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Abstract

Background Voice problems have been reported in individuals with chronic cough, but population-based
prevalence data are not yet available. While both conditions independently affect health and sick leave, their
combined effects have not been studied. This study investigated the prevalence of voice problems in individuals with
chronic cough and whether a cough duration of over 10 years is associated with a higher prevalence. Additionally, the
relationship between chronic cough, voice problems, general health, and sick leave was explored.

Method Cross-sectional and longitudinal data from the Respiratory Health In Northern Europe, RHINE Il (n=7,372)
and RHINE IV (n=10,101) surveys were analyzed. Logistic regression was used to analyze associations between
chronic cough, voice problems, general health, and sick leave.

Results Voice problems were reported by 30% of individuals with dry cough and 51% with productive cough,
compared to 17% without cough. Among those with dry cough, prevalence increased from 24% (< 10 years) to

37% (> 10 years), with no significant difference for productive cough. Poor health was reported by 7.5% with dry
cough and voice problems, 10% with productive cough and voice problems, and 1.7% without either condition.
Chronic cough and voice problems were independently associated with poorer health, with an additive effect when
co-occurring (adjusted Odds Ratio (95% Cl): Dry cough 1.78 (1.34-2.37), Productive cough 2.03 (1.56-2.63), Voice
problems 1.73 (1.54-1.94)). Chronic cough, but not voice problems, was linked to increased sick leave.

Conclusion Voice problems are common among individuals with chronic cough, especially in productive cough.
Both chronic cough and voice problems are independently associated with poorer general health, with additive
effects when co-occurring. Chronic cough, but not voice problems, was associated with more sick leave. These
findings highlight the need to address the combined burden of chronic cough and voice problems to improve
patient outcomes and well-being.
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Introduction

Chronic cough affects approximately 10% of the adult
population and is typically defined as a cough lasting
more than eight weeks [1, 2]. It can persist for several
years, with more than 40% still experiencing symptoms
after five years [3]. Patients attending specialist clin-
ics with complaints of chronic cough are predominantly
women over the age of 50 [4].

In patients with chronic cough, the cough can manifest
as either dry or productive (coughing up phlegm) and
both types of cough can be associated with several lung
diseases or can be idiopathic [1, 5]. The type of cough
seems to reflect somewhat different clinical cohorts with
different demographics and comorbidities [6, 7]. Chronic
cough is often difficult to treat and can have a consider-
able impact on both mental and physical health [8-10],
and has also been found to decrease work productivity
and increase the number of sick leave days [6, 10, 11].

Self-reported voice problems, including symptoms
such as vocal fatigue, vocal strain, and hoarseness, as well
as measurable deviations in voice function have been
reported in several studies on chronic cough [12-16]. In
clinical studies on patients with chronic cough, up to 75%
have reported voice symptoms, and dysphonia has been
found in up to 40% [12, 17]. To the best of our knowledge,
there are no population-based studies available on the
prevalence of voice problems in individuals with chronic
cough.

The cause of voice problems in chronic cough is
unclear. Unexplained chronic cough is believed to result
from increased sensitivity of the sensory nerves in
the airways, a view that is also supported by the Euro-
pean Respiratory Society Task Force [18]. It has been
suggested that the voice problems in individuals with
chronic cough might be caused by a similar mechanism
involving heightened laryngeal sensitivity [14, 19, 20].
This laryngeal hypersensitivity may contribute not only
to cough, but also to increased laryngeal muscle tension
and conditions such as inducible laryngeal obstruction,
which in turn can lead to voice problems [14, 20]. Several
factors have been proposed as potential triggers of this
laryngeal sensory dysfunction, including viral infections,
and gastroesophageal reflux, all of which may amplify
laryngeal sensitivity and contribute to the development
of both cough and voice symptoms [21].

Airway disease, including asthma, chronic rhinosinus-
itis (CRS), and chronic obstructive pulmonary disease
(COPD) are also known risk factors for developing voice
problems [22-24]. These conditions are also frequently
linked to chronic cough [1, 5]. The cough itself might
also result in voice problems by causing trauma to the
vocal fold epithelium [25]. In long-term chronic cough,
repeated vocal fold trauma might cause lesions, poten-
tially leading to an increase in voice symptoms.
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Voice problems may have a negative impact on quality
of life and general health [26] and have been reported to
increase the number of sick leave days [27]. However, it
is unclear how general health and sick leave is affected
when chronic cough and voice problems co-occur.

The main aim of this study was to examine the prev-
alence of voice problems in chronic cough in a general,
North European population, and to determine whether
a cough duration longer than 10 years is associated with
a higher prevalence of voice problems compared to a
shorter duration of cough. The association between voice
problems in chronic cough, sick leave, and self-perceived
general health was also explored.

Method

The present study is both a cross-sectional and a longi-
tudinal multicenter study based on data from the cohort
study “Respiratory Health in Northern Europe” (RHINE)
IIT and IV [28]. RHINE is a collaboration between seven
Northern European centers: Aarhus (Denmark); Umea,
Gothenburg, and Uppsala (Sweden); Bergen (Norway);
Reykjavik (Iceland); and Tartu (Estonia). Since 1990, a
random population sample (7=21,802), born between
1945 and 1973, has completed questionnaires, with fol-
low-ups every ten years. The population sample was
originally derived from the participants in the European
Community Respiratory Health Survey (ECRHS) [29].
Data collection for RHINE III was conducted from 2010
to 2012, and for RHINE IV from 2020 to 2023.

RHINE includes questions about respiratory symptoms
and diseases, age, sex, body mass index (BMI), smoking,
employment, and sick leave. In RHINE IV, a question
about voice problems was also included. The question-
naire is publicly available and can be accessed online [28].
The study protocol has previously been described else-
where [6, 30].

Data from RHINE IV were used for cross-sectional
analyses, with 10,101 individuals completing the ques-
tionnaire. To examine whether a cough duration over 10
years increased the prevalence of voice problems, longi-
tudinal data with responses from 7,372 participants who
answered cough-related questions in both RHINE III and
RHINE IV, as well as the question about voice problems
in RHINE IV, were analyzed.

The RHINE study received approval from the Regional
Committees for Medical and Health Research Ethics in
compliance with national legislation. All participants
gave informed consent prior to participation in each
study wave.

Chronic cough

Chronic cough was defined as a positive answer to the
question “In recent years, have you been troubled by a
protracted cough?” Participants who also gave a positive
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answer to the question “Do you usually bring up phlegm
or do you have phlegm in your lungs which you have dif-
ficulty bringing up?” were considered to have produc-
tive cough, while the participants with a negative answer
were considered to have dry cough. The same definition
was used in a previous study [6]. In the present study, the
term “cough” specifically refers to chronic cough. Acute
or intermittent cough is not evaluated.

Voice problems

The occurrence of voice problems was evaluated with a
question previously used in a public health study examin-
ing the prevalence of voice problems in a Swedish cohort
[31]. The question read “Does your voice tire, strain, or get
hoarse when you talk? Disregard symptoms that depend
on current cold or upper-airway infection. The voice
symptoms may vary but try to estimate an average’, with
the response options: I=No; 2=Yes, to a small extent;
3 =Yes, to a great extent. Due to the small number of par-
ticipants reporting voice problems to a great extent, all
individuals who reported voice problems to any extent
were combined into a single category for most analyses.
However, in the analyses of sick leave, participants with
voice problems were also analyzed based on the extent of
their symptoms.

Chronic cough duration (< 10 years/> 10 years)
Participants with a chronic cough duration exceeding
10 years were classified based on their responses in the
RHINE III and RHINE IV surveys. If they reported any
cough in RHINE III and a dry cough in RHINE 1V, they
were categorized as having dry cough>10 years. Con-
versely, if they reported any cough in RHINE III and a
productive cough in RHINE IV, they were categorized
as having productive cough>10 years. Participants who
reported any cough in RHINE III but no cough in RHINE
IV were classified as having a chronic cough duration <10
years.

General health

General health was evaluated with the question “In gen-
eral, how would you rate your overall health?” with the
options I=Excellent; 2= Very good; 3=Good; 4= Fair;
5=Poor. Responses were categorized into three groups
for the unadjusted analysis: (1) Excellent and very good;
(2) Good and fair; (3) Poor.

Sick leave

The analysis of sick leave was conducted on participants
currently working, defined as reporting being employed
or self-employed in response to the question “What term
best describes your current work situation?”. A total of
9,823 individuals answered the question, of whom 5,920
were currently working and therefore eligible for the
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analysis of sick leave. Due to missing data on cough, voice
problems, and/or sick leave, the final sample size for this
analysis was 5,588 participants. Sick leave was evaluated
with a question about the number of sick leave days in the
previous 12 months with the following response options:
0=0 days; 1=1-7; 2=8-30; 3=31-90; 4=91-365 days.
The responses were categorized into three groups for the
unadjusted analysis: (1) No sick leave days; (2) 1-7 days;
(3) more than 7 days.

Confounders

Confounders were identified by using a directed acyclic
graph (DAG) including variables that previous research
has identified as potential confounders of the associa-
tion between chronic cough (exposure) and voice prob-
lems (outcome) (See Additional file 1). The confounders
identified were study center, sex, age, BMI, educational
level, cardiovascular disease, asthma, CRS, COPD, noc-
turnal gastroesophageal reflux (nGER), smoking his-
tory, and current anxiety and/or depression. Sex and
age were self-reported, and BMI was calculated from
self-reported weight and height (kg/m?). Educational
level was derived from RHINE III and participants were
categorized into three levels of education: elementary
school, high school and college/university. Cardiovascu-
lar disease was defined as a positive answer to the ques-
tion “Have you ever had a stroke?” and/or the question
“Have you ever been treated in hospital because of heart
infarction or angina pectoris?” Asthma was defined as
an affirmative answer to the question “Have you had an
attack of asthma in the last 12 months?” and/or an affir-
mative answer to the question “Are you currently taking
any medicine (including inhalers, aerosols, or tablets) for
asthma?”, in line with definitions used in previous studies
[6, 32]. CRS was defined as the occurrence of a minimum
of 2 of the following symptoms for >12 weeks in the
past year; nasal obstruction, pain/pressure in the upper
facial region, nasal secretion, or reduced/absent smell [6].
COPD was defined as an affirmative answer to the ques-
tion “Has a doctor ever told you that you have COPD?".
nGER was characterized as the occurrence of heartburn
or belching once a week or more while in a supine posi-
tion. Information about smoking history was obtained
from the questions “Are you a smoker (this applies even
if you only smoke the odd cigarette/cigar or pipe every
week)?” and “Are you an ex-smoker?” Participants were
categorized as either never, former, or current smokers
based on the answers to these questions. Current anxi-
ety/depression was defined as an affirmative answer to
one or both of these questions: “Do you currently receive
treatment for depression?” and “Do you currently receive
treatment for anxiety?”. Asthma, COPD, CRS, and nGER
were identified as comorbidities associated with voice
problems and chronic cough based on previous research.
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The prevalence of these conditions combined was calcu-
lated across subgroups defined by chronic cough pres-
ence and type, as well as voice problem status.

Statistical analysis

Stata 17 (StataCorp LLC, Texas, USA) was used for statis-
tical analyses. Descriptive statistics were used to summa-
rize and describe the characteristics of the participants
in the overall cohort as well as in the different subgroups
with and without chronic cough and voice problems. The
association between voice problems and chronic cough,
as well as long-term chronic cough, was analyzed using
the Chi-squared test. Logistic regression was performed
to adjust for confounders and to conduct stratified analy-
ses. The association of chronic cough and voice problems
with general health were assessed using ordered logistic
regression with the original response options on general
health. For sick leave, logistic regression was performed
with participants divided into two groups, those with 7
or fewer days of sick leave, and those with more than 7
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days in the previous 12 months. Voice and chronic cough
parameters were analyzed as separate independent vari-
ables in these regression models. Interaction terms
between voice problems and cough type were included
to assess whether the effect of voice problems on health
and sick leave outcomes varied by the presence of cough.
To evaluate the effect of sex and asthma on the outcome,
the same regression models were performed, stratified
by sex and asthma. The results were presented as odds
ratios (OR) and 95% confidence intervals (95% CI). A
p-value <0.05 was considered statistically significant.

Results
Prevalence of voice problems in participants with chronic
cough
Overall, 6.4% of participants reported having a chronic
dry cough, and 7.5% reported a chronic productive cough
(Table 1).

Among participants with dry cough, 30% reported
voice problems and among those with productive cough,

Table 1 Participant characteristics according to cough type and voice problems

All No cough Dry cough Productive cough
n 8,584 [86.1%] n 636 [6.4%] n 750 [7.5%]
Normal Voice Normal Voice Normal Voice
voice problems voice problems voice problems
Subjects n [%] 10101 7031 1423 [17%) 434[70%] 190 359 379
[83%)] [30%)] [49%] [51%]
Age (years, mean (SD)) 62+7 62+7 62+7 62+7 61+7 63+7 63+7
Female gender % 54 51 55 55 69 50 59
BMI (kg/m?, mean (SD)) 265+58 264+56 268163 280+£65 252+64 269+63 253455
Smoking status %
Never 52 54 47 56 57 44 39
Former 39 38 44 33 37 37 46
Current 8.9 79 8.7 1 6.4 18 15
Hypertension % 13 13 14 12 16 8.2 12
Diabetes % 79 7.1 8.7 12 6.8 1 12
Cardiovascular disease % 6.5 58 9.2 5.7 5.1 80 9.9
Ever-diagnosed asthma % 12 89 24 17 27 27 50
Current anxiety/ 7.9 6.6 10 6.9 15 11 19
Depression %
Educational level %
Elementary school 8.7 79 10 50 4.8 13 15
High school 40 40 41 39 39 43 39
College/university 51 52 48 56 56 44 46
Currently working % 60 61 58 64 68 53 50
Ever changed job because of breathing problems % 1.4 1.0 20 1.0 34 28 4.0
Comorbidities of cough or voice problems %
Current asthma 12 6.6 19 15 27 30 53
COPD 29 16 4.6 3.0 49 10 13
CRS 6.1 33 94 6.4 15 16 31
nGER 94 6.9 14 11 21 16 23
Any comorbidities’ 23 15 35 30 51 51 72

Data are presented as % or mean + Standard Deviation (SD). BMI: Body Mass Index; COPD: Chronic Obstructive Pulmonary Disease; CRS: Chronic Rhinosinusitis; nGER:
Nocturnal Gastroesophageal Reflux; #: any of current asthma, COPD, CRS and/or nGER. Data on voice problems were missing for 130 participants in the no-cough

group, 12 in the dry cough group, and 12 in the productive cough group
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the prevalence was 51%. In comparison, 17% of partici-
pants without chronic cough reported voice problems,
and in the total sample, 20% experienced voice problems.
The difference between the groups was statistically signif-
icant (p<0.0001 for all comparisons) (Table 1).

Voice problems were generally more common among
women, with the highest female proportion among par-
ticipants with dry chronic cough and voice problems.
A higher proportion of former smokers was observed
among participants with voice problems, irrespective of
cough status (Table 1).

Those reporting voice problems were more likely to
also report asthma compared to participants without
voice problems, irrespective of cough status. COPD, CRS,
nGER, and anxiety/depression were also more preva-
lent among those with voice problems, with the highest
proportion in participants also experiencing productive
cough (Table 1).

The association between voice problems and chronic
cough persisted after adjusting for confounders. Individ-
uals with dry cough had 1.68 times the odds of experienc-
ing voice problems compared to those without cough, the
corresponding number for those with productive cough
was 2.80 (Table 2).

When stratified by sex, dry cough was significantly
correlated with voice problems only in women, while
productive cough showed significant correlations in
both sexes. Stratification by asthma showed that produc-
tive chronic cough, but not dry chronic cough, was sig-
nificantly correlated with voice problems in participants
with self-reported asthma. Among those without asthma,

Table 2 Adjusted logistic regression on the association between
chronic cough and voice problems

Voice problems Variable OR 95%Cl P-value
Total analysis (n 7,204)
Dry cough 168 134-212 <0.0001
Productive cough 2.80 208-3.77 <0.0001
Stratified by sex
Male (n 3,416) Dry cough 1.29 0.87-1.89 0.204

1.98-357 <0.0001
142-2.50 <0.0001
2.12-375 <0.0001

Productive cough 2.66
Dry cough 1.88
Productive cough 2.82

Female (n 3,788)

Stratified by asthma
Asthma (n 815) 0.71-1.88 0.571

1.86-3.79 <0.0001

Dry cough 1.15
Productive cough 2.66
No asthma (n 6,389)

148-247 <0.0001
2.26-3.77 <0.0001
Three analyses were conducted: (1) total sample analysis (2) stratified by sex
(male and females), and (3) stratified by current asthma (current self-reported
asthma vs. no asthma). Total sample analysis was adjusted for study center, sex,
age, BMI, educational level, smoking history, cardiovascular disease, current
asthma, COPD, CRS, nGER and current anxiety/depression, and stratified

analyses on sex and asthma were adjusted for the same confounders excluding
sex and asthma respectively. Results are presented as OR; 95% Cl

Dry cough 1.91
Productive cough 2.92
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both dry and productive chronic cough were correlated
with voice problems (Table 2).

Chronic cough duration (< 10 years/ >10 years) and voice
problems

Participants who reported a chronic cough duration
exceeding 10 years had a higher prevalence of voice prob-
lems compared to those with a shorter duration of cough,
with the biggest difference in prevalence seen in partici-
pants with dry cough. For participants with a dry cough
lasting less than 10 years, 24% reported voice prob-
lems, which increased to 37% among those with a dry
cough lasting more than 10 years. Among participants
with productive cough, 47% of those with a cough dura-
tion under 10 years experienced voice problems, with a
slight increase to 53% for those whose cough exceeded 10
years. The difference in prevalence was significant for dry
cough (p=0.003) but not for productive cough (p=0.13).
This remained largely unchanged after adjusting for con-
founding factors (Fig. 1).

Stratification by asthma status showed a significant
correlation between productive chronic cough, but not
dry chronic cough, and voice problems among partici-
pants with self-reported asthma (Table 3).

When stratified by sex, dry chronic cough was signifi-
cantly correlated with voice problems in women regard-
less of cough duration, and in men only in those with
more than 10 years of cough. Productive cough was sig-
nificantly correlated with voice problems in both sexes,
regardless of cough length (Table 3).

Self-rated general health

Voice problems were associated with decreased self-
reported general health. Participants with voice prob-
lems and chronic cough more often reported poor health,
compared to participants without both cough and voice
problems (Fig. 2).

In an adjusted analysis, individuals with voice problems
had 1.73-fold increased odds of reporting lower general
health compared to those without voice problems. Dry
cough and productive cough were also associated with
poorer reported general health (dry cough: adj. OR 1.78;
productive cough: adj OR 2.03). The results were con-
sistent when stratified by sex and self-reported asthma
(Table 4). An interaction analysis revealed that the effects
of voice problems and chronic cough on general health
were independent of each other, although the effect of
voice problems was weaker among those with productive
cough (p=0.002).

Sick leave

A higher proportion of participants with chronic cough
alone or chronic cough combined with voice problems
had been on sick leave for more than 7 days during the
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Fig. 1 ORsand 95% Cls for voice problems by cough type and duration (< 10 or > 10 years). n=6,492. Adjusted for study center, sex, age, BMI, educational
level, smoking history, cardiovascular disease, current asthma, COPD, CRS, nGER, and anxiety/depression

Table 3 Adjusted logistic regression of chronic cough duration
(<10 vs. >10 years), stratified by sex and asthma

Voice problems Variable OR 95%Cl  P-value

Stratified by sex

Male (n 3,115) Dry cough <10y 127 0.77-207 0347
Dry cough > 10y 204 1.03-350 0.041
Productive cough< 10y 296 2.02-4.33 <0.0001
Productive cough>10y 3.76 242-585 <0.0001

Female (n 3,377)  Dry cough <10y 1.81 1.23-2.67 0.003
Dry cough > 10y 273 1.80-4.14 <0.0001
Productive cough< 10y 342 235-498 <0.0001
Productive cough>10y 296 1.96-449 <0.0001

Stratified by

asthma

Asthma (n 687)  Dry cough < 10y 1.10 0.56-2.17 0.790
Dry cough > 10y 148 074-295 0.269
Productive cough< 10y 322 1.97-528 <0.0001
Productive cough>10y 3.14 1.96-5.04 <0.0001

No asthma Dry cough <10y 174 1.24-243 0.001

(5,805)
Dry cough > 10y 284 1.93-419 <0.0001
Productive cough< 10y 3.07 2.23-424 <0.0001
Productive cough>10y 347 232-519 <0.0001

Logistic regression models assessing the association between cough type (dry
vs. productive) and cough duration (< 10 years vs. >10 years) with the occurrence
of voice problems. Two analyses were conducted: (1) stratified by sex (males and
females), and (2) stratified by current asthma (current self-reported asthma vs.
no asthma). Adjusted for study center, sex, age, BMI, educational level, smoking
history, cardiovascular disease, current asthma, COPD, CRS, nGER, current
anxiety/depression, excluding sex for analysis 1 and asthma for analysis 2.
Results are presented as OR; 95% Cl

last year compared to participants without these issues
(Fig. 3).

For participants with dry cough, there was no differ-
ence in sick leave between those with and without voice
problems. However, among participants with produc-
tive cough, a greater percentage of participants with both
productive cough and voice problems reported more
than 7 days of sick leave compared to those with produc-
tive cough alone (Fig. 3).

When adjusting for confounders, no association was
found between voice problems and sick leave exceeding
7 days. When analyzing the degree of voice problems
separately, the odds ratio for voice problems to a great
extent was 1.34 (95% CI: 0.77-2.31, p=0.296) (Table 5).
Both dry cough and productive cough were significantly
associated with an increase in sick leave days. An inter-
action analysis examining the combined effects of voice
problems and chronic cough on sick leave did not reveal
any significant interactions (Table 5).

Discussion

In this population-based study of individuals aged 48-76
years, a high prevalence of self-reported voice problems
among those with chronic cough was found: Approxi-
mately one-third of participants with dry chronic cough
and half of those with productive chronic cough reported
voice problems, compared to less than one-fifth of those
without cough. Participants with dry chronic cough last-
ing over 10 years were significantly more likely to report



Ogefeldt et al. BMC Pulmonary Medicine (2025) 25:402

Page 7 of 12

120
. 100
S
£ 30
3
5 60
o
‘O
e 40
©
a
20
0
No cough or Voice Dry cough Productive Dry Productive
voice problems (n 408) cough cough+voice cough+voice
problems (n1,350) (n 339) problems problems
(n 6,720) (n174) (n 363)
B Poor M Good+Fair mVerygood+Excellent

Fig. 2 Self-Reported General Health (%) for Participants Across Different Voice and Cough Groups. The response options to the question about general
health are here categorized into three groups. Percent values above ten are rounded to the nearest whole number, while values below ten are rounded

to one decimal place. Percentages may not sum to 100 due to rounding

Table 4 Ordered logistic regression on the association between
voice problems, chronic cough, and general health

General health Variable OR 95%Cl P-value

Total analysis

(n7,120)
Voice problems 173 1.54-194 <0.0001
Dry cough 1.78 1.34-237 <0.0001
Productive cough 203 1.56-2.63 <0.0001

Stratified by sex

Male (n 3,388) Voice problems 197 1.66-233 <0.0001
Dry cough 1.83 1.38-243 <0.0001
Productive cough  2.02 1.55-2.62 <0.0001

Female (n 3,732) Voice problems 1.70 145-198 <0.0001
Dry cough 1.56  1.24-197 <0.0001
Productive cough 224 1.75-2.87 <0.0001

Stratified by asthma

Asthma (n 808) Voice problems 137 1.04-1.79  0.025
Dry cough 1.77 1.15-273 0010
Productive cough 211 1.52-2.92 <0.0001

No asthma (n 6,312) Voice problems 182 1.61-2.07 <0.0001
Dry cough 1.56  1.28-1.90 <0.0001
Productive cough 220 1.77-2.74 <0.0001

Analyses was made on the original response options for the question about
general health. Three analyses were conducted: (1) total sample analysis, (2)
stratified by current asthma (current self-reported asthma vs. no asthma), and
(3) stratified by sex (male and females). Total sample analysis was adjusted for
study center, sex, age, BMI, educational level, smoking history, cardiovascular
disease, current asthma, COPD, CRS, nGER, current anxiety/depression, and
stratified analyses on sex and asthma were adjusted for the same confounders
excluding sex and asthma respectively. Results are presented as OR; 95% ClI

voice problems compared to those with a shorter dura-
tion of cough. These associations remained also after
adjusting for confounding factors.

Chronic cough and voice problems were independently
associated with reported poorer general health, a pattern
that persisted after adjusting for confounding factors and
was not influenced by comorbid asthma or sex. There
was, however, no clear association between self-reported
voice problems and an increased number of sick leave
days.

Prevalence of voice problems in participants with chronic
cough

To the best of our knowledge, the current study is the
first population-based study examining the prevalence
of self-reported voice problems among individuals with
chronic cough. Previous studies on voice problems in
chronic cough have primarily focused on clinical cohorts,
reporting prevalence rates between 40% and 75%, with-
out differentiating between dry or productive chronic
cough [12, 13, 16, 17]. In the present study, a higher prev-
alence of voice problems was observed among individuals
with productive chronic cough, with approximately half
experiencing voice problems, compared to about 30% of
those with dry cough. This difference suggests that dis-
tinct underlying mechanisms might contribute to voice
problems in these groups. For instance, smoking history
and respiratory-related comorbidities, such as COPD,
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rounded to one decimal place. Percentages may not sum to 100 due to rounding

asthma and CRS appeared more common in individuals
with productive chronic cough and voice problems, indi-
cating that differences in airway function could influence
the likelihood of developing voice problems. Although
studies comparing individuals with dry and productive
chronic cough have shown mixed results regarding dif-
ferences in demographics, symptoms, and comorbidities
[6, 7, 33, 34], the present study suggests that differences
in comorbidities and frequency of voice problems may
distinguish these groups.

In the current study, 17% of participants without cough
reported voice problems, while the prevalence in the
total cohort was 20%. In the general adult population,
the prevalence of self-reported voice problems varies,
from approximately 6-40%, depending on definition,
study method, and demographic factors [27, 31, 35, 36].
A Swedish study (n 74,351), which used the same ques-
tion regarding voice problems as in the current study,
reported a prevalence of approximately 17% among
adults aged 18-104 years [31]. In the present study,
participants ranged in age from their late forties to late
seventies, which may account for the slightly higher prev-
alence observed, as voice problems are more common in
older adults [31, 37].

Among participants with voice problems, self-reported
asthma was more common compared to those without

voice problems, with the highest proportion observed in
individuals with both productive chronic cough and voice
problems. This suggests that asthma is an important con-
tributing factor to the development of voice problems,
regardless of the presence of chronic cough. Asthma is a
known risk factor for developing voice problems, likely
due to a combination of airway inflammation, broncho-
constriction, and the effects of inhaled corticosteroids
commonly used in asthma management [24, 38]. Induc-
ible laryngeal obstruction (ILO), a condition that can
mimic or coexist with asthma (and is sometimes misdiag-
nosed as asthma), may also contribute to voice problems
[39]. These overlapping mechanisms may help explain
the observed loss of significant association between dry
chronic cough and voice problems, when stratifying by
asthma. This suggests that asthma-related factors, such
as airway changes, treatment side-effects, or coexist-
ing laryngeal dysfunction, may have a more pronounced
influence on vocal health than dry chronic cough alone.
In the present study, dry chronic cough lasting longer
than 10 years was associated with higher odds of voice
problems compared to a shorter duration of cough.
A potential explanation for this finding could be the
repeated trauma to the vocal folds caused by prolonged
coughing, which may lead to vocal fold edema, irritation
or the development of lesions [25]. However, a study by
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Table 5 Adjusted logistic regression of voice problems, chronic
cough, and > 7 sick leave days last year

Sick leave Variable OR 95%Cl  P-value
Total analysis
(n 4,258)
Voice problems 1.08 0.88-132 0447
Dry cough 1.62 1.22-2.16 0.001
Productive cough 174 1.29-235 <0.0001
Degree of voice
problems
Voice problems- 1.06 0.86-1.30 0.580
small extent
Voice problems- 134 0.77-231 0.29
great extent
Dry cough 162 1.22-2.15 0.001
Productive cough 172 127-232 <0.0001
Interaction analysis
Voice problems# 068 037-126 0215
dry cough
Voice problems# 093 0.52-166 0.799

productive cough

The analyses examined the association between voice problems, chronic
cough, and participants reporting more than seven days of sick leave during
the previous year. Three analyses were conducted (1) the main effects of voice
problems, dry cough, and productive cough on sick leave; (2) Voice problems
analyzed by the degree of voice problems (small vs. great extent); and (3)
interaction analyses between voice problems and both types of cough (dry
and productive). All analyses were adjusted for study center, sex, age, BMI,
educational level, smoking history, cardiovascular disease, current asthma,
COPD, CRS, nGER, and current anxiety/depression. Results are presented as OR;
95% Cl. Analyses were performed on participants currently working

Adessa, et al. [40] found no difference in the prevalence
of benign vocal fold lesions between individuals with
longer or shorter cough durations, suggesting that addi-
tional mechanisms beyond vocal fold lesions may be
responsible. One possibility is that prolonged coughing
maintains or exacerbates an underlying laryngeal hyper-
sensitivity, which over time may contribute to increased
laryngeal muscle tension and the development of voice
problems. Laryngeal hypersensitivity has been proposed
as an underlying mechanism for both voice problems and
chronic cough itself [14, 19, 20].

Compared to dry chronic cough, the odds of experienc-
ing voice problems in participants with productive cough
did not increase with a cough duration over 10 years.
The reason for this difference remains unclear. How-
ever, individuals with productive chronic cough were
found to have higher odds of voice problems compared to
those with dry cough regardless of cough duration. Fac-
tors such as smoking and conditions like COPD, chronic
bronchitis, and bronchiectasis, more often linked to pro-
ductive chronic cough, may contribute to this increased
susceptibility by affecting both laryngeal structures
and respiratory function [23, 41]. In the present study,
comorbidities such as COPD, asthma, CRS, and nGER
were more frequently reported among participants with
productive chronic cough and voice problems. These
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conditions may have contributed to the elevated odds
of voice problems in this group. However, since produc-
tive cough remained associated with voice problems also
after adjusting for these conditions, it appears to have an
independent effect on voice problems.

Self-rated general health and sick leave

Both voice problems and chronic cough are indepen-
dently known to impact various health domains [8, 26].
In the current study, voice problems and chronic cough
were independently associated with decreased gen-
eral health, regardless of all identified confounding fac-
tors. Moreover, the combination of voice problems and
chronic cough had an additive effect on decreased gen-
eral health, with the lowest general health reported by
the group with voice problems and productive chronic
cough. While the interaction analysis indicated that the
association between voice problems and general health
was slightly weaker in those with productive cough,
this association remained significant. In a clinical study
including 430 participants, DeVore, et al. [42] also found
negative effects of self-reported voice problems on gen-
eral health, using a similar question as in the current
study. Additionally, studies on chronic cough have con-
firmed the health burden associated with the condition
[8, 9]. The fact that the co-occurrence of chronic cough
and voice problems has a stronger association with
decreased general health underscores the importance
for healthcare providers involved in chronic cough care
to recognize and address symptoms of voice problems
in these patients. Additionally, there is a critical need to
develop treatment strategies that can positively impact
both chronic cough and voice problems.

The present study found no association between self-
reported voice problems and sick leave exceeding 7 days,
whereas an association was observed for both chronic
cough groups, consistent with previous studies [6, 10].
The lack of association for voice problems is somewhat
unexpected, given earlier findings of increased sick leave
among individuals with voice problems, particularly in
voice-demanding occupations (such as teachers, early
childhood educators, and telemarketers) [27, 43-45].
However, occupational data were not available in this
study, which may have limited the ability to detect such
effects.

Previous studies have often assessed voice-related sick
leave specifically [27, 43, 45], while the present study used
a general question about sick leave for any reason. This
broader approach may have diluted any potential asso-
ciation. Moreover, earlier research has shown that more
severe voice problems are associated with an increased
number of sick leave days [45]. In this study, the major-
ity of participants reported mild voice problems, and
only a small proportion reported voice problems to a
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great extent. The small size of this subgroup may have
limited the ability to detect an association. Although the
estimates suggested somewhat higher odds of sick leave
among those with voice problems to a great extent, the
association was not statistically significant. Mild voice
problems may not lead to extended absence, particu-
larly in less voice-demanding occupations, and may be
managed through brief voice rest or workplace accom-
modations. In the present study, participants with voice
problems were more likely to report having changed jobs
due to breathing problems potentially reflecting a shift to
a less vocally demanding occupation, thereby reducing
the need for sick leave.

The fact that the present study found an association
between chronic cough and an increase in sick leave days
that were not found in participants with voice problems
could be due to several factors. For example, sleep dis-
turbances, decreased physical ability, depression, pain,
and fatigue might be more common in individuals with
chronic cough than with voice problems, leading to an
increased risk of sick leave in this group [8—10].

Strengths and weaknesses

A key strength of the current study is its multicenter
design, including seven study centers from Northern
Europe. This design, along with a large general popula-
tion cohort, enhances the relevance of the findings to the
population within the included age group in Northern
Europe. Another strength is that voice problems were
evaluated with a validated question that has previously
been used to assess the prevalence of voice problems in a
Swedish cohort [31].

Some methodological limitations need to be addressed.
In the present study, the definition of chronic cough
did not correspond to the typical clinical definition of a
cough lasting longer than 8 weeks. This lack of a specific
time frame may have led to classification errors affecting
the prevalence of chronic cough. However, the definition
used here has been shown to identify a similar or slightly
higher prevalence of chronic cough as previous stud-
ies [6]. Additionally, since long-term chronic cough was
defined as self-reported chronic cough at two discrete
time points, it cannot be determined whether partici-
pants experienced symptoms consistently throughout the
interval, which might have influenced the observed asso-
ciation between long-term cough and voice problems.

In this study, participants who reported voice problems
to a small extent and to a great extent were combined into
a single category of “voice problems”. This was done due
to the low number of participants reporting problems to
a great extent, leading to significantly reduced statistical
power if analyzed separately. However, previous studies
have shown that even mild voice problems can impact
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social, physical and, mental health [42], making this com-
bined group relevant to study.

Given the lack of longitudinal data on voice problems
in this study, it is not possible to conclude causality
between chronic cough and voice problems. In a retro-
spective chart study on 105 patients with chronic cough
and hoarseness, 86% reported voice problems after the
diagnosis of chronic cough, suggesting a potential tempo-
ral relationship [46]. However, these results also do not
establish causality, and further research is needed to clar-
ify the underlying mechanisms and temporal patterns.

General health was assessed using a single, global ques-
tion rather than using a full questionnaire. This approach,
often used for assessing self-rated health, is comparable
to multi-item health assessments [47]. Additionally, the
number of sick leave days during the last year was based
on self-reported data and not verified by any register
data, potentially introducing recall bias.

The definitions of confounders such as asthma and
nGER, based on self-reported questionnaire items, may
be subject to misclassification due to recall bias or lack of
clinical verification. Moreover, the questionnaire assessed
nGER only, not reflux more broadly. However, these defi-
nitions have been used in several previous population-
based studies and shown acceptable validity [32, 48].

Loss to follow-up from the initial RHINE cohort may
have led to nonresponse bias. However, a previous study
examining the implications of loss to follow-up in RHINE
found minimal differences between long-term respond-
ers and baseline participants indicating that nonresponse
bias is unlikely [30].

Conclusion

Voice problems are common among individuals with
chronic cough in this North-European cohort, being
most prevalent in individuals with productive cough.
Long-term cough was more strongly associated with
voice problems compared to shorter cough durations,
especially in cases of dry cough. These findings highlight
the importance of early management of chronic cough
to prevent or alleviate the severity of voice problems.
Both voice problems and chronic cough were associated
with decreased general health and, when these condi-
tions co-occur, their impact is additive. This emphasizes
the importance for healthcare providers to identify and
address both conditions at an early stage. Although
chronic cough was found to increase sick leave, the same
association was not found for voice problems.

Further longitudinal studies are needed to better
understand the relationship between chronic cough and
voice problems. Additionally, research focusing on the
association between chronic cough, voice problems, and
sick leave across various occupational groups is needed
to identify at-risk populations. Moreover, interventional
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studies are needed to assess the effect of targeted treat-
ment strategies for chronic cough and voice problems on
quality of life, general health and sick-leave.

Abbreviations

BMI Body mass index

@] Confidence interval

COPD  Chronic obstructive pulmonary disease
CRS Chronic rhinosinusitis

DAG Directed acyclic graph

ECRHS  European Community Respiratory Health Survey
nGER Nocturnal gastroesophageal reflux

OR Odds ratio

RHINE  Respiratory Health in Northern Europe

SD Standard deviation

Supplementary Information
The online version contains supplementary material available at https://doi.or
g9/10.1186/512890-025-03877-6.

[ Supplementary Material 1 ]

Acknowledgements
We would like to thank all the participants for their involvement in this study.

Author contributions

AM, CJ, LM, MH, RJ, TG, and A.J. contributed significantly to the
conception of the RHINE study. ES., GOW, H.J, OLE, and S.O. contributed
significantly to the conception and design of the present study, with input
from other co-authors. S.0. and O E. performed the statistical analysis.

All authors contributed to the interpretation of the results. S.0. wrote the
main manuscript. All authors read, contributed to and approved the final
manuscript.

Funding

Open access funding provided by Uppsala University. SO was funded by
the Swedish Research Council (2023 —01567). Other funders are reported at
https://breathesweden.com/rhine/#Funders.

Data availability

The datasets analyzed during the current study are not publicly available due
to regulatory demands but are available from the corresponding author on
reasonable request.

Declarations

Ethics approval and consent to participate

The research was conducted in accordance with the Declaration of Helsinki.
The RHINE study received approval from the Regional Committees for Medical
and Health Research Ethics of each participating country, in compliance

with national legislation. All participants gave informed consent prior to
participation in each study wave https://rhine.w.uib.no/more/ethics-approva
|-statement/..

Consent for publication
Not applicable.

Competing interests

OIE has participated in advisory boards for MSD Sweden on topics unrelated
to this manuscript. The authors have no additional competing interests to
declare.

Author details

'Department of Public Health and Caring Sciences, Speech-Language
Pathology, Uppsala University, Uppsala, Sweden

“Department of Medical Sciences, Respiratory, Allergy and Sleep
Research, Uppsala University, Uppsala, Sweden

Page 11 of 12

3Department of Speech-Language Pathology, Uppsala University
Hospital, Uppsala, Sweden

“Department of Women's and Children’s Health: Physiotherapy and
behavioral medicine, Uppsala University, Uppsala, Sweden

Department of Physiotherapy, Uppsala University Hospital, Uppsala,
Sweden

Department of Medical Sciences, Clinical Physiology, Uppsala University,
Uppsala, Sweden

'Department of Epidemiology and Global Health, Umea University, Umea,
Sweden

80ccupational and Environmental Medicine, School of Public Health
and Community Medicine, Institute of Medicine, Sahlgrenska Academy,
University of Gothenburg, Gothenburg, Sweden

Martu University Hospital, Lung Clinic, Tartu, Estonia

%Department of Public Health, Research Unit for Environment,
Occupation and Health, Danish Ramazzini Centre, Aarhus University,
Aarhus 8000, Denmark

HDepartment of Occupational Medicine, Danish Ramazzini Centre,
Aarhus University Hospital, Aarhus, Denmark

"“Department of Sleep, Landspitali University Hospital, Reykjavik, Iceland
Faculty of Medicine, University of Iceland, Reykjavik, Iceland
"“Department of Global Public Health and Primary Care, University of
Bergen, Bergen, Norway

Received: 10 February 2025 / Accepted: 21 July 2025
Published online: 21 August 2025

References

1. Morice AH, Millgvist E, Bieksiene K, Birring SS, Dicpinigaitis P, Domingo Ribas
C, et al. ERS guidelines on the diagnosis and treatment of chronic cough in
adults and children. Eur Respir J. 2020;55(1):1901136.

2. Song W-J, Chang Y-S, Farugi S, Kim J-Y, Kang M-G, Kim S, et al. The global epi-
demiology of chronic cough in adults: a systematic review and meta-analysis.
Eur Respir J. 2015;45(5):1479-81.

3. Koskela HO, Latti AM, Purokivi MK. Long-term prognosis of chronic cough: a
prospective, observational cohort study. BMC Pulm Med. 2017;17(1):146.

4. Morice AH, Jakes AD, Farugi S, Birring SS, McGarvey L, Canning B, et al. A
worldwide survey of chronic cough: a manifestation of enhanced somato-
sensory response. Eur Respir J. 2014;44(5):1149-55.

5. Emilsson Ol. The burden and impact of chronic cough in severe disease. Curr
Opin Support Palliat Care. 2022;16(4):183-7.

6. Johansson H, Johannessen A, Holm M, Forsberg B, SchliinssenV, Jogi R, et
al. Prevalence, progression and impact of chronic cough on employment in
Northern Europe. Eur Respir J. 2021,57(6):2003344.

7. Satial, Mayhew AJ, Sohel N, Kurmi O, Killian KJ, O'Byrne PM, et al. Impact of
productive and dry chronic cough on mortality in the Canadian longitudinal
study on aging (CLSA). J Thorac Dis. 2022;14(12):5087-96.

8. BaliV, Adriano A, Byrne A, Akers KG, Frederickson A, Schelfhout J. Chronic
cough: more than just a persistent cough: a systematic literature review to
understand the impact of chronic cough on quality of life. Qual Life Res.
2024;33(4):903-16.

9. Chamberlain SA, Garrod R, Douiri A, Masefield S, Powell P, Biicher C, et al.
The impact of chronic cough: a cross-sectional European survey. Lung.
2015;193(3):401-8.

10.  Koskela HO, Latti AM, Pekkanen J. The impacts of cough: a cross-sectional
study in a Finnish adult employee population. ERJ Open Res. 2018;4(4):113.

11. Brister D,Khan S, Abraham T, Laventure S, Sahakian S, Julia B, et al. Burden of
disease associated with refractory and unexplained chronic cough in canada:
results from a National survey. Lung. 2024;4:415-24.

12. Vertigan AE, Theodoros DG, Winkworth AL, Gibson PG. Perceptual voice
characteristics in chronic cough and Paradoxical vocal fold movement. Folia
Phoniatr Logop. 2007;59(5):256-67.

13. Vertigan AE, Theodoros DG, Gibson PG, Winkworth AL. Voice and upper
airway symptoms in people with chronic cough and Paradoxical vocal fold
movement. J Voice. 2007;21(3):361-83.

14.  Vertigan AE, Kapela SM, Kearney EK, Gibson PG. Laryngeal dysfunction in
cough hypersensitivity syndrome: a cross-sectional observational study. J
Allergy Clin Immunol Pract. 2018;6(6):2087-95.


https://doi.org/10.1186/s12890-025-03877-6
https://doi.org/10.1186/s12890-025-03877-6
https://breathesweden.com/rhine/#Funders
https://rhine.w.uib.no/more/ethics-approval-statement/
https://rhine.w.uib.no/more/ethics-approval-statement/

Ogefeldt et al. BMC Pulmonary Medicine

20.

21.
22.

23.

24,

25.

26.

27.

28.
29.

30.

31.

32.

33.

(2025) 25:402

Martinez-Paredes JF, Alfakir R, Thompson CC, Menton SM, Rutt A. Effect

of chronic cough on voice measures in patients with dysphonia. J Voice.
2023;37(2):251-6.

Sundar KM, Stark AC, Hu N, Barkmeier-Kraemer J. Is laryngeal hypersensitiv-
ity the basis of unexplained or refractory chronic cough? ERJ Open Res.
2021,7(1):00793-2020.

Ryan NM, Birring SS, Gibson PG. Gabapentin for refractory chronic

cough: a randomised, double-blind, placebo-controlled trial. Lancet.
2012,380(9853):1583-9.

Morice AH, Millgvist E, Belvisi MG, Bieksiene K, Birring SS, Chung KF, et al.
Expert opinion on the cough hypersensitivity syndrome in respiratory medi-
cine. Eur Respir J. 2014;44(5):1132-48.

Vertigan AE, Bone SL, Gibson PG. Laryngeal sensory dysfunction in laryngeal
hypersensitivity syndrome. Respirology. 2013;18(6):948-56.

Vertigan AE, Gibson PG, Theodoros DG, Winkworth AL. The role of sensory
dysfunction in the development of voice disorders, chronic cough and Para-
doxical vocal fold movement. Int J Speech Lang Pathol. 2008;10(4):231-44.
Cobeta |, Pacheco A, Mora E. The role of the larynx in chronic cough. Acta
Otorrinolaringol Esp. 2013;64(5):363-8.

Wang YT, Chang GH, Yang YH, Liu CY, Tsai YT, Hsu CM, et al. Allergic rhinitis
and laryngeal pathology: real-world evidence. Healthc (Basel). 2021;9(1):36.
Hassan MM, Hussein MT, Emam AM, Rashad UM, Rezk I, Awad AH. Is insuf-
ficient pulmonary air support the cause of dysphonia in chronic obstructive
pulmonary disease? Auris Nasus Larynx. 2018;45(4):807-14.

Park B, Choi HG. Association between asthma and dysphonia: a population-
based study. J Asthma. 2016;53(7):679-83.

Shaha M, Hoffman MR, Hapner ER, Simpson CB. Membranous vocal fold
lesions in patients with chronic cough: a case series. J Voice. 2023;2 epub
ahead of print.

Merrill RM, Roy N, Lowe J. Voice-related symptoms and their effects on qual-
ity of life. Ann Otol Rhinol Laryngol. 2013;122(6):404-11.

Roy N, Merrill RM, Gray SD, Smith EM. Voice disorders in the general popula-
tion: prevalence, risk factors, and occupational impact. Laryngoscope.
2005;115(11):1988-95.

RHINE. Welcome to RHINE - a research network studying Respiratory Health
in Northern Europe. Accessed at https://rhine.w.uib.no/ on 3 december 2024.
ECRHS. European Community Respiratory Health Survey. Accessed at https://
www.ecrhs.org/ on 4 december 2024.

Johannessen A, Verlato G, Benediktsdottir B, Forsberg B, Franklin K, Gislason
T, et al. Longterm follow-up in European respiratory health studies - patterns
and implications. BMC Pulm Med. 2014;14:63.

Lyberg—AhIander\/, Rydell R, Fredlund P, Magnusson C, Wilén S. Prevalence
of voice disorders in the general population, based on the Stockholm public
health cohort. J Voice. 2019;33(6):900-5.

Variations in the. Prevalence of respiratory symptoms, self-reported asthma
attacks, and use of asthma medication in the European community respira-
tory health survey (ECRHS). Eur Respir J. 1996,9(4):687-95.

King J, Digby JW, Hennessey S, Marsden P, Smith J. Productive cough,

a forgotten phenotype of refractory chronic cough. Respir Med Res.
2024;86:101106.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

45.

46.

47.

48.

Page 12 of 12

Smyrnios NA, Irwin RS, Curley FJ. Chronic cough with a history of excessive
sputum production. The spectrum and frequency of causes, key compo-
nents of the diagnostic evaluation, and outcome of specific therapy. Chest.
1995;108(4):991-7.

Bhattacharyya N.The prevalence of voice problems among adults in the
united States. Laryngoscope. 2014;124(10):2359-62.

Spantideas N, Drosou E, Karatsis A, Assimakopoulos D. Voice disorders in the
general Greek population and in patients with laryngopharyngeal reflux.
Prevalence and risk factors. J Voice. 2015;29(3):389.

Wang LH, Doan TN, Chang FC, To TL, Ho WC, Chou LW. Prevalence of voice
disorders in older adults: a systematic review and meta-analysis. Am J Speech
Lang Pathol. 2023;32(4):1758-69.

Spantideas N, Drosou E, Bougea A, Assimakopoulos D. Inhaled corticosteroids
and voice problems. What Is New?? J Voice. 2017,31(3):384.

Leong P, Gibson PG, Vertigan AE, Hew M, McDonald VM, Bardin PG. Vocal cord
dysfunction/inducible laryngeal obstruction-2022 Melbourne roundtable
report. Respirology. 2023;28(7):615-26.

Adessa M, Xiao R, Hull D, Bowen AJ, Milstein CF, Benninger MS, et al. Benign
vocal fold lesions in patients with chronic cough. Otolaryngol Head Neck
Surg. 2020;162(3):322-5.

Byeon H, Cha S. Evaluating the effects of smoking on the voice and subjec-
tive voice problems using a meta-analysis approach. Sci Rep. 2020;10(1):4720.
DeVore EK, Carroll TL, Rosner B, Shin JJ. Can voice disorders matter as much
as life-threatening comorbidities to patients'general health? Laryngoscope.
2020;130(10):2405-11.

Van Houtte E, Claeys S, Wuyts F, Van Lierde K. The impact of voice disorders
among teachers: vocal complaints, treatment-seeking behavior, knowledge
of vocal care, and voice-related absenteeism. J Voice. 2011;25(5):570-5.
Coledam DHC, da Silva YM. Predictors of health-related absenteeism,
presenteeism and sick leave among Brazilian elementary school teachers: a
cross-sectional study. Work. 2020,67(3):709-19.

Ledo SH, Oates JM, Purdy SC, Scott D, Morton RP. Voice problems in new
Zealand teachers: a National survey. J Voice. 2015;29(5):645.

Kim JF, Watson W, Becerra BJ, Crawley BK, Saab R, Krishna P, et al. The diag-
nosis and time of onset of voice disorders in patients with chronic cough. J
Voice. 2022;7:Epubaheadofprint.

Macias C, Gold PB, Ongiir D, Cohen BM, Panch T. Are single-item global
ratings useful for assessing health status? J Clin Psychol Med Settings.
2015;22:251-64.

Emilsson OI, Benediktsdattir B, Olafsson I, Cook E, Juliusson S, Berg S, etal.
Definition of nocturnal gastroesophageal reflux for studies on respiratory
diseases. Scand J Gastroenterol. 2016;51(5):524-30.

Publisher’s note
Springer Nature remains neutral with regard to jurisdictional claims in
published maps and institutional affiliations.


https://rhine.w.uib.no/
https://www.ecrhs.org/
https://www.ecrhs.org/

	﻿Voice problems in chronic cough: prevalence and implications for health and sick leave in a Northern European population
	﻿Abstract
	﻿Introduction
	﻿Method
	﻿Chronic cough
	﻿Voice problems
	﻿Chronic cough duration (< 10 years/> 10 years)
	﻿General health
	﻿Sick leave
	﻿Confounders
	﻿Statistical analysis

	﻿Results
	﻿Prevalence of voice problems in participants with chronic cough
	﻿Chronic cough duration (< 10 years/ >10 years) and voice problems
	﻿Self-rated general health



