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Abstract

Background: Connective Tissue Disease (CTD) in children may involve the laryngeal muscles and structures, leading to voice
disorders that can significantly affect communication and quality of life. Objectives: This study aimed to assess voice disorders
in children with CTD using the Pediatric Voice Handicap Index (pVHI) score and Fiber Optic Laryngoscopy (FOL), and to
analyze the association between these two parameters. Methods: This study included children aged 1-18 years diagnosed with
CTD. The pVHI was used as a subjective tool for voice assessment (scores >10.5 indicated pathology), while FOL was used as
an objective tool to evaluate the anatomy and physiology of the vocal folds and surrounding cartilages. The association between
pVHI and FOL findings was assessed using the chi-square test with kappa agreement analysis. Results: There were 33 patients
with SLE and 5 patients with other CTDs. Eight out of 38 children demonstrated high pVHI scores, while 30 out of 38
demonstrated low pVHI scores. Arytenoid hyperemia was the most frequent inflammatory finding (n = 7), followed by hyperemia
of the vocal folds (n = 5). Edema was observed in the arytenoids (n = 2), as well as in the vocal folds and ventricular folds (n =
1 each). Hyperemia of the epiglottis and ventricular folds was each noted in one patient. A pVHI score >10.5 showed a significant
association with abnormal FOL findings (OR = 8.250; 95% CI: 1.373-49.574; p = 0.012). The agreement between pVHI scores
>10.5 and abnormal FOL findings was moderate (Kappa = 0.379, p = 0.012). Conclusions: The prevalence of voice disorders
was identified in a substantial proportion (36.8%) of children with CTD. pVHI scores >10.5 were significantly associated with
abnormal findings on fiber optic laryngoscopy. However, the pVHI alone cannot be used to diagnose voice disorders because its
agreement with FOL findings was only moderate.
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1. Introduction

Connective Tissue Disease (CTD) in children, such as sys- sclerosis, and mixed connective tissue disease (MCTD), is a
temic lupus erythematosus (SLE), dermatomyositis, systemic chronic multisystem autoimmune disorder characterized by
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the production of autoantibodies and immune complex depo-
sition, leading to widespread inflammation and organ damage.
While CTD has been predominantly studied for its renal, neu-
rological, and dermatological manifestations, voice impair-
ment has also been documented in adults with CTD. However,
there is still a paucity of research focusing on the pediatric
population [1].

The incidence of SLE in children in the Asia-Pacific region
is approximately 0.9-3.1 per 100,000 population per year,
with a prevalence of 4.3—45.3 per 100,000 population. The im-
pact of CTD on voice disorders in children has also been ob-
served clinically, with two severe cases of voice disorder, in-
cluding aphonia, documented at Prof. I. G. N. G. Ngoerah
General Hospital. These findings suggest that CTD may affect
laryngeal structures, leading to voice disorders [2].

Laryngeal involvement in CTD, although under-reported,
may manifest as mucosal inflammation, vocal fold edema,
cricoarytenoid arthritis, and even vocal fold paralysis. These
pathological changes can significantly affect voice quality and
may impair a child’s communication, social interactions, emo-
tional well-being, and overall quality of life. Despite these po-
tential impairments, voice assessment is not routinely inte-
grated into the clinical evaluation of pediatric CTD patients,
which may result in the underdiagnosis of voice disorders in
this population [3, 4].

The Pediatric Voice Handicap Index (pVHI) is a validated
caregiver-reported instrument used to assess the functional,
emotional, and physical impact of voice disorders in children.
The pVHI provides a subjective assessment of voice-related
quality of life and may help identify children requiring further
otolaryngological evaluation [3-5].

Given the limited evidence regarding voice disorders in pe-
diatric CTD populations, further investigation is needed to
better understand the prevalence and clinical significance of
laryngeal involvement in these patients. [6, 7] Therefore, this
study aimed to assess voice disorders in pediatric CTD pa-
tients using the pVHI and fiberoptic laryngoscopy, and to an-
alyze the association between these two parameters.

2. Materials and Methods

This was a cross-sectional study conducted at pediatric Al-
lergy, Immunology, and Rheumatology Division and the oto-
laryngology outpatient clinic of Prof. I. G. N. G. Ngoerah
General Hospital from March to June 2025.

The research population was children diagnosed with CTD
at Prof. Dr. I. G. N. G. Ngoerah General Hospital, and the tar-
get population consisted of those who attended the hospital
from March to June 2025. The inclusion criteria were children
aged 1-18 years, having a current or previous history of voice
problems, children or parents who were able to read and write,
and accessible and complete electronic medical record data.
The exclusion criteria were patients who refused to participate
in completing the questionnaire, refused to undergo the laryn-
goscopy procedure, had a history of congenital voice disorders,
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neurological diseases affecting phonation, recent or active up-
per respiratory tract infections, intubation, head and neck
trauma, or decreased consciousness.

Samples were collected using consecutive sampling. All pa-
tients who met the inclusion criteria were included in the study.
The minimum sample size calculation for an analytical com-
parative study with unpaired categorical data resulted in a re-
quired sample size of 32 participants.

The data collected in this study included age, gender, initial
diagnosis, duration of CTD treatment, and voice disorder. The
operational definitions of the variables were as follows: Age
was the chronological age at the time of sampling. Age was
calculated based on the date, month and year of birth, and is
expressed in full years. The variable was presented as contin-
uous data. Gender was determined based on phenotypic ap-
pearance. The variable was presented as categorical data, with
the categories (1) male and (2) female. Connective Tissue Dis-
case was defined as a chronic multisystem autoimmune con-
dition in children treated at the Pediatric Allergy, Immunology,
and Rheumatology Division.

Voice disorder was assessed using the Pediatric Voice
Handicap Index (pVHI) and flexible laryngoscopy. Either the
child or their parents can complete the pVHI, which assesses
functional, physical, and emotional aspects of voice disorders
in children. A cut-off point of 10.5 with 95.9% sensitivity and
92.5% specificity was determined for the overall score of the
pVHLI. Patients with a pVHI score >10.5 were considered ab-
normal [13].

Objective Voice Analysis was performed using flexible
laryngoscope to identify structural laryngeal abnormalities.
Flexible laryngoscopy examinations were performed by a sin-
gle Ear-Nose-Throat specialist in the outpatient clinic accord-
ing to standard operational procedures [9].

The research instruments consisted of electronic medical
record data from Prof. I. G. N. G. Ngoerah General Hospital,
the pVHI questionnaire, and flexible laryngoscopy findings
evaluated by an ENT consultant.

Data analysis was conducted with descriptive statistics
(mean = SD, frequencies) for pVHI scores and clinical varia-
bles. The association between pVHI scores and flexible laryn-
goscopy findings was assessed using the chi-square test and
kappa agreement analysis in SPSS version 25.

Ethical clearance was obtained from the Institutional Ethi-
cal Committee of the Faculty of Medicine, Universitas Uda-
yana  Ngoerah  Hospital with  approval number
DP.04.03/D.XVI1.2.2.2/35903/2025. Research permission
was secured before accessing medical records from Ngoerah
Hospital with number 1108/UN14.2.2.VII.14/LT/2025.

3. Results

There were 45 children diagnosed with CTD during the
study period. Seven children refused to undergo the procedure,
and 38 children were included in this study as shown in the
study flowchart (Figure 1). The characteristics of the study
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subjects are shown in Table 1.

Children with CTD at Prof IGN.G .
Ngoerah hospital (n: 45)

—

Refuse the procedwe (1:7) ‘

‘ Data Collection and Analysis (n:38) ‘

pVHI (n:38)
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‘ ‘ Abnormal (n:8) ‘

FOL (n:38)
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Figure 1. Study Flowchart.

Table 1. Characteristics of the Study Subjects.

Variable

Gender, n (%)
Male

Female

Age, n (%)
<8 years

8-12 years
>12 years
Type of CTD, n (%)
SLE

SS

MCTD

Psoriasis

n=38

7(18.4)
31 (81.6)

3(7.9)
4(10.5)
31 (81.6)

33 (86.8)
1(2.6)
3(7.9)
1(2.6)

Type of CTD treatment™®, n (%)

Cyclophosphamide

Oral methylprednisolone
Hydroxychloroquine
Methotrexate

HDMP IV
Mycophenolate sodium

IV methylprednisolone

19 (25.68)
16 (21.62)
13 (17.57)
8 (10.81)
8 (10.81)
5 (6.76)
4(5.41)

71

Variable n=38
Azathioprine 1(1.35)
Duration of CTD diagnosis (months), mean + SD  13.18 £9.68
Duration of CTD treatment (months), mean + SD  12.79 £9.35

CTD = connective tissue disease; SLE = systemic lupus erythemato-
sus; SS = systemic sclerosis; MCTD = mixed connective tissue dis-
ease; HDMP = high-dose methylprednisolone; SD = standard devia-
tion.

*Percentages for CTD treatment were calculated based on the total
number of treatment regimens because some patients received com-
bination therapy

A total of 38 patients underwent flexible fiber optic laryn-
goscopy to evaluate laryngeal structures (Figure 2). The most
common finding was symmetrical movement of the vocal
folds, observed in all 38 cases. Arytenoid hyperemia was the
most frequent inflammatory finding (n = 7), followed by hy-
peremia of the vocal folds (n = 5). Arytenoid edema was ob-
served in 2 patients, while edema of the vocal folds and ven-
tricular folds was observed in 1 patient each. Hyperemia of the
epiglottis and ventricular folds was each noted in one patient.
No nodules were identified in any laryngeal subsite.

The Pediatric Voice Handicap Index (pVHI) score showed
a statistically significant association with abnormal findings
on fiber optic laryngoscopy (FOL). The odds of having laryn-
geal structural abnormalities were significantly greater in chil-
dren with pVHI scores >10.5 (OR = 8.250; 95% CI: 1.373—
49.574; p = 0.012). The agreement between pVHI score clas-
sification and FOL findings was moderate (Kappa = 0.379, p
=0.012) (Table 2).
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Figure 2. Distribution of Fiber Optic Laryngoscopy.

Table 2. Association Between pVHI scores and Fiber Optic Laryngoscopy.
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Variable FOL Abnormal FOL Normal OR
pVHI scores
>10.5 6 (75.0%) 2 (25.0%) 8.250
<10.5 8 (26.7%) 22 (73.3%)

4. Discussion

Our study results demonstrated that voice disorders were
identified in 14 patients (36.8%) based on FOL findings and
in 8 patients (21.1%) based on pVHI scores, highlighting that
voice disorders are common in pediatric CTD populations.
This finding is important, as voice disorders may be under-
recognized in children with chronic systemic conditions, yet
they can significantly affect communication, emotional well-
being, and quality of life.

In a cross-sectional analysis by Sanz et al. (2010) involving
140 participants, the prevalence of voice disorders was signif-
icantly higher in patients with SLE, rheumatoid arthritis (RA),
and Sjogren’s syndrome (SS) (32-38%) compared to healthy
controls (5-8%). Among the three conditions, SLE had the
highest risk for voice disorders (OR = 3.07), consistent with
our study in which SLE patients also showed a high preva-
lence of voice disorders and structural abnormalities on laryn-
goscopy. Interestingly, Sanz et al. found no significant corre-
lation between voice disorder and biochemical markers such
as complement levels or anti-dsDNA during disease flares,
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95% CI P value*

Kappa

Kappa p value

1.373-49.574 0.012 0.379 0.012

suggesting that voice disorders may not always align with tra-
ditional measures of disease activity [8].

Our findings are consistent with prior studies suggesting
that autoimmune conditions may affect vocal function. Nota-
bly, Macedo et al. (2017) demonstrated that patients with SLE
exhibit significant alterations in both objective vocal parame-
ters (such as decreased vocal intensity, increased jitter, and
shimmer) and subjective vocal quality, as assessed by the
GRBAS scale. Moreover, a large proportion of SLE patients
in that study reported symptoms such as vocal fatigue and
hoarseness, which were significantly correlated with tissue
damage scores, suggesting a direct relationship between dis-
ease burden and voice dysfunction [9].

In a systematic review by De La Chapa et al. (2025), Auto-
immune Associated Vocal Fold Lesions (AaVFLs) were doc-
umented across 83 patients. These lesions were often bilateral
(83.8%) and frequently occurred in individuals with pre-es-
tablished autoimmune diagnoses such as rheumatoid arthritis,
systemic lupus erythematosus, and mixed connective tissue
disease (75.9%). Notably, 25% of patients first presented to
otolaryngologists before being diagnosed with an underlying
autoimmune condition, suggesting that vocal fold changes
may be an early or sentinel manifestation of systemic disease
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[10].

Alarge-scale US-based study by Fujiki and Thibeault (2024)
reported a point prevalence of voice problems of 6.7% and a
lifetime prevalence of 12% among school-aged children. [14]
The higher prevalence observed in our study may be related
to the distinct characteristics of pediatric CTD patients, in
whom chronic inflammation and systemic involvement may
affect laryngeal function. Swain et al. (2022) reported that vo-
cal fold lesions are common in children, with vocal fold nod-
ules and hoarseness being the most frequent findings. Voice
abuse was identified as a major etiological factor in their study
[11].

Susila et al. (2024) described a 17-year-old adolescent with
SLE who developed bilateral vocal cord palsy following a sei-
zure episode. [12] In that case, voice loss occurred in the con-
text of systemic manifestations including hematologic abnor-
malities, proteinuria, brain atrophy, and serologic evidence of
high disease activity. Fiber optic laryngoscopy confirmed bi-
lateral vocal cord paralysis, and treatment with high-dose
methylprednisolone, cyclophosphamide, and speech therapy
led to gradual improvement. This case illustrates that while
rare, direct laryngeal involvement can occur in SLE and
should be considered in patients with sudden voice changes,
particularly in the context of active systemic disease [12].

All children with MCTD and psoriasis in this study exhib-
ited voice disorder, suggesting a possible increased risk in
these subtypes, although the small sample sizes precluded sta-
tistical significance. These results are consistent with previous
literatures that suggests autoimmune processes may involve
the larynx, either through mucosal inflammation, muscle in-
volvement, neuropathic mechanisms, systemic fatigue, or
medication effects [8, 9].

Connective tissue diseases can impair voice quality through
inflammatory, neurological, and systemic mechanisms.
Chronic inflammation may affect the laryngeal mucosa and
vocal folds, leading to edema, fibrosis, or atrophy that disrupt
normal phonation and cause hoarseness or reduced vocal qual-
ity. Autoimmune involvement of the cranial or recurrent lar-
yngeal nerves may also result in vocal cord paresis or paralysis.
In addition, systemic fatigue and musculoskeletal involve-
ment in CTD can reduce respiratory and phonatory muscle en-
durance, contributing to vocal fatigue and increased effort dur-
ing speech, particularly during disease flares [8-10].

Mucosal dryness, as seen in Sjogren’s syndrome, contrib-
utes to friction during vocal fold vibration and impairs reso-
nance. Glandular dysfunction leads to dryness of the laryngeal
and oropharyngeal mucosa, producing a harsh, strained voice
quality. Additionally, joint involvement, such as cricoaryte-
noid arthritis in RA, may restrict vocal fold mobility, causing
further voice disorder and pitch control issues. Medication ef-
fects also play a role. Long-term corticosteroid use can lead to
vocal fold thinning or steroid-induced myopathy, while immu-
nosuppressive therapies may predispose patients to opportun-
istic infections, such as laryngeal candidiasis, which can alter
voice quality [8, 10].
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One of the key findings in this study is the significant asso-
ciation between pVHI scores >10.5 and abnormal findings on
FOL. Children with elevated pVHI scores were more likely to
present with structural abnormalities such as arytenoid or vo-
cal fold hyperemia and edema. This reinforces the value of the
pVHI as a screening instrument for identifying children at risk
of laryngeal pathology, with the potential to guide referrals for
further otolaryngological evaluation. The moderate agreement
between pVHI scores and FOL findings (kappa = 0.379, p =
0.012) supports the integration of both subjective and objec-
tive assessments in clinical practice [9, 10].

The pVHI is a validated caregiver-reported adaptation of
the adult Voice Handicap Index (VHI) designed to assess the
impact of voice disorders in children. It evaluates functional,
physical, and emotional aspects of voice-related problems and
has demonstrated good reliability and validity in pediatric
populations. In the context of CTD, where voice disorders
may be subtle or overlooked, the pVHI may serve as a useful
screening and follow-up tool for identifying children who re-
quire further otolaryngological evaluation or intervention [4].

The findings of this study have important clinical implica-
tions for the screening and management of pediatric CTD pa-
tients. Voice disorders may represent an under-recognized
manifestation of CTD and can occur even in the absence of
severe systemic symptoms. Routine screening using the pVHI
may help clinicians identify children at risk of laryngeal in-
volvement at an earlier stage, particularly in patients present-
ing with hoarseness, vocal fatigue, or communication difficul-
ties. Children with elevated pVHI scores may benefit from
further evaluation with fiberoptic laryngoscopy and multidis-
ciplinary management involving pediatric rheumatologists,
otolaryngologists, and speech therapists. Early identification
and intervention may improve communication abilities, psy-
chosocial well-being, and overall quality of life in children
with CTD.

This study has several limitations that may impact the inter-
pretation of the findings. First, the relatively small sample size
(n = 38) limits the statistical power, particularly in subgroup
analyses, and may reduce the generalizability of the results to
broader populations. The small number of participants with
less common connective tissue diseases, such as mixed con-
nective tissue disease and psoriasis, further restricts the ability
to draw meaningful conclusions within those groups. Second,
the cross-sectional design of the study precludes any inference
of causality or longitudinal changes in voice function over the
course of the disease or treatment. Additionally, as a single-
center study, the findings may not be representative of patients
in other clinical settings or geographic regions. The reliance
on the pVHI introduces the possibility of subjective bias, as
the responses are dependent on parental and/or child percep-
tion. This study does not assess the factors that influence voice
disorder. All FOL examinations were performed by a single
ENT specialist, which may have reduced interobserver varia-
bility and minimized interpretation bias.
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5. Conclusions

The prevalence of voice disorders was substantial (36.8%)
among children with CTD. The pVHI scores >10.5 were sig-
nificantly associated with abnormal findings on fiber optic lar-
yngoscopy. However, the pVHI value alone cannot be applied
to diagnose voice disorders as the agreement with FOL was
moderate. These findings suggest that pVHI may serve as a
useful screening tool for early identification of children with
CTD who are at risk of laryngeal involvement and may benefit
from further otolaryngological evaluation. Further studies
with larger sample sizes are warranted to validate the predic-
tive value of pVHI in detecting voice disorders among pediat-
ric CTD patients.

Abbreviations
CI Confident Interval
CTD Connective Tissue Disease
ENT Ear Nose Throat
FOL Fiber Optic Laryngoscopy
HDMP High Dose Methylprednisolone
v Intravenous
MCTD Mixed Connective Tissues Disease
OR Odd Ratio
pVHI  Pediatric Voice Handicap Index
SLE Systemic Lupus Erythematosus
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