articles were excluded if lesions were too broadly characterized (e.g., rMCA 

stroke), they consisted of case studies each with different lesion sites, affective prosody 

performance was not able to be linked back to lesion location, only animal models were 

reported, data from participants with RH damage were not presented separately from other 

participant groups, participants had other progressive etiologies or co-occurring 

psychological disorders, the main topic was not prosody, or they did not present original data 

(i.e., reviews, meta-analyses).

The overarching search strategy was prosody AND right hemisphere damage. Several 

combinations of search terms were used to capture a large group of studies to evaluate with 

our inclusion/exclusion criteria. Table 2 provides an example search strategy, and 

Supplementary Table 1 (S1) contains the list of databases and searches completed for each 

database. These search terms were identified by members of the Academy of Neurogenic 

Communication Disorders and Sciences RH Brain Damage Writing Group (RHDWG), 

which is part of the Evidence-Based Clinical Research Committee. Consensus on the 

databases selected to search was obtained given descriptions of their subject matter. Each 

search algorithm (i.e., pairing search terms) was entered into the 21 databases (see Figure 1).

2.2 Article screening process

Articles were evaluated multiple times to determine inclusion/exclusion in the current 

review. First, articles were screened by title and abstract by research assistants and verified 

by two writing group members to identify articles that met inclusion criteria or identify 

articles that could eliminated based on exclusion criteria. Eligible articles were then entered 

into a spreadsheet along with article citations and relevant participant demographic 

information (i.e., number of participants (including a breakdown of participants with RH 

damage vs. LH damage vs. controls) and participants’ age range). Articles were also cross-

referenced with the database in which they were found as well as for full-text availability 
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across open-access to closed-access (subscription-based) platforms. Electronic versions of 

the articles were uploaded into an online repository accessible to all members participating 

in the screening and subsequent rating process. Next, members of the RHDWG checked the 

spreadsheet for duplicate articles as well as articles that did not meet all the inclusion 

criteria. Any flagged articles were then removed. The remaining articles were assigned to 

pairs of RHDWG members for extraction of article methods, outcomes, and results for 

further quality and strength evaluation.

2.3. Quality and methodological review

Seven reviewers independently evaluated the methodological strength and quality of 

included articles using a rubric modified from Downs and Black (1998; see Supplementary 

Table 2 (S2)). Ratings assigned to each of the 17 categories included 0 (weak quality/

strength), 1 (moderate quality/strength), or 2 (strong quality/strength), with total quality/

strength scores ranging from 0–34. Each article was rated by two reviewers, and the final 

rating was the average of the two reviewers’ total scores. For any article in which the two 

ratings differed by more than two points, a third reviewer provided an independent rating, 

and the final rating was the average of the two most similar ratings. Articles identified as 

being of low quality (i.e., total score < 8) were excluded from the review.

3. Results

3.1 Article selection and review

The database searches yielded 10,303 articles. After removal of duplicates, only 190 articles 

remained. Sixty-six articles were removed because they did not include prosody or 

participants with RH damage (n = 124). An additional 11 articles were excluded due to poor 

methodological strength, leaving 113 articles eligible for screening for RH localization of 

affective prosody processing. Eighty-nine articles were excluded due to inability to 

determine localization (e.g., localization information through medical records only, lesion 

descriptions such as frontopartietotemporal; n = 24). Thirteen articles were removed for 

inadequate imaging or control information provided, resulting in the inclusion of 11 articles. 

During the methodological quality and strength rating process, it was decided the review 

would be restricted to patients who sustained strokes (infarct or hemorrhage) only because 

other lesion types are associated with more diffuse brain damage (e.g., trauma, 

neurodegenerative disease) or substantial reorganization of structure-function relationships 

prior to surgery (e.g., tumor, refractory epilepsy; n = 2). All quality and strength ratings of 

included articles were within two points of each other. Most ratings (80%) were identical 

across raters, and 18% of ratings were within one point. Only four ratings (out of 187 total 

ratings, 2%) differed by two points.

3.2 Time post-stroke and brain imaging considerations

Results are divided into studies of patients with acute stroke (<1 week) versus those with 

subacute (1 week – 3 months) or chronic (>3 months) because different approaches to brain 

imaging and mapping are needed depending on the time post-onset at which patients are 

studied. Studies that included participants with LH damage were noted where appropriate, 
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but as the search was restricted to studies of prosody and RH damage, the results were 

interpreted for only RH localization.

Acute lesion-deficit association studies use either follow-up head CT or diffusion-weighted 

imaging (DWI; revealing the infarct within minutes of onset) with or without perfusion-

weighted imaging (PWI; revealing hypoperfused, dysfunctional tissue surrounding the 

infarct). Since patients are studied before substantial reorganization or recovery, all patients 

with acute lesions can be included to identify an association between the deficit (present or 

absent, severity) and the brain region (lesion present or absent, severity). The brain region 

may be parsed into voxels, grey and white matter parcels, lobes and structures, or other 

regions of interest (ROI). This approach is less valid at later recovery stages because lesion-

symptom relationships change as patients recover (i.e., a change in deficit without a change 

in presence or absence of lesion in each ROI).

Many early subacute and chronic lesion-symptom association studies used head computed 

tomography (CT) scans to identify lesion sites and followed one of two approaches. One 

approach was to identify patients who had impaired affective prosody at some point after 

stroke and then to identify the lesions associated with those deficits, which comprised 

articles in our review. The second approach was to identify patients who had RH lesions in 

the past and then test them for affective prosody deficits. Using this second, arguably flawed, 

approach to study lesion-symptom correlates, it would be difficult to know if included 

patients without emotional prosody impairments had impairments earlier after stroke but 

then recovered prior to their participation in the study. This appraoch would also fail to 

indicate the lesion(s) (originally) necessary for emotional prosody function. While this type 

of study may be useful for identifying lesions associated with poorer prosody recovery, it 

does not help to identify the networks typically engaged during affective prosody 

processing.

For example, one study included mostly patients with very small subcortical RH strokes 

with normal cerebral blood flow on Positron Emission Tomography (PET; Bradvik et al., 

1991). The finding of no difference in affective prosody production between patients (as a 

group) and healthy controls provides no information about the role of cortical regions in 

prosody, as most had no cortical lesions. What can be concluded is that these patients with 

right subcortical lesions either had no prosodic production deficits or their deficits recovered 

(patients were tested “a considerable time” after stroke). This study did show that the total 

volume of dysfunctional tissue (infarct on CT or hypoperfusion on PET) correlated with the 

degree of emotional prosody recognition impairment, suggesting that the few patients with 

cortical (larger) lesions had deficits. Therefore, studies following this second approach 

(Bradvik et al., 1991; Karow, Marquardt, & Marshall, 2001; Ross & Monnot, 2011; Ross, 

Thompson, & Yenkosky, 1997; Wertz et al., 1998) were excluded from the current review as 

part of the rating of methodological quality and strength.

3.3 Receptive aprosodia

In all the studies reviewed, affective prosody recognition was assessed by matching auditory 

stimuli spoken with various emotions to the corresponding emotion label. Most studies used 

linguistic stimuli that were recordings of neutral content sentences while some presented 
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sentences with content that was either congruent or incongruent with the prosody emotion 

(e.g., “all the puppies were dead” spoken in a happy or sad tone; Starkstein et al., 1994). A 

few studies also used vowels or sequences of monosyllables (e.g., babababa; Ross & 

Monnot, 2008).

3.3.1 Acute lesions—Starkstein and colleagues (1994) found that nearly half of their 

patients with RH or LH lesions assessed within the first week of stroke demonstrated 

emotional prosody recognition impairments. Those with deficits were more likely to have 

right temporoparietal cortex and basal ganglia lesions than patients without deficits. Sixteen 

patients with severe emotional prosody comprehension deficits had lesions including the 

right temporal cortex. Similarly, another study found that 16 out of 23 patients assessed 

within five days of RH stroke had impaired affective prosody recognition. Using 

multivariable regression, this deficit was associated with right posterior superior temporal 

cortical infarct and age, but not total lesion volume or damage to other regions (Sheppard et 

al., 2020). The amygdala was a significant predictor only for recognition of fearful prosody. 

Right superior temporal cortex was also implicated in impaired affective prosody 

recognition in a case series by Wright and colleagues (2018). Two patients with acute stroke 

and receptive aprosodia (attributed to impaired extraction of prosodic features from speech) 

had anterior or superior temporal and insular lesions. One participant also had amygdala 

damage.

3.3.2 Subacute and chronic lesions—Ross (1981) observed that patients with 

sensory aprosodia (impaired affective prosody recognition and imitation but spared 

production in spontaneous speech) or transcortical sensory aprosodia (impaired affective 

prosody recognition but spared repetition and spontaneous production) had temporal and/or 

parietal lesions. Specifically, sensory aprosodia was observed in a patient with posterior 

superior temporal and inferior parietal lobe infarction, encompassing the right homologue of 

Wernicke’s area. Temporal damage associated with transcortical sensory aprosodia included 

middle and inferior regions anteriorly and narrowing to the middle temporal lobe posteriorly. 

Another study with similar results included 73 patients evaluated seven to ten days and again 

about 20 days post-stroke (Darby, 1993). Four patients with sensory aprosodia were 

identified; three had lesions that included the inferior division of the right middle cerebral 

artery (MCA) territory focusing on RH homologue of Wernicke’s area, and the fourth had 

damage to the left inferior division of the MCA territory. Lesion size varied considerably 

across participants, including inferior and middle parietal lobe, posterior frontal lobe, 

anterior occipital lobe, and more extensive temporal lobe damage. No patients with superior 

division (frontoparietal) or subcortical lacunar infarcts demonstrated sensory aprosodia. Two 

of the patients with right temporal strokes continued to have sensory aprosodia at about 20 

days post-stroke.

Additional studies have reported right temporoparietal lesions and receptive affective 

aprosodia (Baum & Pell, 1997; Cancelliere & Kertesz, 1990; Gorelick & Ross, 1987; 

Hughes, Chan, & Su, 1983; Ross & Monnot, 2008). Spared right temporal and/or parietal 

cortex resulted in functional or unimpaired recognition of affective prosody (e.g., Gorelick 

& Ross, 1987; Hughes, Chan, & Su, 1983). Even though the focus of Baum and Pell’s 
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(1997) study was prosody production, they found that half of the participants with right 

temporal and/or parietal lesions had impaired affective prosody recognition. None of the 

other patients with confirmed lesions in left parietal or temporoparietal cortex had impaired 

affective prosody recognition. Among studies of subacute and chronic stroke, other RH 

regions associated with receptive aprosodia include the inferior frontal lobe (Cancelliere & 

Kertesz, 1990), insula (Cancelliere & Kertesz, 1990), thalamus (Ross & Monnot, 2008), and 

basal ganglia (Cancelliere & Kertesz, 1990; Gorelick & Ross, 1987; Ross & Monnot, 2008).

3.3.3 Summary of receptive aprosodia—Studies in RH acute, subacute, and chronic 

stroke strongly converge on temporoparietal damage and impaired affective prosody 

recognition. The basal ganglia as well as inferior frontal infarcts were less often but still 

frequently identified in adults with receptive aprosodia. Other subcortical structures that 

were reported even less in association with receptive aprosodia symptoms include the 

thalamus, internal capsule, insula, and amygdala. Effect sizes on affective prosody 

recognition tasks were reported or calculable for four articles (Cancelliere & Kertesz, 1990; 

Ross & Monnot, 2008; Sheppard et al., 2020; Starkstein et al., 1994; see Table 5). 

Interpretation of effect sizes using Cohen’s d (1988) revealed large effects for patients with 

RH lesions compared to LH lesions performing poorly on affective prosody recognition in 

semantically congruent and incongruent sentences (see Table 4). However, when comparing 

patients with RH or LH lesion or patients with right temporoparietal or basal ganglia lesions 

compared to lesions outside this region, effect sizes were trivial (Starkstein et al., 1994). 

Also in acute stroke, Sheppard and colleagues (2020) observed large effects from regression 

models predicting recognition accuracy and small to moderate effects when assessing 

receptive aprosodia symptoms in patients with right posterior superior temporal gyrus 

damage compared to those without damage to this RH region. During affective prosody 

recognition and discrimination tasks for subacute and chronic stroke, Ross and Monnot 

(2008) observed a large effect for patients with LH lesions and impaired recognition 

improving their recognition performance with simpler linguistic stimuli (word vs. 

monosyllabic vs. asyllabic). Participants with RH lesions did not show this effect, 

demonstrating support for RH involvement in the recognition of prosody over and above 

linguistic context.

3.4 Expressive aprosodia

3.4.1 Acute lesions—Only two identified studies associated acute stroke lesions with 

impaired affective prosody production. Patel et al. (2018) conducted magnetic resonance 

imaging (MRI) and narrative speech acoustic analyses within 48 hours of onset in 41 

patients with RH ischemic stroke. They measured 25 acoustic features and found that 

coefficient of variation in fundamental frequency (CoVF0) and spectral flatness were most 

strongly correlated with listener judgement of affective prosody. Using multivariable logistic 

regression, impairment – defined as the lowest quartile – of these features was predicted by 

sex, age, lesion volume, and percent damage to nine RH grey and white matter regions 

(expressive affective prosody: inferior frontal gyrus pars opercularis, supramarginal gyrus, 

angular gyrus, inferior frontal occipital fasciculus (IFOF), superior frontal occipital 

fasciculus, superior longitudinal fasciculus (SLF), uncinate fasciculus (UF); receptive 

affective prosody: superior temporal gyrus, sagittal stratum). Independent predictors of 
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CoVF0 included age and percent damage to right supramarginal gyrus and SLF. Independent 

predictors of impaired spectral flatness were sex, lesion volume, and damage to right inferior 

frontal gyrus pars opercularis, IFOF, and UF. Percent damage to ventral stream receptive 

prosody regions was not associated with either acoustic feature.

In a second study of acute patients (Wright et al., 2018), CoVF0 was unimpaired in two out 

of three patients, both with lesions involving temporal cortex and insula. The third patient 

had a fronto-insular lesion and reduced CoVF0 in sentence reading. CoVF0 improved when 

given cues indicating prosodic features of the target emotion (e.g., Sad: slow rate, low pitch, 

low volume).

3.4.2. Subacute and chronic lesions—Ross (1981) reported that three patients with 

motor aprosodia (impaired affective prosody production in spontaneous speech and 

repetition without impaired comprehension) had frontal lesions including the inferior frontal 

lobe and anterior inferior parietal lobe. One individual with transcortical motor aprosodia 

(intact repetition and comprehension but poor spontaneous use of affective prosody) 

demonstrated a subcortical lesion comprising the head of the caudate nucleus, putamen, and 

anterior limb of the internal capsule. Cancelliere and Kertesz (1990) also observed overlap in 

the inferior frontal lobe, insula, inferior parietal lobe, anterior temporal lobe, basal ganglia, 

and corona radiata among participants with motor or transcortical motor aprosodia. Another 

study in subacute stroke revealed that patients with motor aprosodia had lesions 

predominantly in the right frontal operculum (posterior inferior frontal gyrus) with extension 

to anterior inferior parietal and anterior temporal cortices (Gorelick & Ross, 1987). In these 

patients, posterior and superior mid-temporal cortex was spared. In contrast, patients with 

normal affective prosody production had spared right frontal opercula. Hughes, Chan, and 

Su (1983) observed that of their 12 patients with RH stroke, the two patients with motor 

aprosodia had frontal lesions, and those with spared emotional prosody production did not 

have frontal lesions. One patient’s lesion encompassed almost the entire posterior and 

middle frontal lobe with extension into the anterior parietal lobe. The other patient had a 

relatively focused area of infarct in the inferior frontal lobe.

In these early subacute and chronic studies, prosody production was subjectively evaluated. 

However, subsequent studies have used objective acoustic analyses, such as measuring pitch 

range and CoVF0, to assess for expressive aprosodia. Baum and Pell (1997) had seven 

participants with RH lesions produce sentences with varying linguistic and affective prosody 

and compared values of duration, fundamental frequency, and relative amplitude. There were 

no differences on affective prosody tasks for measures of sentence duration or fundamental 

frequency across participants with LH damage, RH damage, or healthy adult controls. 

However, at the participant level, two adults with temporal lesions had duration values 

outside the range of typical values for healthy controls during repetition, and one of these 

individuals produced fundamental frequency values outside the typical range for terminal 

sentence segments during repetition. There was a main effect of group for relative amplitude 

during sentence reading wherein participants with RHD did not vary the amplitude relative 

to the target emotion when sentences were void of semantic information. Baum and Pell 

(1997) concluded that evidence did not support previous claims of the RH uniquely engaged 

during affective prosody production. Rather, their findings suggest the RH is engaged during 
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“global” prosodic control, which, when impaired, may contribute to the perception of flat 

affect among patients with RH lesions. Of note, no participants in the study had frontal 

lesions from what was disclosed in the article.

Additional support for the link between anterior lesions and emotional prosody production 

came from a study of 18 patients with LH and 21 with RH stroke compared to 43 age-

matched controls. Impaired affective prosody production measured by CoVF0 was 

associated with right frontal damage, including the frontal operculum and anterior insula 

(Ross & Monnot, 2008). Though not statistically significant, all participants with deep 

lesions comprising the posterior caudate and globus pallidus demonstrated impaired 

spontaneous affective prosody use.

3.4.3 Summary of expressive aprosodia—To summarize, expressive aprosodia 

following RH stroke is most commonly associated with frontal lesions, primarily the inferior 

frontal lobe. Other important regions, including the insula, anterior (inferior) parietal lobe, 

and anterior temporal lobe have also been reported, but less consistently, as resulting in 

expressive aprosodia. Three studies also reported involvement of the basal ganglia, and two 

identify white matter structures, including the corona radiata, internal capsule, SLF, IFOF, 

and UF that, when damaged, were associated with impaired expressive affective prosody 

production. The IFOF and UF, though both ventrally-situated, may subserve aspects of 

affective prosody expression and recognition like their LH homologues (e.g., Basilakos et 

al., 2014; Bonilha et al., 2019; Harvey et al., 2013; Ivanova et al., 2016; Mirman et al., 

2015), but future work is needed to better understand the contribution of these important 

white matter pathways. Only two studies (Cancelliere & Kertesz, 1990; Ross & Monnot, 

2008) reported or allowed for calculations of effect sizes, and both studies reported large 

effects of performance on affective prosody production tasks when comparing RH to LH 

lesions and unimpaired controls as well as for varying RH lesion loci (deep central, cortical 

central, anterior/frontal, & posterior; Table 4).

3.5 Comparison of lesion loci and aprosodia type

The articles included in the current review span fifty years of investigation into aprosodia 

following RH stroke and represent varying quantitative and qualitative analytical 

approaches. More qualitative reports of lesion loci laid the foundation for future, more 

quantitative analyses of lesion-symptom relationships. However, this heterogeneous 

presentation of study findings renders cross-study comparisons, namely statistical in nature, 

a challenge. Much of the data were published in the 1980s and 1990s, with the median year 

of publication being 1995 and only three of the 11 articles published within the last five 

years. Fewer than half of the studies employed MRI to evaluate lesion loci, making formal 

analyses of lesion-symptom mapping unrealistic with this dataset. Additionally, we did not 

have access to the raw (lesion) data in all the articles, and without access to this lesion data 

specifically, recreation of lesion overlay or subtraction maps to compare cross-study lesion-

symptom correlates of affective aprosodia was not feasible. Only one study (Patel et al., 

2018) reported lesion volume information for their RH participants (37.2±67.0 cc).
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As a method to compare lesion loci and observance of expressive and/or receptive aprosodia, 

we calculated the odds (relative risk) of observing symptoms of receptive or expressive 

aprosodia by the total observations of aprosodia in broad RH regions. For instance, to 

calculate the odds that receptive aprosodia was observed more often than expressive 

aprosodia following RH frontal lobe damage, we calculated [the proportion of articles 

reporting cases of receptive aprosodia compared to the total cases of aprosodia following 

frontal lobe damage] divided by [the proportion of articles reporting cases of expressive 

aprosodia compared to the total cases of aprosodia following frontal lobe damage], i.e., 

[(3/12)/(9/12) = 0.33]. To calculate the odds of expressive aprosodia occurring over receptive 

aprosodia for the right frontal lobe, the proportions were flipped [(9/12)/(3/12) = 3]. Due to 

the small number of articles in the review and relatively large number of RH lesion loci, 

aprosodia-type likelihood was calculated for lobes (frontal, temporal, parietal, occipital, and 

insula separately), subcortical nuclei (basal ganglia, thalamus, amygdala), and white matter 

pathways (IFOF, SLF, UF, internal capsule, corona radiata) and presented in Table 5.

Lesions to the frontal lobe, insula, and white matter pathways appeared to be more often 

associated with expressive aprosodia (expressive vs. receptive; Frontal lobe: 3 vs. 0.33, 

Insula: 1.50 vs. 0.67, White matter pathways: 5 vs. 0.20), providing support for more frontal 

lesions resulting in expressive aprosodia symptoms. Damage to white matter pathways 

appear to be more often implicated in cases of expressive aprosodia, but few studies 

investigated white matter contributions to aprosodia symptoms and thus limit conclusions, 

which will be discussed in further detail in the following section. Posterior RH regions, 

including the temporal and occipital lobes, as well as subcortical nuclei were more often 

observed with symptoms of receptive aprosodia (receptive vs. expressive; Temporal lobe: 4 

vs. 0.25, Occipital lobe: 2 vs. 0.50, Subcortical nuclei: 2.33 vs. 0.43). There appeared to be a 

slightly higher proportion of articles reporting parietal damage and receptive aprosodia 

compared to expressive aprosodia (1.14 vs. 0.88), but these ratios were much closer and 

similar in value compared to other RH regions. We acknowledge that continued work is vital 

to validate these claims and that these findings should be interpreted cautiously. Though 

these proportions were not able to be statistically compared, they provide an estimate of the 

likelihood that lesions occurring in varying RH lesions will contribute to expressive and/or 

receptive aprosodia symptoms.

4. Discussion

This systematic review synthesized the literature from the past five decades on lesion 

localization of affective prosody in the RH following stroke. Our findings suggest that 

distinct RH regions are recruited for comprehension versus production of affective prosody, 

resulting in receptive and expressive aprosodia, respectively, upon infarct or hemorrhage. 

Namely, damage to frontal regions, particularly the (inferior) frontal lobe and insula, was 

more consistently observed with expressive over receptive aprosodia. Receptive aprosodia 

was more often associated with posterior damage to the temporal lobe and subcortical 

nuclei, including the basal ganglia, thalamus, and amygdala, compared to reported cases of 

expressive aprosodia following stroke to these RH regions. The anterior/posterior distinction 

for expression/comprehension of affective prosody was first suggested by Ross (1981) 

approximately 50 years ago, and evidence from a variety of studies utilizing valid imaging 
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tools in acute, subacute, and chronic lesion studies support that claim. As will be discussed 

in further detail in coming paragraphs, the likelihood of a specific lesion-symptom 

relationship (e.g., inferior frontal lobe damage = expressive aprosodia) is not absolute and 

dichotomous, highlighting the need for further inquiry into aprosodia and RH localization to 

understand the intricacies of the neural network(s) engaged.

In addition, this review further validates Ross’s (1981) initial observations and subsequent 

findings (e.g., Ross & Monnot, 2008) of localization and aprosodia type. With the current 

focus in aphasia research on dorsal and ventral language processing streams (e.g., 

Fridriksson et al., 2018) and less on aphasia subtype classification (e.g., Broca’s aphasia), 

along with the interesting observations of similar language function organization across 

cerebral hemispheres, the current review also focused on ventral and dorsal streams in terms 

of receptive and expressive aprosodia RH localization. This review was specific to RH 

localization of aprosodia as part of an effort by the RHDWG to better understand and 

disseminate information on aprosodia and the RH.

4.1 Role of the dorsal stream

As shown, frontal RH regions were more often associated with expressive compared to 

receptive aprosodia. This observation converges with similar findings in LH homologues: 

frontal regions, particularly the inferior frontal lobe, are critical for speech-language 

production (e.g., Fridriksson et al., 2018; Hickok & Poeppel, 2007; Indefrey & Levelt, 

2004). According to some models of receptive aprosodia (Grandjean, 2020; Sammler, 2015; 

Schirmer & Kotz, 2006), this region is also critical for (affective) prosody recognition 

processes, which aligns with cases of receptive aprosodia following damage to the inferior 

right frontal lobe. Thus, findings suggest that the connections to frontal lobe structures are 

also important to consider. White matter pathways, including the SLF, IFOF, UF, internal 

capsule, and corona radiata were more likely to be associated with expressive over receptive 

aprosodia. White matter pathway involvement was reported by only three articles, with Patel 

and colleagues (2018) reporting SLF, IFOF, and UF involvement in impaired affective 

prosody use in discourse. Sammler and colleagues (2015) used multi-fiber probabilistic 

tractography to estimate white matter pathways connecting cortical RH regions activated 

during linguistic prosody recognition. They observed a ventral connection between posterior 

superior temporal sulcus and inferior frontal gyrus via the middle longitudinal fasciculus as 

well as a dorsal connection between the two regions via the arcuate fasciculus and SLF. 

Thus, with connections from both dorsal and ventral white matter pathways, it is not 

surprising that the inferior frontal lobe (in this example) is implicated in both expressive and 

receptive aprosodia when damaged.

It may be the case that this (inferior) frontal region is critical for a process that underlies or 

is necessary for both expression and recognition of affective prosody. Wright and colleagues 

(2018) proposed a cognitive architecture that includes a stage of matching acoustic-prosodic 

features to the semantic representation of the emotion, similar to the lemma stage of 

language processing or the orthographic lexicon. This stage, access to Abstract 

Representations of Acoustic Characteristics that Convey Emotion (ARACCE) is vital and 

shared for both encoding and decoding affective prosody. Schirmer and Kotz (2006) outline 
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in their model that the right inferior frontal gyrus is critical for evaluative judgment of 

affective prosody. Therefore, it follows from previous LH research that frontal regions are 

critical for linguistic production processes, but these regions may also serve important, 

multifunctional roles shared with linguistic comprehension/recognition.

Findings for the right parietal lobe and aprosodia type were interesting as neither aprosodia 

type appeared to occur more frequently over the other. Articles reporting cases were nearly 

split in half – eight articles reported cases of parietal damage and subsequent receptive 

aprosodia while seven articles reported cases of parietal damage and expressive aprosodia. 

Of note, all cases in articles reporting parietal stroke and expressive aprosodia reported 

anterior involvement apart from Patel and colleagues (2018) who observed that damage to 

the supramarginal gyrus was a significant independent predictor of CoVF0. Straddling the 

posterior termination point of the Sylvian fissure, the supramarginal gyrus plays a key 

sensorimotor role integrating information from posterior and anterior brain regions (e.g., 

Hickok & Poeppel, 2007). Thus, the parietal lobe serves as shared ground for language 

production and comprehension processes with more anterior portions recruited for 

expressive affective prosody and posterior portions playing an integrative role with both 

expression and recognition of affective prosody.

4.2 Role of the ventral stream

Temporal regions were frequently associated with receptive over expressive aprosodia cases. 

Within the temporal lobe, the (posterior) superior temporal gyrus was the most frequently 

reported region, and it may help with processing acoustic-prosodic features from speech 

(Schirmer & Kotz, 2006; Wright et al., 2018). Subcortically, the basal ganglia were most 

often implicated in affective prosody compared to the thalamus and amygdala. Articles 

reporting cases of basal ganglia lesion associations did not show a prominence for receptive 

or expressive aprosodia (4 vs. 3 articles). The basal ganglia are posited to play a role in 

elements of both expression and recognition of affective prosody. The basal ganglia are a 

multifunctional set of nuclei responsible for many tasks, among which are emotion and 

speech-language perception (e.g., Grandjean, 2020; Lim, Fiez, & Holt, 2014; Paulmann, Ott, 

& Kotz, 2011) and production (e.g., see Grandjean, 2020 and Silveri, 2021 for reviews). 

How the basal ganglia differentially impact affective prosody performance remains to be 

clarified with future investigations, including more descriptive speech-language profiles 

(e.g., dysarthria) of individuals using comparable, quantitative measures, to help understand 

the relationship of impaired speech, language, and cognitive contributions to aprosodia 

symptoms (see Sheppard et al., under review). Additionally, many patients with basal 

ganglia lesions have hypoperfusion beyond the infarct, resulting in cortical dysfunction and 

later extension of the infarct (Hillis et al., 2002). Thus, an infarct within the basal ganglia 

could have led to different patterns of cortical hypoperfusion, not captured on imaging or 

classified in most of the reviewed articles, contributing to varying behavioral observations 

among patients with this stroke pattern.

As mentioned previously, some studies evaluated lesion sites associated with more specific 

underlying cognitive processes (Sheppard et al., in press; Wright et al., 2018) or vascular 
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syndromes akin to the classic aphasia syndromes (e.g., Ross, 1981). However, limited data 

available would not support review at this time.

4.3 Longitudinal stroke and aprosodia recovery

The importance of time post-stroke in determination of affective prosody lesion-symptom 

relationships is demonstrated by the few longitudinal studies available. Darby (1993) first 

assessed emotional prosody recognition in patients 7–10 days post-stroke and again about 20 

days post-stroke. He found that about half of patients who initially demonstrated deficits 

later recovered. Clearly, some lesions associated with deficits acutely would no longer be 

associated with deficits chronically. Similarly, Sheppard and colleagues (2020) studied 

patients within 5 days of stroke and conducted follow-up testing in a subset of patients at 

least 6 months post-stroke. They found that 40% of patients with impaired prosody acutely 

were no longer impaired chronically. As their lesions did not change, lesion-deficit 

correlations would be different at the acute versus chronic stage in these participants.

4.5 Findings from healthy adults

Review findings also converge with data from functional imaging of healthy adults. Many 

studies with healthy adults have reported right-lateralized frontotemporal activation during 

emotional prosody processing (e.g., George et al., 1996; Mitchell et al., 2003; Wiethoff et 

al., 2008; Wildgruber et al., 2005). Other studies have reported bilateral activation (e.g., 

Beaucousin et al., 2007; Buchanan et al., 2000; Ethofer et al., 2006; Ethofer et al., 2012; 

Grandjean et al., 2005; Kotz et al., 2003; Mitchell & Ross, 2008; Seydell-Greenwald et al., 

2020; Thönnessen et al., 2010), which has been proposed to reflect several stages of 

processing. For example, a recent study of emotional prosody recognition by Seydell-

Greenwald et al. (2020) compared content-neutral sentences spoken with emotional prosody 

to those with neutral prosody. For emotional sentences, they found frontotemporal activation 

in the RH along with bilateral activation in pars orbitalis, amygdala, and anterior insula. 

They concluded that emotional prosody processing is initially lateralized to the RH, but once 

acoustic features associated with specific emotions are identified in right temporal cortex, 

the information is processed bilaterally in inferior frontal cortex for evaluation and 

integration with semantic content.

In addition to functional neuroimaging, repetitive transcranial magnetic stimulation (rTMS), 

a temporary neurodisruptive technique that mimics cortical lesions, has also been used to 

investigate emotional prosody processing in healthy populations. Alba-Ferrera et al. (2012) 

investigated emotional prosody recognition in a group of healthy adults using rTMS 

targeting left vs. right superior temporal gyrus (STG). They found that emotional prosody 

recognition was disrupted following right but not left STG stimulation and concluded that 

right temporal regions were crucial for prosodic decoding while left temporal regions were 

not. In another rTMS study, van Rijn et al. (2005) observed significantly more disrupted 

emotional prosody detection than emotional semantic processing for fear and sadness 
following stimulation of the right fronto-parietal operculum, which they inferred as playing 

a role in withdrawal emotional processing.
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5. Current review limitations and future research considerations

The main limitation of this review is data quality in available studies. Most affective prosody 

studies have been small (<100 patients) and provide qualitative descriptions of lesions or 

lesion overlap in patients with a specified deficit. Only a few studies reported statistical 

associations between lesions and deficits. As mentioned in Section 3.1, the type of brain 

imaging (CT, MRI) may limit interpretation of affective prosody lesion-symptom 

relationships. Even though CT and MRI are reported to have equal sensitivity in acute 

hemorrhage identification, DWI can detect acute ischemia with superior sensitivity (e.g., 

Chalela et al., 2007; Kertesz et al., 1987; Merino & Warach, 2010; Vilela & Rowley, 2017) 

and better characterizes acute lesions compared to head CT (e.g., see Merino & Warach, 

2010; Vilela & Rowley, 2017). Impaired blood flow to nonlesioned tissue may also 

confound reported lesion data. Hypoperfusion of spared brain regions can result in 

(sub)acute (e.g., Hillis et al., 2001a,b; Hills et al., 2002) and even chronic (e.g., Richardson 

et al., 2011) deficits. Thus, impaired affective prosody performance may be due to presence 

and severity of not only the infarct but also the hypoperfused tissue, which may or may not 

reperfuse and improve function. Only one reviewed article (Wright et al., 2018) reported 

perfusion information, and one (Ross & Monnot, 2008) provided rationale for including 

participants beyond the time frame for reversible acute pathophysiologic effects (e.g., 

diaschisis, edema). Future acute lesion-symptom mapping studies would benefit from 

inclusion of perfusion data to help determine contributions of hypoperfusion, reperfusion, 

and infarct characteristics on affective prosody performance and on longitudinal stroke 

communication recovery mechanisms.

Patients with LH stroke were not always included in investigations of prosody localization. 

While many studies indicate a RH lateralization of affective (but not linguistic) prosody 

(e.g., Blonder et al., 1991; Cancelliere & Kertesz, 1990; Pell, 2006), others fail to support 

this lateralization (e.g., Blake et al., 2020). Studies employing functional imaging (e.g., 

Buchanan et al., 2000) and event-related potentials (e.g., Pihan et al., 2000) also indicate a 

RH lateralization of emotional prosody. More experimental designs including patients with 

LH stroke and patients with RH stroke are needed to validate previous findings of RH 

affective prosody specialization.

Stimuli-related factors may also limit review findings. Early investigations tended to rely on 

subjective tasks and measures (e.g., ratings) or live productions of emotional prosody 

sentences with more recent work utilizing acoustic analyses and pre-recorded stimuli. 

However, only some stimuli have been validated. Decontextualized tasks may pose another 

challenge by taxing attenuated cognitive resources (e.g., Tompkins, 2012) and obscuring true 

processing abilities. Patients with RH stroke benefit from contextual supports that aim to 

reduce cognitive demands (e.g., Blake et al., 2015; Tompkins, 1991; Tompkins & Flowers, 

1987; Zezinka & Tompkins, 2015), and more implicit tasks may better approximate 

everyday emotional prosody processing demands. Tompkins and Flowers (1987) found that 

adults with RH stroke improved in emotional prosody recognition following a congruent 

mood-priming paragraph similarly to adults with LH stroke and adults without brain 

damage. Likewise, Zezinka and Tompkins (2015) observed increased negative affect word 

use in discourse samples of patients with RH stroke following completion of a negatively-
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biasing task. More work is needed to understand how affective prosody task demands (i.e., 

cognitive-linguistic) impact neural processing patterns and behavioral performance in this 

population.

Because of the possible influence of these task demands, the type of task completed by 

participants may have influenced performance. Table 6 outlines the list of the aprosodia 

assessments completed by participants across studies and the proposed cognitive-linguistic 

skills required for successful processing. It may be the case that assessment tasks grouped 

together to investigate RH lesion-symptom relationships for expressive or receptive 

aprosodia were more heterogeneous rather than homogenous in nature, impacting the neural 

substrates recruited and ultimately the observations and conclusions drawn from study 

findings. To clarify, assessments of receptive aprosodia included discrimination (participants 

judge if a pair of emotional stimuli are the same or different) and recognition (participants 

judged the emotion of a sentence). Though both are assessing input prosody processing, 

these tasks recruit different degrees of cognitive-linguistic skills or processes. For instance, 

recognition of emotion from a sentence would require access to the unique profile of 

acoustic characteristics that denote the specific emotion (Wright et al., 2018), and access to 

the semantic representation of the target emotion, whereas discrimination does not require 

such higher-level processes. This need to integrate sensory and conceptual information 

during emotion recognition in sentences likely taxes cognitive processes, such as working 

memory capacity, more so than auditory discrimination tasks. Thus, when comparing 

performance across studies employing varying recognition (or production) tasks, neural 

regions necessary for processing may not be as obvious or congruent. Future work is vital to 

continue to understand the contributions of various networks underlying and supporting 

affective prosody and its processes.

Finally, future work would benefit from inclusion of more comprehensive patient 

communication profiles. Of the articles reviewed, only a subset reported on concomitant 

motor speech/facial muscle weakness (6/11), cognitive-linguistic skills (excluding emotional 

facial/gestural recognition; 8/11), and hearing acuity (4/11). Reported post-stroke 

communication abilities also varied from scores on specific assessments to (inconsistent) 

comments of impairment presence or absence. It is yet unclear how often affective prosody 

deficits may be attributed to breakdowns of task-specific processes (e.g., matching prosodic 

features to specific emotions; Wright et al., 2018) domain-general cognitive processes (e.g., 

immediate and working memory, attention, suppression (see Tompkins, 2012)), and/or 

sensory processes (e.g., acoustic feature extraction). Broader assessment of patients’ 

communication abilities is recommended to further develop the taxonomy of RH 

communication disorders (e.g., Blake et al., 2002; Tompkins, 2012). Sheppard and 

colleagues (under review) assessed prevalence of aprosodia and other co-occurring deficits 

in adults with RH lesions and observed that hemispatial neglect co-occurred with amusia 

and linguistic but not affective prosody deficits. Receptive affective aprosodia co-occurred 

with deficits in interpersonal interactions and less often with impairments of emotional 

semantic access and emotional facial expression recognition. As with the current review, the 

authors highlight the significant gap in the literature regarding co-occurrence of aprosodia 

with other deficits.
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6. Conclusion

Despite the limitations and future work needed to understand affective prosody localization 

in the RH, the reviewed studies indicate an essential role of right frontal (dorsal stream) 

regions in affective prosody expression, right temporal and subcortical (ventral stream) 

regions in affective prosody recognition, and right parietal regions for shared processes, 

mirroring similar network organization to that of propositional language in the LH.
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• Affective prosody refers to tone of voice or inflection changes that convey 

emotion

• Affective prosody processing is often impaired after right hemisphere (RH) 

stroke

• Systematic review of affective prosody localization following RH stroke is 

lacking

• Affective prosody production/recognition engages right dorsal/ventral brain 

regions

• Considerations for future affective prosody localization research are discussed
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Figure 1. 
PRISMA* Flow Chart of Article Selection for Systematic Review

*Moher, D., Liberati, A., Tetzlaff, J., Altman, D.G., & The PRISMA Group. (2009). 

Preferred reporting items for systematic reviews and meta-analyses: The PRISMA 

statement. PLoS Medicine, 6(7), e1000097.
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Table 1.

Article inclusion/exclusion criteria for review

Study Status Criterion

Included in review 
(study met all 
criteria for 
inclusion)

1. Study reported RH lesion localization and some link between lesion and performance (quantitative or qualitative 
comparison)
2. Study participants were 18+ years of age
3. Study participants had acquired focal cortical and/or subcortical RH regions (e.g., stroke, tumor, surgery (e.g., AVM 

repair)*
4. Study provided quantitative information on participants with RH damage separately if multiple patient groups 
included (e.g., RH, LH, cerebellar, etc.)
5. Study publication date between 01/01/1970–02/01/2020 (includes studies in press)
6. Study written/published in English or French
7. Full study published in a peer-reviewed journal
8. Study included original data addressing emotional prosody processing

Excluded from 
review (study met 
at least one 
criterion for 
exclusion)

1. Study compared participants with RH damage and participants without brain damage only**
2. RH localization was too broadly characterized (e.g., rMCA stroke, frontoparietotemporal lesion)
3. Affective prosody performance was not able to be linked back to lesion location (e.g., reported lesion location at the 
group-level only)
4. Article was a case study that reported multiple lesion sites
5. Publication was an abstract only
6. Study did not present original data (e.g., review, meta-analysis)
7. Reported animal models only
8. Participants with RH damage were not quantitatively identified separate from other clinical groups
9. Study participants enrolled had progressive etiologies or psychological disorders
10. Emotional prosody was not the focus of the study
11. Study published in a non-peer-reviewed journal
12. Study not published in English or French

Note. RH = Right hemisphere; LH = Left hemisphere; AVM = Arteriorvenous malformation; rMCA = Right middle cerebral artery

*
This inclusion criteria was later refined to include articles including participants with focal damage due to ischemic stroke only

**
Relevant to reviews assessing aprosodia in participants with RH vs. LH only
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Table 2.

Database Search Strategy Example

Search term combinations for PubMed (NLM)

“prosody” OR “aprosodia” AND “right hemisphere damage” OR “right hemisphere deficit” OR “right brain injury” OR “acquired brain injury” 
OR “traumatic brain injury” OR “brain tumor” OR “cerebrovascular disorders” OR “stroke”
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Table 4.

Effect sizes (reported and calculated) across affective prosody tasks in reviewed articles

Article Task Effect size for lesion analyses

ACUTE STROKE

Wright et al. (2018) - na

Starkstein et al. (1994)* Recognition in sentences 
(emotion expressed via 
prosody and semantics)

Congruent sentences: d = −0.72; Incongruent sentences: d = −0.62 (RHD < 
LHD); Likelihood of RHD > LHD for aprosodia presence: φ = 0.01; Likelihood 
of right temporoparietal or basal ganglia lesion causing aprosodia: φ = 0.03

Patel et al. (2018) - na

Sheppard et al. (2020)* Recognition in sentences Multivariable regression (reported): All emotions: Adjusted R2 = 0.52; pSTG 
Β = −0.903; Fear: Adjusted R2 = 0.77; Participants without and with pSTG 
lesions (t-tests; calculated): Happy: d = 0.38; Sad: d = 0.30; Angry: d = 0.25; 
Bored: d = 0.18

SUBACUTE/CHRONIC STROKE

Ross (1981) - na

Gorelick & Ross (1987) - na

Hughes et al. (1983) - na

Baum & Pell (1997) - na

Ross & Monnot (2008) Discrimination & 
Recognition (asyllabic, 
monosyllabic, and sentence)

Partial η2 = 0.15 (group (impaired RHD vs. impaired LHD vs. healthy 

controls)*task (discrimination, asyllabic recognition, monosyllabic recognition, 
sentence recognition))

Repetition (asyllabic, 
monosyllabic, and sentence)

Partial η2 = 0.23 (group (impaired RHD vs. impaired LHD vs. healthy 

controls)*task (word, monosyllabic, asyllabic))

Conversational discourse Adjusted R2 = 0.62 (RHD vs. LHD)

Darby (1993) - na

Cancelliere & Kertesz 

(1990)*
Recognition in sentences Deep central: d = −2.25; Posterior: d = −2.75; Central cortical: d = −4.58; Frontal: 

d = −4.42

Sentence repetition (affective 
prosody

Deep central: d = −1.30; Posterior: d = −1.66; Central cortical: d = −2.10; Frontal: 
d = −2.13

Sentence repetition (neutral 
prosody)

Deep central: d = −1.16; Posterior: d = −1.03; Central cortical: d = −1.35; Frontal: 
d = −1.04

Note.

*
 = Denotes calculation of population effect size (patient group mean - control group mean)/control group standard deviation)or phi (√X2/N) if not 

reported in original article; Control groups used for calculation of effect size comprised healthy adults except for Starkstein et al. (1994) when the 
control group comprised participants with LHD for performance on congruent vs. incongruent sentences; pSTG = Posterior superior temporal 
gyrus; RHD = Right hemisphere damage; LHD = Left hemisphere damage
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Table 5.

Articles reporting relationships between RH lesions and receptive/expressive aprosodia symptoms

RH region Cases (articles) of receptive aprosodia 
reported

Cases (articles) of expressive 
aprosodia reported

Ratio of 
receptive to 
expressive 
aprosodia 
cases

Ratio of 
expressive 
to receptive 
aprosodia 
cases

Superior frontal lobe Hughes et al. (1983)

Middle frontal lobe Darby (1993) Hughes et al. (1983)

Inferior frontal lobe Cancelliere & Kertesz (1990), Darby 
(1993)

Cancelliere & Kertesz (1990),
Gorelick & Ross (1987), Hughes et al. 
(1983), Patel et al. (2018), Ross 
(1981), Ross & Monnot (2008),
Wright et al. (2018)

Frontal lobe, total 3 9 0.33 3.00

Insula Cancelliere & Kertesz (1990), Wright et 
al. (2018)

Cancelliere & Kertesz (1990), Ross & 
Monnot (2008; anterior), Wright et al. 
(2018)

Insula, total 2 3 0.67 1.50

Superior parietal lobe Baum & Pell (1997, deep) Hughes et al. (1983, anterior)

Middle parietal lobe Gorelick & Ross (1987) Hughes et al. (1983, anterior)

Inferior parietal lobe Baum & Pell (1997), Darby (1993), 
Gorelick & Ross (1987), Hughes et al. 
(1983, posterior), Ross (1981, posterior), 
Starkstein et al. (1994)

Cancelliere & Kertesz (1990), 
Gorelick & Ross (1987, anterior), 
Hughes et al. (1983, anterior), Patel et 
al. (2018, SMG), Ross (1981, 
anterior)

Parietal lobe, total 8 7 1.14 0.88

Anterior temporal lobe Wright et al. (2018) Cancelliere & Kertesz (1990), 
Gorelick & Ross (1987)

Superior temporal lobe Baum & Pell (1997), Darby (1993, 
greatest overlap at pSTG), Cancelliere & 
Kertesz (1990, isthums with 
encroachment on pSTG), Gorelick & 
Ross (1987, pSTG), Hughes et al. (1983, 
pSTG), Ross (1981, mostly pSTG), Ross 
& Monnot (2008), Sheppard et al. (2020, 
pSTG), Starkstein et al. (1994), Wright et 
al. (2018)

Wright et al. (2018, hypoperfusion 
including pSTG)

Middle temporal lobe Darby (1993), Ross (1981)

Inferior temporal lobe Darby (1993), Ross (1981)

Temporal lobe, 
unspecified

Baum & Pell (1997) Baum & Pell (1997)

Temporal lobe, total 16 4 4.00 0.25

Anterior occipital lobe Darby (1993), Gorelick & Ross (1987), 
Hughes et al. (1983)

Occipital lobe, 
unspecified

Cancelliere & Kertesz (1990)

Occipital lobe, total 2 1 2.00 0.50

Amygdala Sheppard et al. (2020), Wright et al. 
(2018)

Basal ganglia Cancelliere & Kertesz (1990, putamen), 
Gorelick & Ross (1987), Ross & Monnot 
(2008, anterior putamen and globus 
pallidus), Starkstein et al. (1994)

Cancelliere & Kertesz (1990), Ross 
(1981), Ross & Monnot (2008, 
posterior putamen and globus 
pallidus)

Thalamus Ross & Monnot (2008)
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RH region Cases (articles) of receptive aprosodia 
reported

Cases (articles) of expressive 
aprosodia reported

Ratio of 
receptive to 
expressive 
aprosodia 
cases

Ratio of 
expressive 
to receptive 
aprosodia 
cases

Subcortical nuclei, 
total

7 3 2.33 0.43

IFOF Patel et al. (2018)

SLF Patel et al. (2018)

UF Patel et al. (2018)

internal capsule Gorelick & Ross (1987) Ross (1981)

corona radiata Cancelliere & Kertesz (1990)

White matter tracts, 
total

1 5 0.20 5.00

Note. Baum and Pell (1997) describe a patienťs lesion as temporoparietal-occipital, so likely the lesion is in the anterior aspect, but this was not 
stated specifically

RH = right hemisphere, pSTG = posterior superior temporal gyrus, SMG = supramarginal gyrus
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