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Abstract 

 Objective/Hypothesis: The vast majority of the global population speaks more than one 

language. In the United States, Spanish-English bilingual speakers are the largest bilingual 

group. Yet the potential effect of being bilingual, specifically a Spanish-English speaker, on 

voice quality is poorly understood. The current study consequently set out to systematically 

review the literature on the association between being a Spanish-English bilingual speaker and 

voice quality. 

 Study Design: Systematic Review 

 Methods: A systematic review of association was conducted using Moola et al.’s 

guidelines. A search string was developed and run in May 2024 across three databases: 

MEDLINE (via PubMed), CINAHL via EBSCOhost, and Scopus. After duplicate removal, title, 

and abstract screening, full-text screening was performed, and peer-reviewed articles considering 

voice quality measures in Spanish-English bilingual speakers were included. Data was extracted 

and presented in table format, and the quality of the articles was assessed using the Checklist for 

Analytical Cross-Sectional Studies.  

 Results: 685 records were retrieved, with 485 remaining after duplicate removal. After 

title and abstract screening, 25 full texts were screened, including eight articles in the review. 

Five studies included acoustic measures describing voice quality, with only three including 

auditory-perceptual analysis. The most commonly considered vocal trait in Spanish-English 

bilinguals was vocal fry, with the included studies pointing to increased vocal fry use when 

speaking English. 

 Conclusions: Only a few articles discuss potential vocal changes in Spanish-English 

bilinguals. Further research is needed to elucidate any potential vocal changes related to being a 

bilingual speaker, as the current small number of studies and mixed findings make drawing 

conclusions difficult. More standardization across voice and language assessment could be 

beneficial. 

Keywords: systematic review – auditory-perceptual voice quality – acoustic voice quality – 

bilingual speaker  
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Introduction 

 Speaking more than one language is omnipresent globally. In the United States 

specifically, according to Census data from 2019, over 67 million individuals spoke a language 

other than English at home 1. Despite the high prevalence of bilingual and multilingual speakers, 

the impact of speaking more than one language on vocal function is poorly understood. While no 

universally accepted definition of bilingualism exists, it can be defined as using two or more 

languages in day-to-day life 2. Native proficiency in both languages is not required to be 

considered bilingual, and many bilingual speakers may not have similar language proficiency in 

both languages, which may go hand in hand with the life domains each language is used in 2.  

For example, of the 67 million Americans speaking a language other than English at home, over 

41 million people spoke Spanish at home, with 97% of this population indicating some level of 

English proficiency 1. The number of Spanish-English bilingual speakers is projected to increase 

due to  immigration to the United States 1,3. The described group of bilingual speakers who speak 

Spanish at home does not include native English speakers with some proficiency in Spanish, 

meaning that the entire population of Spanish-English bilingual speakers is likely even more 

extensive. 

Due to the prevalence of Spanish-English bilinguals in the United States, research interest 

has grown regarding aspects of their speech, language, and voice. The linguistic differences 

between English and Spanish have been described in the literature. Though not exhaustive, 

examples of differences include Spanish incorporating five pure vowels, while English has up to 

twenty. Similarly, the languages have different consonants and stress patterns 4.  While 

differences across languages are more straightforward, within-language differences also exist. As 

such, collapsing all Spanish-English bilinguals into one group may be overgeneralizing across 

dialect, culture, and language experiences. For example, Spanish speakers in the United States 

include, among others, individuals of Mexican, Latin-American, or Caribbean origin, with each 

country of origin presenting cultural, ethnical, linguistic, or religious differences despite all of 

them speaking Spanish 3. 

 While these between and within linguistic differences have been thoroughly researched, 

an underrepresented aspect of research in Spanish-English bilingual speakers is potential 
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differences in vocal function. Multiple mechanisms have been proposed to explain differences in 

vocal quality when speaking a second language, though the majority of the studies below did not 

include Spanish-English speakers. Potential hypotheses for vocal differences in bilingual 

speakers include differences in the phonetic and prosodic structure of the languages spoken, thus 

impacting resulting vocal measures 5–8, linguistic and cultural differences of the language spoken 

9,10, or different linguistic, neuromotor, or cognitive demands in the spoken language 11–14. 

Pineda-Pérez et al. 15 summarized the available evidence on vocal function in bilingual speakers. 

Their review included the following language combinations: English-Arabic, English-Russian, 

English-Cantonese, Turkish-Farsi, English-Spanish, Finnish-English, English-Korean, English-

Mandarin, Hebrew-English, and Welsh-English across a variety of language experiences. The 

authors concluded that across all these different language pairs and experiences, speaking a 

second language may most notably impact fundamental frequency, with the fundamental 

frequency at times being higher for the first acquired language (L1) or for the second acquired 

language (L2)16. For the other acoustic and voice measures included in their review, insufficient 

data was available to draw conclusions, highlighting how the relationship between bilingualism 

and vocal function is not yet completely understood. Their search, performed in 2020, only 

retrieved 10 articles, with only one discussing Spanish-English bilinguals 5,15. Since Pineda-

Pérez’ review, additional studies, including even more language combinations, have been 

published exploring more of the above-mentioned hypotheses. For example, Peters et al.17 

considered how cognitive load may correlate with vocal changes in speakers of Low and High 

German. Georgiou and Kaskampa found some voice quality differences between Greek 

monolingual and Albanian-Greek bilingual speakers, which they explained as crosslinguistic 

influence18. Despite the large variety of languages studied, no clear picture on voice quality in 

bilingual speakers has emerged. Moreover, given the paucity of studies in bilingual Spanish-

English speakers, a closer look at this population is warranted. 

Updating and summarizing the body of evidence on vocal changes in bilingual speakers 

is critical, as it has been suggested that bilingual and multilingual speakers may require their own 

normative data for vocal measures 19.  To the best of our knowledge, multilingual and/or 

multicultural normative data on vocal parameters are lacking at present. Moreover, challenges 

may arise when the provider does not speak the same languages as the client. It has been 

suggested that clients speaking a language other than the provider (e.g., Spanish-speaking client 



3 

 

and English-speaking provider) may face delays in the diagnosis of voice disorders, such as 

laryngeal dystonia 20.  Consequently, considering potential vocal changes in bilingual speakers is 

part of culturally competent care provision and may aid in better identification and assessment of 

voice disorders across different cultural and linguistic groups. 

Therefore, this study aimed to systematically review the published literature investigating 

the connection between voice quality and bilingualism, specifically in Spanish-English speaking 

populations. 

Materials and Methods 

This systematic review of association was conducted using the guidelines described in 

Moola et al. 21. By these guidelines, the PICO research question was adapted to describe the 

population (P), exposure of interest (E), and Outcome (O). The research question for this project 

was: What is the connection between speaking a second language (E) and voice quality (O) in 

Spanish-English bilingual speakers (P)? 

A three-part search string was used to identify the relevant articles connected with the 

“AND” operators. The first part searched for “bilingual/multilingual” and related synonyms, the 

second for Spanish and English, and the third for “voice quality” and related terms. The general 

search string is available in the Appendix. Each search string was adapted to the database it was 

run in, i.e., database vocabulary (e.g., MeSH terms for PubMed) was used where appropriate. 

The following databases were searched on May 30th, 2024: MEDLINE (via PubMed), CINAHL 

via EBSCOhost, and Scopus. No time restrictions were set, meaning that every relevant 

publication published prior to or on the search date was included.  A hand search was also 

performed, though no additional records were retrieved. 

After retrieving the records, two researchers (AC, MS) independently performed title and 

abstract screening using the Covidence software 22. In case of disagreement, a third researcher 

(ZT or MD) was consulted to achieve consensus. To be included in the study, records needed to 

be (1) published in a peer-reviewed journal, (2) be an observational study, including retrospective 

and prospective studies, as well as cross-sectional, longitudinal, and case-control studies, (3) 

include bilingual Spanish-English speakers, (4) include measures of voice quality (auditory-

perceptual, acoustic, or aerodynamic measures). The following criteria warranted exclusion from 



4 

 

the study: (1) reviews, (2) discussing only language combinations other than Spanish-English 

speakers, and (3) discussing only monolingual English or Spanish speakers. A similar process 

and identical inclusion and exclusion criteria were employed for the full-text screening. 

Data were extracted from the included studies independently by two researchers (AC, 

MS) and verified by two researchers (ZT, MD). Consensus was sought in case of disagreement. 

The following information was extracted for each study: first author and publication year, 

population included in the study, voice measures included in the study, and results. Quality 

control of the articles was performed using the Checklist for Analytical Cross-Sectional Studies 

by the Joanna Briggs Institute 23. Two researchers (AC, MS) independently assessed each article. 

Verification of the quality control assessment was performed by two researchers (ZT, MD), who 

also intervened in case of non-consensus of the initial researchers. The extracted data and quality 

assessments were then tabulated for analysis. Data for articles studying the identical populations 

were collapsed in the table. Due to the methodological variability of the included studies, a meta-

analysis was not performed. 

Results 

 The search string was run in the above-described databases in May 2024, retrieving 485 

records after deduplication (see Figure 1 for an overview). After the screening process, eight 

articles were included in the systematic review. An overview of the articles and the extracted data 

can be found in Tables 1-2. The assessment of the article’s quality can be found in Table 3.  

 Based on the quality appraisal 23,  all included studies did not meet at least one 

component of the quality appraisal. Overall, five of the eight articles were rated as low quality. 

Most commonly, the articles did not describe the subject in sufficient detail: some of the articles 

did not include where their speakers came from or lived, what variety of Spanish they spoke, or 

years of experience and proficiency level in the language. All of these factors could be 

hypothesized to have a potential impact on voice. Additionally, most studies relied on self-

reporting to determine whether a participant was monolingual or bilingual, potentially 

introducing bias in the results. The other most common issue was not identifying confounding 

factors or describing strategies to deal with them. More details are available in Table 3. 
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 Across the eight included studies, a total of 107 Spanish-English bilingual speakers were 

included. The participants were mostly recruited within the United States, including both native 

English and native Spanish speakers with differing levels of proficiency. Though not all studies 

included a control group, two studies included monolingual English speakers 5,19, one study 

included monolingual Spanish speakers 24, and one study included both functionally monolingual 

English and Spanish speakers 25,26. Most of the studies relied on self-reporting to determine the 

language status of the participants. Cantor-Cutiva, Bottalico, et al. 27 additionally included an 

auditory-perceptual measure of accentedness, while Duarte-Borquez et al. 28 relied on a language 

assessment, and Gibson et al. 25,26 on language usage. 

 As for voice measures, various measures and stimuli were included across the eight 

studies. Acoustic voice measures performed on sustained vowels and/or running speech were the 

most common, with five studies taking this approach 5,19,24,27,29. Most of these included 

fundamental frequency in their measures, along with one or more common voice measures such 

as jitter, shimmer, harmonics-to-noise ratio, cepstral peak prominence (CPP), and long-time 

average spectra (LTAS) 5,19,24,29. One study also included a multidimensional measure: the 

Cepstral Spectral Index of Dysphonia (CSID) 19. Two studies used acoustics to look at vocal fry: 

the percentage of automatically detected vocal fry in one study (Cantor-Cutiva, Bottalico et al., 

2023) and visual analysis of the spectrogram in another 28. Two studies used auditory-perceptual 

analysis on their collected stimuli; one used the CAPE-V protocol 19, while one only identified 

the presence of vocal fry 25,26. 

 Multiple studies described language effects in their studies. More vocal fry was noted 

when speaking English, regardless of language dominance 25,26,28 or first language 27. As for the 

distinction between speaking a first and second language, the data is less clear. For bilingual 

speakers with English as the first acquired language (L1), one study found more vocal fry in both 

English and Spanish 27. Another study found a higher fundamental frequency when speaking 

Spanish in bilingual speakers with Spanish as L1 29, while another found no effect of language 

dominance 28. 

 No clear conclusions can be drawn when comparing bilingual speakers with monolingual 

speakers. Gibson et al. 25,26 did not find differences between their functionally monolingual and 

bilingual speakers for vocal fry. On the other hand, Procter and Joshi 19 describe a higher CPP, 
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indicating more harmonic vocal fold vibration, in monolingual English speakers compared to 

bilingual Spanish L1 speakers. However, the studies by Cantor-Cutiva and colleagues 5,24 found 

mixed results: some measures in their research indicate better voice quality for bilinguals as a 

group (jitter, shimmer, HNR), while others indicate better voice quality for monolinguals (jitter, 

NHR) with potential effect of sex. 

Discussion 

 This systematic review summarized the available evidence on voice quality differences in 

bilingual Spanish-English speakers. To date, a limited number of studies have been conducted in 

Spanish-English bilinguals as it relates to phonatory function. Major findings of this review 

include the most common acoustic findings reported, methodological variability affecting 

interpretability, and gaps still to be addressed in future studies. We highlight these findings in the 

context of the current landscape of the literature as well as recommendations for future research 

moving forward.  

Voice Measures in Bilingual Speakers 

 The most common vocal measures reported in the studies included in this review were 

acoustic measures. Acoustic measures have the benefit of being reasonably accessible, objective, 

and non-invasive 30,31, which could explain their widespread use. Of note, most of the studies 

included single acoustic measures, including fundamental frequency, jitter, shimmer, etc. The use 

of singular acoustic measures has been contested in the literature. Several of these single acoustic 

measures (including jitter, shimmer, and harmonics-to-noise ratio) are only valid in sustained 

vowels, limiting the ecological validity of the measurements, and may be unreliable when used 

in dysphonic voices 30,32. Consequently, the use of spectral measures (CPP) has been 

recommended by the American Speech-Language Hearing Association, though they have not yet 

been internationally adopted 30,33.  While using multiparametric measures (such as the Acoustic 

Voice Quality Index 34 or Cepstral Spectral Index of Dysphonia 35) may be more reliable and 

valid 32, these measures may still include perturbation measures not reliable in dysphonic voices 

30. As such, the measures included by the studies in this review mirror the current practice and 

dilemmas on using acoustics in describing voice quality. 
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Regardless of measurement choice, fundamental to all acoustic measurements should be 

detailed reporting, as factors such as recording equipment and environment can impact the most 

commonly used acoustic measures 30, which was taken into account when performing the quality 

assessment (Table 3). While most included studies provided information on their recordings and 

acoustic analyses, further standardization of both the execution and reporting of acoustic 

measures could benefit inter-study comparisons in future reviews, e.g. reporting the model of the 

pre-amplifier, microphone, software, etc. The final concern regards whether acoustic measures 

can be validly compared across languages. In their recent article, Brockmann-Bauser and de 

Paula Soares 30 called for standardizing the stimuli (vowels and otherwise) used for acoustic 

analysis across languages as evidence suggests that phonetic content can impact the output of 

acoustic analyses 36. Any differences in acoustic measures between languages that did not 

account for these phonetic differences could be hypothesized to be caused by phonetic content. 

This limits the interpretation of most of the acoustic measurements included in this review, but 

could also explain the inconsistent findings for the acoustic measurements across speakers and 

languages. 

 Auditory-perceptual measures were only included in three studies 19,25,26. This is 

surprising, given that auditory-perceptual measures are one of the most commonly used voice 

measures in practice due to their simplicity and ease, and are considered the benchmark in voice 

assessment 32,37. Some challenges of using auditory-perceptual ratings may be the more 

subjective nature of the ratings and, associated with that, questions about reliability and validity 

37. The use of standardized protocols, such as the Consensus-Auditory Perceptual Evaluation of 

Voice (CAPE-V) 38 or the GRBAS scale 39 can help alleviate such concerns. However, these 

protocols have different uses 40 and are not available in every language, though the CAPE-V was 

adapted to Spanish by two different research groups 41,42. Moreover, auditory-perceptual 

judgments are impacted by the characteristics of the listener, including their experience level and 

profession 32. More relevant for the question at hand is that linguistic and cultural background 

could also impact listener ratings of voice quality, for example, when rating a non-native 

language or accented speech 43–45. However, this idea should be approached with caution as this 

finding is not unanimous in the literature, with some authors finding no impact of cultural-

linguistic background on auditory-perceptual ratings of voice quality 46, and a recent studies 
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finding accurate auditory-perceptual ratings of dysphonic voices of clients with accented speech 

or speaking a different language than the clinician altogether 20,47.  

 Interestingly, none of the included studies reported on aerodynamic or self-perception 

data or data on the visualization of the vocal folds, though all of these are considered part of a 

comprehensive voice evaluation 32. Consequently, the potential impact of speaking Spanish and 

English on these measures remains unclear. While low-tech aerodynamic measures are available, 

some of the recommended aerodynamic measures by Patel et al. 33 can only be collected using 

specialized equipment, with only a few commercially available options 48, which can be cost 

prohibitive for clinicians and researchers alike. Patient-reported outcome measures are also part 

of a comprehensive voice evaluation and require some additional considerations in multilingual 

speakers. Emerging research is showing that translations of patient-reported outcome measures, 

such as the Voice Handicap Index, may not be reliable if the translation does not account for 

cultural and linguistic differences between languages and even dialects49. Summarizing, the 

whole voice assessment process needs to take the client’s cultural and linguistic background into 

account. 

Vocal Fry When Speaking English 

 The most commonly discussed vocal quality characteristic across the eight included 

articles was vocal fry, assessed acoustically or auditory-perceptually. While no definitive 

conclusions can be drawn based on the limited number of studies included in this review, the 

included studies pointed towards increased vocal fry use when speaking English, regardless of 

language experience 25–28. Acoustically, vocal fry is phonation at significantly lower fundamental 

frequencies than the modal register, typically lower than 100Hz, that does not differ across 

biological sex, unlike other vocal registers 50–52. Additionally, less periodic vocal fold vibration 

(e.g., increased jitter, shimmer, decreased cepstral peak prominence) has been noted 50,51. 

Auditory-perceptually, vocal fry sounds “creaky,” “rough,” or “like popping popcorn” due to the 

slow vibration of the vocal folds 50. The prevalence of vocal fry, and especially a potential 

increase in the prevalence of glottal fry in young American-English women, has been debated 

51,53. However, in their systematic review, Dallaston and Docherty 54 found no evidence 

supporting the increasing prevalence in the literature. The use of vocal fry may be determined by 

linguistic indicators, such as vocal fry serving as a prosodic marker at the end of a sentence or 
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phrase 51,55. Authors have also suggested more sociolinguistic grounds for the use of vocal fry, 

with speakers modeling their voice quality after communication partners 56 or influential 

speakers as celebrities 55,57. Vocal fry thus could signal being part of certain social groups 51 or be 

adopted to indicate characteristics as masculinity, professionalism, and higher social status 51,53. 

However, using vocal fry may also have negative sociolinguistic impacts especially in young 

female speakers 51, as they are perceived more negatively, including less competent, less 

educated, less professional, etc., by both peers and individuals in positions of power 58,59. 

Additionally, vocal fry on a phonatory level has been associated with laryngeal tension and vocal 

fatigue, and could contribute to the development of voice disorders or be a symptom of one 60, 

though more recent publications challenge that concept 61. Consequently, it is interesting that the 

current systematic review supports speakers using more vocal fry when speaking English, 

regardless of their language experience, in a predominantly female and young sample. No 

explanations for the phenomenon are available, though we hypothesize that linguistic and 

cultural factors are at play in bilingual and monolingual speakers. More research is needed to 

understand potential vocal changes better when speaking English. 

Language Status Determination 

 The studies included in this systematic review employed a variety of language 

assessments to determine their participants' language status (e.g., language proficiency, language 

history), including self-reporting, accentedness ratings, measures derived from language 

exposure, or even a standardized test. Self-report of language proficiency has been shown to be 

relatively accurate 62, though the different questions researchers and clinicians ask may make 

comparisons difficult 63. An example of a more standardized tool for self-report of language 

experience and proficiency is the Language Experience and Proficiency Questionnaire LEAP-Q, 63, 

which future studies could consider using. Still, Gollan et al. 62 recommend not solely relying on 

self-report to determine language proficiency. 

 While performing a full language assessment may be outside the scope of the clinical 

issue being addressed, familiarity and/or time of many voice clinicians and researchers, with no 

available consensus on how to best assess language proficiency 64, some shorter language 

assessments could be included. One such example, also used in one of the included studies 28, is 

the Multilingual Naming Test (MINT, Gollan et al., 2012), developed to test proficiency more 
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objectively. The MINT and its adaptation MINT Sprint 65 could provide more objective data in 

addition to self-report. Other short language proficiency measures may be available, though a 

full review of these tools is outside the scope of the current systematic review. 

Limitations & Future Research Directions  

The methodological variability across the different studies for determining language 

status and analyzing voice quality made the conduction of a meta-analysis inappropriate. Future 

studies could consider using more standardized measures for either of these aspects. 

Additionally, the studies combined do not provide a holistic, comprehensive overview of the 

landscape of voice assessment in bilingual Spanish-English speakers. More information is 

needed on how speaking multiple languages, specifically Spanish-English, can impact 

aerodynamic measures of voicing (i.e., transglottal airflow), self-perception measures of voice 

quality, or even visualization of the vocal folds. Importantly, the current study was limited in 

scope because it only considers Spanish-English bilinguals. Additional language combinations 

and multilingual (rather than bilingual) speakers may be of interest to researchers to further 

elucidate the connection between language and voice quality. Furthermore, it is of note that one 

research group published half of the studies included in this systematic review. While this is not a 

limitation per se, replication of these studies by other groups could provide valuable support for 

their findings. The potential underlying mechanisms of the vocal changes in bilingual speakers 

have not yet been thoroughly investigated. These theories could be tested by controlling for or 

manipulating the phonetic content of stimuli, cognitive load and stress levels, and other 

associated factors. To this end, a closer collaboration of speech-language pathologists and other 

professionals with different specializations (e.g., voice or language) could prove beneficial. 

Conclusions 

The current study investigated the potential relationship between vocal changes and 

speaking more than one language in Spanish-English bilinguals. The systematic review included 

eight articles. Across these articles, there was some indication of changes in voicing measures 

when speaking a first or second language. Most notably, more vocal fry appeared to be present 

when speaking English or being a native English speaker. However, more research on bilingual 

speakers is needed considering potential etiological mechanisms for the vocal changes in 

bilingual speakers. 
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Tables and Figures 

Figure 1 

Overview of the screening, in- and exclusion process. 
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Table  1 

Overview of the demographic and language data extracted from the included articles. 

Article Bilingual Spanish-English population Monolingual control group Language measures 

Cantor-Cutiva et al., 

2021 5 

13 L1 English speakers 

- 4 males (age?) 

- 9 females (age?) 

40 M English speakers 

- 18 males (age?) 

- 22 females (age?) 

Self-report 

Cantor-Cutiva, 

Bottalico, et al., 2023 27 

13 L1 English speakers 

21 L1 Spanish speakers 

➔ 22 females, 12 males (24 years) 

n/a Self-report 

Auditory-perceptual 

accentedness assessment to 

verify classification 

Cantor-Cutiva, 

Calvache Mora, et al., 

2023 29 

8 L1 Spanish speakers (35 years) 

- 6 females (age?) 

- 2 males (age?) 

n/a Self-report 

Cantor-Cutiva, 

Jiménez-Chala, et al., 

2023 24 

11 L1 Spanish speakers 

- 11 females (age?) 

17 M Spanish speakers  

- 17 females (age?) 

Self-report 

Duarte-Borquez et al., 

2024 28 

21 Spanish-English speakers (21.23 

yearsa) 

- 4 males 

- 17 females  

n/a Self-report 

Language dominance score 

based on MINT Sprint 

Gibson et al., 2017; 

Gibson & Summers, 

2021 25,26 

10 Spanish-English speakers 

- 10 females (age?) 

25 M English speakers 

(functionally monolingual) 

- 25 females (age?) 

23 Spanish speakers 

(functionally monolingual) 

- 25 females (age?) 

Self-report 

Percent daily experience in 

English and Spanish 

Procter & Joshi, 2022 
19 

10 L1 Spanish, L2 English speakers 

- 5 males (35.2 years) 

- 5 females (35.0 years) 

 

10 M English speakers 

- 5 males (31.0 years) 

- 5 females (28.6 years) 

Self-report 

Note: L1, first language; M, monolingual 
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a Calculated by the authors based on data available in manuscript 

Table 2 

Overview of the used vocal stimuli, voice quality measures and results of the included studies. 

Article Stimuli Voice quality measures Results 

Cantor-Cutiva et 

al., 2021 5 

Rainbow passage 

(English) 

F0, F0 SD, jitter, 

shimmer, HNR, CPPS 

L1 English vs. M English, speaking English: ≈ F0, ≈ CPPS, 

↓ shimmer, ↑ HNR 

Female L1 English vs. female M English, speaking English: 

↓ F0, ↓ F0 SD, ↓ jitter, ↓ shimmer 

Male L1 English vs. male M English, speaking English: ↓ 

F0, ↑ F0 SD, ↑ jitter, ↑ HNR 

Cantor-Cutiva, 

Bottalico, et al., 

2023 27 

Rainbow passage 

(English) 

El caballero de la 

armadura oxidada 

(Spanish) 

Percentage of automatic 

detected vocal fry 

L1 English vs. L1 Spanish: ↑ vocal fry in English and 

Spanish 

L1 English + L1 Spanish, speaking Spanish: ↓ vocal fry, no 

association of gender or age 

Cantor-Cutiva, 

Calvache Mora, 

et al., 2023 29 

Rainbow passage 

(English) 

El caballero de la 

armadura oxidada 

(Spanish) 

F0, LTAS (alpha ratio, 

L1L10, MidHigh ratio) 

L1 Spanish, speaking Spanish: ↑ F0 

L1 Spanish, speaking English: ↑ alpha ratio, ↓ MidHigh 

ratio, ↑ vocal effort 

Cantor-Cutiva, 

Jiménez-Chala, et 

al., 2023 24 

Sustained vowel /a/  

El caballero de la 

armadura oxidada 

(Spanish) 

F0, jitter, shimmer, 

HNR, CPPS 

M Spanish vs. L1 Spanish, reading English: ↓ F0, ↑ 

shimmer, ↓ NHR 

Female M Spanish vs. L1 Spanish, vowel: ↑ F0, ↓ CPPS 

Duarte-Borquez 

et al., 2024 28 

Little Red Riding 

Hood (English) 

Caperucita Roja 

(Spanish) 

Visual analysis of 

recording for modal, 

creaky, breathy voice at 

end of utterance 

L1 ?, speaking Spanish: ↑ breath, ↓ creak, ↑ breathy-creaky, 

↓ modal voice utterance final. No effect of language 

dominance. 
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Gibson et al., 

2017; 

Gibson & 

Summers, 2021 
25,26 

Nonwords in English 

and Spanish 

Auditory-perceptual 

identification of vocal 

fry 

L1 ?, M English, speaking English: ↑ vocal fry 

M English: ↑ vocal fry on unstressed syllables 

 

Procter & Joshi, 

2022 19 

Rainbow passage 

(English), CAPE-V 

sentences, sustained 

vowel /a/ 

Auditory-perceptual 

analysis using CAPE-V, 

F0, jitter, shimmer, 

NHR, CPP, CSID 

L1 Spanish, speaking English: ↓ CPP for all-voiced CAPE-

V sentence 

Note: CAPE-V, Consensus Auditory-Perceptual Evaluation of Voice; CPPS, smoothed cepstral peak prominence; CSID, Cepstral 

Spectral Index of Dysphonia; F0, fundamental frequency; HNR, harmonics-to-noise ratio; L1, first language; L1 ?, first language 

unknown; LTAS, long-time average spectrum, M, mololingual; NHR, noise-to-harmonics ratio; SD, standard deviation
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et al., 2023 29 
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Appendix 

Search Strings 

Bilingual, bilinguals, bilingualism, bi-lingual, bi-linguals, bi-lingualism 

Multilingual, multilinguals, multilingualism, multi-lingual, multi-linguals, multi-lingualism 

AND 

Spanish 

English 

Spanish-English, English-Spanish 

AND 

Voice, vocal, vocalization 

Phonation 

Larynx 

Fundamental frequency, pitch, intonation, prosody 

Intensity, loudness, 

Acoustic 

Aerodynamic 


