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SUMMARY: Objective. This review aims to evaluate the correlation between anxiety, depression, and self-
perceived hoarseness in patients with dysphonia.

Study design. Systematic review.

Methods. A systematic search of Medline, PubMed, and Cochrane databases was performed. Studies focusing
on the relationship between anxiety, depression, and self-reported voice measures in dysphonic patients were
included, while duplicates, incomplete data, animal studies, and reviews were excluded, following Preferred
Reporting Items for Systematic Reviews and Meta Analyses guidelines.

Results. Of the 416 articles identified, 24 papers were reviewed. Eleven studies met the inclusion criteria and
were included. Most studies used the Voice Handicap Index (VHI), VHI-10, and the Hospital Anxiety and
Depression Scale as assessment tools. The studies demonstrated a positive correlation of varying degrees be-
tween anxiety, depression, and self-perceived hoarseness, except for patients with spasmodic dysphonia in one
study.

Conclusion. This review highlights significant positive correlation between anxiety, depression, and self-per-
ceived hoarseness, emphasizing the importance of early identification and treatment of mental health issues to

improve patient outcomes.
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INTRODUCTION
Depression and anxiety are some of the most common mental
disorders; according to the World Health Organization, 4.4%
and 3.6% of the world’s population are affected by anxiety and
depression, respectively.! There is a predilection for females,
with a female-to-male ratio of 3:2 being noted for depression,
and 2:1 for anxiety. Both anxiety and depression often coexist
with multiple systemic diseases, but what remains unclear is
whether they are the cause or result of these diseases.”” No-
tably, mental disorders affect the degree of self-perceived ill-
ness. For instance, in patients with gastrointestinal disorders,
anxiety and depression have been shown to lower the threshold
for perceiving visceral stimuli, like dyspepsia and irritable
bowel syndrome.” In a study involving 225 participants, Kes-
sing et al reported a positive correlation between high anxiety
levels and the severity of perceived reflux episodes, specifically
retrosternal pain (P < 0.05) and retrosternal burning
(P < 0.05)." Huang et al examined the correlation between
anxiety and depression and refractory laryngopharyngeal re-
flux disease (LPRD) in 28 patients and noted that anxiety and
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depression affected the occurrence, progression, and treatment
efficacy of refractory LPRD. The effectiveness of treatment for
LPRD improved when psychological factors were considered
in the treatment plan.’ Similar results have been reported in
patients with disorders of the lower airway. Martinez-Gestoso
et al investigated the impact of anxiety and depression on the
prognosis of patients with chronic obstructive pulmonary dis-
ease and found that depression led to an exacerbation of the
disease, decreased physical activity, and a decline in quality of
life. Their findings were corroborated by others who also
noted an increased risk of mortality in affected subjects.” The
adverse effect of mental disorders on self-perceived illness has
also been documented in patients with autoimmune diseases.
In 2016, Matcham et al investigated 56 patients with rheu-
matoid arthritis and found a strong link between depression
and anxiety and the subjective components of the Disease
Activity Score with a 28-joint count at 12-month follow-up.
The authors concluded that early identification and treatment
of these mental disorders could improve the overall treatment
outcome.” Alok et al investigated a cohort of patients with fi-
bromyalgia and found a strong association between the se-
verity of depression, anxiety, and stress and the increased
severity of all three of the Fibromyalgia Impact Ques-
tionnaire—Revised components—pain, symptoms, and func-
tional impairment—compared with 60 healthy controls.’
Considering all the above, it is not surprising that anxiety
and depression may impact self-perceived hoarseness in pa-
tients with voice disorders, although self-perceived hoarseness
can also be the cause of anxiety and depression. Several stu-
dies on the relationship between anxiety and/or depression
and self-perceived hoarseness have been published in the lit-
erature with diverse results.'’ '’ The disparities were mostly
ascribed to the differences in the demographic characteristics
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of the study groups, and self-assessment outcome measures
used. The purpose of this paper is to present a systematic
review of the literature on the correlation between anxiety,
depression, and patient self-perceived hoarseness.

MATERIALS AND METHODS

Search strategy
The study protocol was registered in The International Pros-
pective Register of Systematic Reviews (CRD420251056709).
In this systematic review, Medline through OVID (1946 to
May 2025), PubMED, and Cochrane databases were sys-
tematically searched. There were no restrictions regarding
language or date of publication, but the full text had to be
available. We included studies reporting on the correlation of
anxiety and depression with self-reported voice measures in
patients with dysphonia and hoarseness. We excluded dupli-
cate studies, and those with incomplete or unavailable data,
animal experiments, narrative reviews, and systematic reviews.
Search terms included hoarseness, voice disorders, dys-
phonia, depression, anxiety, psychology, and mental dis-
orders. The review was performed following the relevant
items in the Preferred Reporting Items for Systematic
Reviews and Meta Analyses statement (Appendix A).

Literature screening

The literature selection was done by two independent re-
viewers and based on participant, intervention, compara-
tors, and outcomes (PICO) strategy that aimed at
answering the following question: is there a correlation
between anxiety/depression and self-reported voice mea-
sures in patients with dysphonia?

We included any studies that looked at self-reported
voice measures such as Voice Handicap Index (VHI), VHI-
10, and voice symptoms score (VoiSS). We included studies
that evaluated anxiety and depression using validated
scales such as Brief Symptom Inventory (BSI), Beck
Depression Inventory-Fast Screen (BDI-FS), Beck Anxiety
Inventory (BAI), Hamilton Depression Rating Scale
(HAM-D), and Hamilton Anxiety Rating Scale (HARS).

Risk of bias (RoB)

RoB was assessed by two independent reviewers using
Cochrane’s risk of bias in non-randomized studies - of in-
terventions tool for observational studies. Risk of bias in non-
randomized studies - of interventions is a domain-based tool
that considers confounding, selection of participants, classi-
fication of interventions, deviation from intended interven-
tions, missing data, measurement of outcomes, and selection
of reported results as domains for RoB. The studies were
classified according to an overall assessment by outcome as
low, moderate, serious, or critical (Appendix B).

RESULTS
The search strategy yielded 416 articles. After removal of
duplicates and filtering the articles by title, 24 articles

remained for assessment. When filtering the articles by in-
tervention and outcomes, 11 studies satisfied the inclusion
criteria (Table 1).

Voice outcome measures

Most studies used the VHI as an assessment tool for dys-
phonia. Five studies used the full version of the
VHL '’ '*1%17 while five used the shorter version,'*'*'* 2"
namely the VHI-10. One study used the VoiSS ques-
tionnaire.'’

Assessment of anxiety and depression

The tools used to assess anxiety and depression were
varied. Four studies used the Hospital Anxiety and
Depression Scale (HADS).'”'*'>!" Other tools that were
used included BSI, BDI-FS, BAI, HAM-D, HARS, Gen-
eral Anxiety Disorder-7 (GAD-7), and Patient Health
Questionnaire-9 (PHQ-9).

Review of the literature

The relationship between anxiety, depression, and voice
disorders has been explored by various authors. The cur-
rent studies in the literature (n = 10) can be stratified based
on the outcome measures used or on the etiology of voice
disorder. Based on the outcome measures used, these can
be divided into three categories: the VHI,'® '*'*'" the
VHI-10,""*"* *" versus the VoiSS (n = 1)."” Five studies
have used the VHI questionnaire. Mirza et al noted a ne-
gative correlation between the severity of dysphonia and
psychiatric symptoms in patients with spasmodic dys-
phonia (SD), and a positive correlation in those with
functional dysphonia (FD). The authors used the BSI as a
screening tool for anxiety and depression in a cohort of 42
patients.'” Elam et al reported a mild but positive corre-
lation between the BDI-FS score and that of the VHI
emotional domain in patients with reflux and hoarseness.''
Siupsinskiene et al also reported a weak but positive cor-
relation between the severity of anxiety and depression and
the VHI score (r = 0.23 and r = 0.17, respectively) in a
cohort of 525 participants, 437 of whom with voice dis-
orders.'” Along the same line, Taito et al noted a significant
correlation between the VHI score and the HADS-Anxiety
score in patients with vocal dysfunction following thyr-
oidectomy,'” and Andrea et al reported a positive corre-
lation between HAM-D/HARS and VHI scores in 83
patients with psychogenic and muscle tension dysphonia
(MTD).'® Five studies used the VHI-10. Hu et al reported a
positive correlation between the VHI-10 score and that of
the HADS in 139 patients with SD13, and Misono et al
reported a weak positive correlation between the BSI-18
and the VHI-10 (r = 0.13) in a study on 533 dysphonic
patients."* Cobanoglu showed a positive correlation be-
tween the VHI-10 score and the BSI score before and after
voice therapy in 23 patients with nodules.'® Gartling found
a significant positive correlation between the GAD-7 score
and VHI-10 score in MTD (r = 0.26, P < 0.01) and vocal
fold paralysis (VFP) patients (r = 0.38, P < 0.01), as well
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as between the PHQ-9 score and the VHI-10 score for
patients with MTD (r = 0.26, P < 0.01), VFP (r = 0.35,
P < 0.01), and vocal fold lesions (r = 0.31, P = 0.03)."”
Hamdan et al reported a mild positive correlation between
VH1-10 score, level of anxiety using GAD-7, and level of
depression using PHQ-9 (r = 0.276 and r = 0.316, respec-
tively).”’ Only one study used the VoiSS. Montgomery et al
examined the diagnostic performance of the emotional
domain of the VoiSS questionnaire about anxiety and de-
pression in a cohort of 177 patients and found a strong
correlation between the emotional VoiSS score and the
HADS score for anxiety and the HADS for depression.
The authors concluded that the emotional VoiSS score can
be used as a measure of psychological illness.'”

Given the disparity in voice diagnosis across these reports,
the correlation between anxiety, depression, and self-perceived
hoarseness has also been examined in relation to the etiology
of dysphonia. With respect to patients with MTD, Andrea
et al found no correlation between VHI scores and HAM-D
or HARS scores, whereas Gartling et al reported a significant
correlation between VHI-10 and both GAD and PHQ-9
scores. Given the variation in assessment tools between these
studies, no generalized conclusion could be drawn. In patients
with benign vocal fold lesions, Montgomery et al found a
strong correlation between VoiSS scores and HADS scores,
particularly within the emotional domain. Similarly,
Siupsinskiene et al reported a statistically significant difference
(P < 0.05) in HADS-A scores between patient and control
groups in cases of Reinke’s edema, nodules, and papilloma-
tosis. Cobanoglu et al included patients with nodules in their
study group and found a positive correlation between VHI-10
scores and BSI both before and after therapy (r = 0.441,
P =0.035; r =0.458, P = 0.024). Similar results were observed
in studies on VFP, where dysphonia severity scores (VHI and
VHI-10) were positively correlated with psychological
symptom scores. Mirza et al reported a positive correlation
between VHI and BSI scores.'’ Siupsinskiene et al found si-
milar associations between VHI and both HADS-A and
HADS-D,"” and Gartling et al demonstrated a positive cor-
relation between VHI-10 and both GAD and PHQ-9 scores."”
Similarly, in 2024, Hamdan et al found a mild positive cor-
relation between VHI-10 scores and both GAD-7 and PHQ-9
scores, with significantly higher VHI-10 scores observed in
patients with more severe anxiety or depression.”’ With re-
spect to laryngopharyngeal reflux (LPR), both Elam et al and
Siupsinskiene et al investigated patients with LPR and found
that VHI scores were positively correlated with psychological
symptom score, specifically, HADS'” and BDI-FS.'' The only
voice diagnosis with conflicting results on the correlation be-
tween self-perceived hoarseness, anxiety, and depression, was
SD. Two studies focused specifically on this population: Mirza
et al found a negative correlation between dysphonia severity
(VHI) and psychological symptoms (BSI) in 14 patients with
SD, whereas Hu et al, in a larger cohort of 139 patients with
adductor SD, reported a positive correlation between VHI-10
and both HADS and consensus auditory-perceptual evalua-
tion of voice scores.

DISCUSSION

Overall, the literature indicates that there is a positive corre-
lation between self-perceived hoarseness and severity of anxiety
and depression in patients with vocal disorders, except for
those with SD in one study.'’ The degree of correlation varied
across studies depending on the type of voice disorder and
outcome measure used. The most common self-assessment
tools used were the VHI and VHI-10, and the most used
screening questionnaire for anxiety and depression was the
HADS. The correlation between these mental disorders and
self-perceived hoarseness has been highlighted in patients with
FD by Mirza et al and Montgomery et al, in patients with
structural dysphonia by Siupsinskiene et al, Montgomery et al,
Misono et al, and Gartling et al, and in patients with vocal fold
movement disorders by Mirza et al, Hu et al, and Gartling
et al.'"'* " The correlation between anxiety and depression
and self-perceived hoarseness has also been demonstrated in
patients with other causes of dysphonia such as LPR."" The
lack of consensus on the link between anxiety, depression, and
SD, and the report of a negative correlation between self-per-
ceived hoarseness can be ascribed to the fact that patients with
a long-standing diagnosis may have greater coping mechan-
isms and reduced levels of psychological distress. In 2018, Hu
et al investigated the prevalence of psychological disorders in
SD patients. Their results showed lower percentages of anxiety
and depression (13.4% and 2.8%, respectively) in comparison
to previous studies. The authors attributed this low prevalence
to the mean duration of the disease in their cohort.”’

Although the results of this review suggest a correlation
between anxiety, depression, and voice disorders, the lim-
itations of self-reported measures used by the authors,
namely the VHI and VHI-10 in the majority of the studies,
except one, ought to be considered. Given the diverse as-
pects of voice disorders, further investigations using other
multidimensional questionnaires such as the Vocal Tract
Discomfort Scale (VTDS)”” are needed to unveil the re-
lationship between mental disorders and voice. The VTDS,
for instance, measures the perception of discomfort in
terms of frequency and amplitude using eight descriptors
related to the vocal tract. Symptoms such as throat itching
or tightness fall within the spectrum of voice disorder’s
symptomatology, especially in professional voice users, and
yet these are missing in the VHI questionnaire.

The authors of this paper suggest several mechanisms for the
correlation between anxiety, depression, and self-perceived
hoarseness. It is important to note that these remain hy-
pothetical, given the lack of data supporting these suggested
mechanisms in the studies reviewed in this paper. One is the
adverse effect of anxiety and depression on salivation. Stress,
anxiety, and depression are considered by many as psycholo-
gical risk factors for xerostomia and for the decrease in un-
stimulated salivary flow. In a study on 247 subjects, Gholami
et al reported a significant correlation between anxiety, de-
pression, and unstimulated flow rate. The Depression Anxiety
Stress Scale was used to screen for these mental disorders, and
S-minute salivary samples were collected to measure salivary
flow.” Similarly, Vatchala Rani et al examined the relationship
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between mental disorders and salivary flow and noted a sig-
nificantly higher prevalence of stress, anxiety, and depression in
patients with reduced salivary flow rate and in those with
xerostomia.”’ As hydration is of paramount importance in
phonation, a decrease in salivary flow may exacerbate self-
perceived hoarseness. Indeed, local and systemic dehydration
are known to cause an increase in the phonatory threshold
pressure, that is, the minimal pressure needed to set the vocal
folds into vibration.” That said, a decrease in salivary flow in
patients with anxiety and depression may exacerbate vocal
tiring and the need to put more effort into talking, all of which
increases self-perceived hoarseness.

A second mechanism to explain the correlation between
anxiety, depression, and self-perceived hoarseness is the
negative effect of anxiety and depression on breathing.
Several studies have shown an association between psy-
chological distress and respiratory symptoms’® with an-
xiety symptoms being a main drive to respiratory
symptoms even in the absence of lung disease. This asso-
ciation is likely bidirectional and may be due to common
risk factors such as genetics, smoking, and environmental
influences.”® One suggested mechanism is the intensifica-
tion of the subjective symptom of breathlessness. High
anxiety sensitivity has been associated with an increase in
lower respiratory symptoms. Leander et al investigated the
impact of anxiety and depression on respiratory symptoms
in a cohort of 2270 subjects; 11% of whom had anxiety,
2.5% had depression, and 4% had both. The authors found
that all respiratory symptoms were statistically more
common in those with depression and anxiety in compar-
ison to those without.”’ Tiller et al compared the sensation
of breathlessness in eight patients with anxiety disorders in
comparison to eight normal control subjects using the re-
sistive load test. The authors found that anxious patients
were less sensitive to the added loads, although the effort in
overcoming each load was normal.”® Anxiety and depres-
sion have also been shown to induce smoking, which is a
main risk factor for dysphonia. Anxiety and depression
have been associated with a greater risk of smoking relapse,
thus reducing the success of smoking cessation. This has
been ascribed to the fear of arousal of anxiety symptoms.”’
The adverse effect of anxiety on breathing has also been
well-described during a panic attack. In patients with panic
attacks, anxiety can lead to hyperventilation, shortness of
breath, dyspnea, and panic attacks,” all of which may
adversely impact self-perceived voice symptoms given the
paramount role of breathing in phonation.

Another suggested mechanism is the low self-esteem in pa-
tients with anxiety and depression. Self-esteem or image is a
person’s subjective assessment of their value and worth.”' The
link between self-esteem and mental health is complex. There is
strong evidence of a mutual relationship between depressive
mood states and low self-esteem.™ In 2023, in a systematic
review exploring the relationship between low self-esteem and
depression and/or anxiety disorders, Lee et al noted that per-
ceived negative interpersonal events were linked to lower self-

esteem. Individuals with high levels of shame and low self-
compassion tended to have lower self-esteem.” Low self-es-
teem and poor image of one’s self may adversely impact
phonation and are often associated with hypophonia, loss of
volume, and inability to project the voice. Although the impact
of low self-esteem on the speaking voice may not be self-per-
ceived or poorly rated perceptually, its effect on the profes-
sional voice during a challenging performance warrants serious
consideration. Self-perceived hoarseness is not confined to al-
teration in voice pitch and timber, but includes disturbance in
volume and voice tiring. When these symptoms are present, the
work-up of self-perceived hoarseness should encompass the
mental state and well-being of the patient. A disturbance in
volume and hypophonia may lead to a compensatory laryngeal
behavior and FD.

The major limitations of the studies present in the literature
include the retrospective nature of most studies, the lack of a
control group, and the small sample sizes in some. Future
controlled trials should be geared toward looking at the cor-
relation between anxiety, depression, and self-perceived hoar-
seness using both subjective and objective measures.

CONCLUSION

Despite the differences in the self-assessment tools for
hoarseness and the questionnaires used for screening
mental disorders, there is ample evidence in the literature to
support the presence of a correlation between depression
and anxiety self-perceived hoarseness in various voice dis-
orders. More research is needed to understand the disparity
in the correlation between anxiety, depression, and various
voice disorders.
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Appendix A
PRISMA 2020 flow diagram for new systematic reviews that included searches of databases and registers only
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Characteristics of the Studies Included in the Meta-analysis

Appendix B

Classification of Deviation From Missing Outcome
Study Confounding Selection Intervention Intervention Data Measure Reporting
Mirza et al MR LR LR LR LR MR MR
Elam et al MR MR LR LR LR LR LR
Siupsinskiene et al MR LR LR LR LR LR LR
Hu et al LR MR LR LR LR MR LR
Misono et al MR MR LR LR LR LR LR
Montgomery et al MR MR LR LR LR LR MR
Andrea et al MR MR LR LR LR LR LR
Taito et al MR MR LR LR LR MR LR
Cobanoglu et al MR MR LR LR LR MR LR
Gartling et al MR MR LR LR LR MR MR

Abbreviations: LR, low risk; MR, moderate risk.
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