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faction and safety. Research on hoarseness has mainly focused on professional speakers, like teachers. The aim
of this study was to determine the current prevalence of hoarseness among six subgroups of nurses (registered
nurses, primary care nurses, pediatric nurses, laboratory nurses, dental nurses, and midwives) and also to identify
potential environmental risk factors in their working environment.
Methods: The health data was collected in collaboration with two health care professional trade unions. The find-
ings are based on 15,553 returned health questionnaires which were statistically analyzed.
Results: The 1-year prevalence of hoarseness among all participating nurses was 30.2 % in this data, but the varia-
tion between different occupational subgroups was significant; ranging from 25 % for laboratory nurses to 38 %
for midwives. These findings were in line with perceived environmental problems and the differences between the
sub-groups were not explained by the participants suffering from asthma, sinusitis, rhinitis, or common respira-
tory infections; there were no explanatory differences in the prevalence’s of the above-mentioned diseases.
Conclusions: The variation in prevalence of hoarseness between the different occupational subgroups was signifi-
cant and the prevalence was found to be in line with perceived environmental problems. The most common prob-
lems were stuffiness, dry air, and inadequate ventilation. In addition, both a perceived “sewer odor” and “smell
of mold or cellar” in one’s own working environment were also found to be significant risk factors for hoarseness.
Based on this study, the current indoor air problems in Finnish health care facilities can be verified and are a
source of risk to nurses’ voices. TaggedEnd
TaggedPKey Words: Vocal disorders—Hoarseness—Air quality—Indoor—Health—Occupational—Nurses. TaggedEnd

TaggedPAbbreviations: CI, Confidence interval−OR, Odds R
atio. TaggedEnd
TAGGEDH1INTRODUCTION TAGGEDEND
TaggedPTo achieve high care satisfaction and safety, in health care,
the quality of communication plays an important role. It is
one of the most essential tools for nurses; they spend about
half of their working time in direct patient care which
includes communications with patients and often with their
relatives too.1 In primary health care and in hospitals, the
contact with the patient and coworkers often occurs behind
a plexiglass, a face mask or during the coronavirus disease
2019 pandemic via the telephone or internet remote connec-
tions. When the patient is an elderly person with a hearing
aid, a clear and loud voice is of utmost importance. Behind
a mask, facial expression cannot be seen, so the verbal com-
munication is even more important. In the future, we expect
that with both patients and coworkers remote work and
internet connections will increase. Therefore, it can be stated
that the ability to enhance voice clarity and ensure every
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nuance is heard and understood is important in successful
communication. TaggedEnd

TaggedPIn describing voice problems, the term “hoarseness”
refers to a breathy, raspy, strained voice, or a change in
pitch.2 Although hoarseness is a common symptom, mostly
caused by benign or self-limiting factors, it has a significant
impact not only on the quality of life in general but, in the
health care field, also affects the safety of patients because it
causes impaired communication abilities. TaggedEnd

TaggedPVocal demands vary a great deal between different
occupations.3,4 Research on occupations and voice prob-
lems have mainly focused on the voice problems of the typi-
cal occupational of voice users, such as teachers. In
Finland, the prevalence of hoarseness among nurses in gen-
eral was recently found to be 30%5; however, in the health-
care field as nurses work in various facilities and
departments and do various work tasks the demand on their
voices probably varies a great deal. TaggedEnd

TaggedPThe aim of this study was to determine the current preva-
lence of hoarseness among the nurses in six different occu-
pational subgroups (registered nurses, primary care nurses,
pediatric nurses, laboratory nurses, dental nurses, and mid-
wives) in order to determine whether different occupational
subgroups have different environmental risk factors for
hoarseness. The assumption was that there would be signifi-
cant differences between the different subgroups that could
be explained by work-related exposures; dental nurses for
example have more exposure to chemicals at work than
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practical nurses who predominantly work in health care
centers, homecare environments, day nurseries and nursing
and residential homes. Identifying the specific risk factors
for different occupational subgroups is a prerequisite for
preventing voice problems in the future. TaggedEnd
TaggedEnd TABLE 1.
The Respondents by Occupational Subgroups (Data of
Gender Missing = 280)

Occupational

Subgroup

Men Women Total Smokers (%)

Registered

nurses

421 7294 7715 7.9

Practical nurses 195 3188 3383 15.4

Laboratory

nurses

18 677 695 4.3

Pediatric nurses 7 664 671 5.4

Midwives 1 554 732 4.6

Dental nurses 5 727 540 5.0

Total 806 14467 15273 8.6
TAGGEDH1MATERIAL AND METHODS TAGGEDEND
TaggedPThe data was collected via email in collaboration with two
trade unions of which the largest groups of members were
registered nurses and practical nurses. Because of the pri-
vacy protection policy of the trade unions, they forwarded
the surveys through their own membership registers. There-
fore, the exact number of surveys mailed is not known to us.
Permission to use the collected data for further research pur-
poses were obtained beforehand from the participating
trade unions and the participants. Research permission was
approved by the Ethics Committee of the University of
Turku. TaggedEnd

TaggedPThe origin of the study was the requirement expressed by
the trade unions to investigate and evaluate the health status
and well-being of Finnish health care professionals in view
of effect of the possible environmental problems in their
working environment. The surveys were conducted with a
validated questionnaire based on the MM40- and the Tuo-
hilampi-questionnaires.6 The MM40-questionnaire is a
standardized and validated questionnaire for the occupants
of workplaces which investigates indoor quality, covering
factors like temperature, humidity, various indoor air pollu-
tants, and ventilation 7,8; the Tuohilampi-questionnaire is
validated for epidemiological use.9 In addition to back-
ground questions (age, sex, height, weight, smoking, passive
smoking/exposure to cigarette smoke and domestic animal
contacts), the questionnaire used was divided in five parts:
(1) the work environment, (2) the work arrangements, (3)
well-being and job satisfaction, (4) perceived environmental
problems at work and (5) employees’ health status and med-
ical history. TaggedEnd

TaggedPFor this study, the exclusion criteria omitted nurses who
were over 68 or had retired. The reason for this criterion
was to limit the participants in this study to those in employ-
ment; the upper retirement age is 68 in Finland and the
questionnaires were also sent to retirees. Based on the
reported occupation, participants were divided into six sub-
groups; registered nurses, primary care nurses, pediatric
nurses, laboratory nurses, dental nurses, (which included
both mouth hygienists and dental nurses) and midwives.
The reason for the grouping was the differences in the work
tasks and working conditions of the nurses in the different
subgroups. TaggedEnd

TaggedPBecause the questionnaire we used was extensive and cov-
ered many different areas, we selected only the sections on
environmental problems and hoarseness-related questions
for statistical analysis. In addition, we selected, out of the
medical history-section, a selection of the potential causes
for hoarseness, including asthma, sinusitis, rhinitis, and
common cold. TaggedEnd
TaggedPFor symptoms and perceived environmental problems, an
ordinal four-point scale was used with the alternatives
“never, almost never,” “once or a few times per month,”
“every week,” and “daily or almost daily.” For the statisti-
cal analysis, the answer alternatives for the questions were
merged into two groups; “Never, almost never” and “once
or a few times per month” were combined to “more seldom
or never,” “every week,” and “daily or almost daily` to
“weekly or more often.” TaggedEnd

TaggedPIn analyzing the data, the nonparametric tests in the IBM
SPSS Statistics v. 25 (IBM Corp. Armonk, NY) were used.
The P values between symptoms and different environmen-
tal factors were calculated using cross-tabulations and the
chi-square test. P values <0.001 were considered highly sig-
nificant, ≥0.001 to <0.01 moderately significant, ≥0.01 to
<0.05 weakly significant and ≥0.05 non-significant.10 Risk
factors for hoarseness were explored using multiple logistic
regressions. In logistic regression models odds ratio (OR)
and 95% confidence interval were calculated (equal to P
value <0.05).TaggedEnd
TAGGEDH1RESULTS TAGGEDEND
TaggedPThe findings are based on a total of 15,553 health question-
naires of which 808 (5.2 %) were men and 14,491 (93.2 %)
were women. A small number of respondents (n = 254, 1.6
%) did not reveal their age or gender. The participants were
predominantly non-smokers (91.5 %) with an average age
of 44.9 years. According to occupational groups, nurses
were divided into six subgroups. The responders by occupa-
tional subgroups are shown in Table 1.TaggedEnd

TaggedPOver the past year, 30.2 % of the respondents had
reported hoarseness weekly or more often. We found signifi-
cant differences in the prevalence of hoarseness. The corre-
sponding percentages in the different occupational
subgroups were 28.7 % among registered nurses, 32.2 %
among practical nurses, 24.5 % among laboratory nurses,
31.8 % among pediatric nurses, 37.7 % among midwives,
and 34.7% among dental nurses. TaggedEnd

TaggedPMore than half of the respondents had perceived some
environmental problems in their work either weekly or



TaggedEnd
T
A
B
L
E
2
.

W
e
e
k
ly

o
r
M
o
re

O
ft
e
n
P
e
rc
e
iv
e
d
In
d
o
o
r
A
ir
R
e
la
te
d
E
n
v
ir
o
n
m
e
n
ta
l
P
ro
b
le
m
s
D
u
ri
n
g
th
e
P
re
v
io
u
s
1
2
m
o
(N

e
v
e
r
a
n
d
M
o
re

S
e
ld
o
m

C
o
m
b
in
e
d
,
W

e
e
k
ly
,
a
n
d
D
a
il
y

C
o
m
b
in
e
d
,
n
(%

)
o
f
th
e
R
e
sp

o
n
d
e
n
ts
)

E
n
v
ir
o
n
m
e
n
ta
l
P
ro
b
le
m

R
e
g
is
te
re
d
N
u
rs
e
s

n
(%

)

P
ra
c
ti
c
a
l
N
u
rs
e
s

n
(%

)

L
a
b
o
ra
to
ry

N
u
rs
e
s

n
(%

)

P
e
d
ia
tr
ic

N
u
rs
e
s

n
(%

)

M
id
w
iv
e
s

n
(%

)

D
e
n
ta
l
n
u
rs
e
s

n
(%

)

T
o
ta
l

n
(%

)

P
-v
a
lu
e

D
ra
ft

2
6
8
5
(3
6
.1
)

4
1
4
(3
0
.2
)

2
8
3
(4
2
.5
)

1
9
3
(3
5
.0
)

2
0
2
(3
7
.5
)

1
4
6
(2
9
.1
)

4
4
1
8
(3
4
.9
)

<
0
.0
0
1

R
o
o
m

te
m
p
e
ra
tu
re

to
o
h
ig
h

2
0
9
2
(2
8
.1
)

5
6
4
(4
0
.7
)

1
7
5
(2
6
.4
)

1
1
3
(2
0
.5
)

1
7
4
(3
1
.7
)

2
0
0
(3
9
.8
)

3
7
0
8
(2
9
.2
)

<
0
.0
0
1

V
a
ri
a
b
le

ro
o
m

te
m
p
e
ra
tu
re

2
5
7
6
(3
4
.7
)

4
9
3
(3
6
.0
)

1
8
9
(2
9
.0
)

1
7
6
(3
1
.6
)

2
0
8
(3
8
.6
)

1
8
6
(3
7
.6
)

4
2
9
4
(3
3
.9
)

<
0
.0
0
1

R
o
o
m

te
m
p
e
ra
tu
re

to
o
lo
w

1
7
7
8
(2
4
.0
)

2
4
8
(1
8
.5
)

1
3
7
(2
1
.3
)

1
1
6
(2
1
.5
)

1
4
6
(2
7
.5
)

9
4
(1
9
.5
)

2
8
3
2
(2
2
.9
)

<
0
.0
0
1

D
ry

a
ir

4
2
6
4
(5
6
.7
)

7
4
5
(5
3
.9
)

3
0
8
(4
6
.5
)

2
6
1
(4
6
.9
)

3
7
2
(6
8
.1
)

2
0
0
(4
1
.1
)

6
9
3
0
(5
4
.3
)

<
0
.0
0
1

S
tu
ff
y
in
d
o
o
r
a
ir

4
1
8
8
(5
5
.1
)

9
1
8
(6
4
.6
)

3
2
0
(4
7
.3
)

3
0
0
(5
2
.1
)

3
7
8
(6
9
.0
)

2
9
8
(5
6
.9
)

7
2
3
9
(5
5
.7
)

<
0
.0
0
1

M
o
is
t
a
ir
/h
ig
h
h
u
m
id
it
y

7
0
8
(9
.6
)

2
2
7
(1
6
.9
)

3
5
(5
.5
)

2
9
(5
.5
)

4
6
(8
.6
)

4
9
(1
0
.4
)

1
2
3
3
(9
.9
)

<
0
.0
0
1

In
a
d
e
q
u
a
te

v
e
n
ti
la
ti
o
n

3
8
6
2
(5
1
.1
)

8
4
9
(6
0
.9
)

2
7
4
(4
1
.1
)

2
9
4
(5
1
.9
)

3
3
4
(6
0
.8
)

3
0
2
(5
8
.8
)

6
6
7
8
(5
1
.8
)

<
0
.0
0
1

S
m
e
ll
o
f
m
o
ld

o
r
c
e
ll
a
r

1
7
7
3
(2
3
.6
)

1
0
0
4
(3
0
.7
)

1
1
6
(1
7
.5
)

1
3
6
(2
2
.2
)

1
6
1
(2
9
.6
)

1
4
2
(2
8
.2
)

3
7
3
1
(2
5
.3
)

<
0
.0
0
1

S
e
w
e
r
o
d
o
r

1
6
3
4
(2
1
.7
)

9
7
6
(2
9
.8
)

1
1
5
(1
7
.1
)

1
6
7
(2
6
.2
)

1
6
6
(3
0
.3
)

1
3
2
(2
5
.9
)

3
5
0
5
(2
3
.7
)

<
0
.0
0
1

O
th
e
r
u
n
p
le
a
s
a
n
t
o
d
o
rs

2
5
2
4
(3
3
.8
)

5
7
1
(4
1
.3
)

1
7
2
(2
6
.1
)

1
2
6
(2
2
.8
)

1
9
0
(3
5
.1
)

1
6
3
(3
2
.7
)

4
1
7
7
(3
2
.9
)

<
0
.0
0
1

T
o
b
a
c
c
o
s
m
o
k
e

8
3
5
(1
1
.2
)

2
3
5
(1
7
.3
)

3
5
(5
.4
)

1
8
(3
.4
)

4
0
(7
.4
)

3
8
(7
.8
)

1
3
8
1
(1
0
.9
)

<
0
.0
0
1

N
o
is
e

2
9
1
1
(3
9
.1
)

6
5
1
(4
7
.5
)

3
2
3
(4
8
.4
)

4
3
2
(7
6
.2
)

2
2
8
(4
2
.3
)

3
0
(6
0
.4
)

5
4
0
5
(4
2
.6
)

<
0
.0
0
1

TaggedEndLiisa Vil�en, et al Prevalence of Hoarseness in Primary Health Care and Hospitals TaggedEnd1253.e31
more often over the past 12 months. The most common
annoying factors were the stuffiness of the indoor air, dry
air, and inadequate ventilation Table 2. presents, by sub-
groups, the perceived environmental problems during the
previous 12 months. The associations were highly significant
(P < 0.001) between the subgroups. The highest percentages
with statistically significant difference were mainly found in
the responses of practical nurses and midwives. The impact
of environmental problems on the risk of hoarseness among
all the participants when adjusted for age, gender, smoking,
and occupational subgroups are presented in Table 3. TaggedEnd

TaggedPIn the medical history of the participants, we looked for
possible connections to the variations of the prevalence of
hoarseness. Asthma, rhinitis, and common respiratory
infections were chosen for further analyses. The above-men-
tioned diseases were further examined according to whether
the symptomatology was associated with hoarseness or not.
(Table 4).TaggedEnd

TaggedPAsthma with hoarseness was significantly more often
reported (P = 0.01) than asthma without hoarseness but
there were no significant differences in this regard between
the subgroups. Whereas the prevalence of asthma without
hoarseness was significantly different (P < 0.05); the dental
nurses had a notably lower prevalence than others, but oth-
erwise, the prevalence was relatively evenly distributed
between the other subgroups. TaggedEnd

TaggedPNo significant differences were observed in the prevalence
of allergic rhinitis with or without hoarseness. A common
cold without hoarseness was most often reported by the
midwives and least often by the dental nurses. A common
cold with hoarseness was significantly more common than a
common cold without hoarseness. Sinusitis and hoarseness
were significantly more often reported together than sinusi-
tis without hoarseness (P < 0.01), but there were no signifi-
cant differences in the prevalence of either one between the
subgroups. However, in sinusitis with hoarseness, a tenta-
tive trend was observed showing the highest prevalence
among practical nurses and lowest among laboratory
nurses. TaggedEnd
TAGGEDH1DISCUSSION TAGGEDEND
TaggedPOur data results suggest that the 1-year prevalence of
hoarseness among all the participating nurses was 30.2 %,
which is the same level as in the previous study conducted
by Vilén and Putus.5 The prevalence of hoarseness between
different occupational subgroups was significant; the lowest
being among laboratory nurses (24.5 %) and the highest
among midwives (37.7 %). These findings were in line with
perceived environmental problems; the midwives also expe-
rienced more disadvantages in their working environment
than the other groups. In addition, when we looked at the
medical data of the participants to discover any possible
connection between hoarseness, and asthma, rhinitis, and
common respiratory infections (Table 4), the findings
between the sub-groups were mainly insignificant. Statistical
differences in the prevalence of symptoms/diseases between



TaggedEnd TABLE 3.
Odds Ratios (OR) for Hoarseness When Exposed to Different Environmental Problems Weekly or More Often, and When
Adjusted for Age, Gender, Smoking, and Occupational Subgroups

Environmental Problem OR 95% CI P-value

The Frequency of Exposure:

More Seldom or Never Weekly or More Often

Draft 1 1.46 1.29−1.64 <0.001
Room temperature too high 1 1.51 1.87−2.22 <0.001
Variable room temperature 1 1.48 1.31−1.67 <0.001
Room temperature too low 1 1.41 1.62−1.95 <0.001
Dry air 1 2.18 1.89−2.50 <0.001
Stuffy indoor air 1 3.00 2.57−3.50 <0.001
Moist air/high humidity 1 1.96 1.67−2.31 <0.001
Inadequate ventilation 1 2.34 2.04−2.68 <0.001
Smell of mold or cellar 1 3.00 2.68−3.36 <0.001
Sewer odor 1 2.14 1.91−2.40 <0.001
Other unpleasant odors 1 1.89 1.68−2.14 <0.001
Tobacco smoke 1 1.54 1.30−1.81 <0.001
Noise 1 1.17 1.04−1.32 <0.01

Abbreviation: CI, confidence interval.

TaggedEnd1253.e32 Journal of Voice, Vol. 38, No. 5, 2024
the different sub-groups were only found in asthma without
hoarseness and common colds without hoarseness. TaggedEnd

TaggedPIn the assessment of environmental factors, over half of
the participants perceived ventilation-related issues, such as
stuffy air, inadequate ventilation and/or dry air. The high
percentages in ventilation-related problems were not of
themselves surprising, because based on an earlier study by
Hellgren and Reijula,11 up to 40% of the ventilation tech-
nology in health care units in Finland are in a poor condi-
tion and in need of major repairs. However, in addition to
ventilation-related problems, there were also a significant
number of perceived defects, like a “smell of mold or cellar”
or a “sewer odor.” The smell of mold is a sign of mold
spreading in the air, and the reason for the growth of mold
indoors is always a moisture problem12,13 which is a result
from either water damage or excessive high humidity. Expo-
sure to mold spores has been associated with the varying
degrees of health problems, such as mucous membrane irri-
tations, allergic reactions, and asthma.13,14 In addition to
possible health effects, mold growth indoors is always a
hygienic problem, especially in health care environments.
This result was surprising as it was assumed that healthcare
units would take better care of their working environments
for the sake of the patients and employees’ health and
safety. TaggedEnd

TaggedPIt is well-known that smoking can affect the voice; it irri-
tates the vocal cords and dries the vocal cord mucosa which
can result in inflammations and therefore an abnormal
voice. In Finland, as in many other countries, smoking has
decreased steadily and is now around 12%,15 which is con-
siderably more than the average in this data. The only
exception was the sub-group of practical nurses where
smokers accounted for more than 15%. The practical nurses
also perceived more tobacco smoke in their working
environment which can probably be explained by the fact
that less than 30 % works in health services and over 70%
works in social services, such as in home care or residential
homes.16 Smoking inside the hospitals is strictly forbidden
and is allowed only in outdoor smoking shelters; the passage
of tobacco smoke back into the hospital can also be consid-
ered a ventilation problem. TaggedEnd

TaggedPAnother interesting finding was that noise, even though it
is one of the known environmental risk factors for hoarse-
ness17 is not a very prominent risk factor in healthcare envi-
ronments. Although it is well-known that most hospitals are
extremely noisy, with high background noise levels on
wards (eg, noise from staff, patients, alarm signals and med-
ical equipment),18−20 all the other risk factors we considered
seemed to have even stronger associations with hoarseness
than noise. TaggedEnd

TaggedPIn the case of midwives, the findings were quite unex-
pected. One explanation for the high level of perceived envi-
ronmental problems among midwives could be that the
maternity wards are mainly located on the lowest floors of
hospitals, often at street level or on the ground floor; the
lowest floors of buildings with base floor structures and/or
walls in contact with the ground, have a greater risk of being
damaged by external moisture.21 In addition to the possible
external risk factor for moisture damage, the use of water in
maternity wards is more abundant than in most other
wards, and mothers taking showers or baths for comfort
and pain relief during labor may also increase the possible
risks of moisture damage. However, this is mere speculation
and requires further investigation. TaggedEnd

TaggedPSimilar to all studies, this has its strengths and weak-
nesses. The strength of our study is the size of the data and
the broad national coverage. In Finland, the degree of orga-
nization in the care sector is high and about 90% of those
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working in the care sector belong to a trade union.22 Coop-
eration with trade unions thus enables extensive contact
with those working in the field nationwide and therefore a
large comprehensive sample size. However, there was also a
converse side to the co-operation; because of the privacy
protection policy of the trade unions the true responding
rate was not available to us. The study was also limited by
the fact that only self-reported data, with no objective meas-
urements were used. On the other hand, assessing a working
environment by means of those working in that environ-
ment is the best method of evaluating it. It is possible that
the participants overestimated or underestimated their per-
sonal symptoms and/or perceived environmental problems.
However, based on earlier studies, in which the participants
evaluated environmental factors and possible symptoms
related to a perceived environment, the participants in those
studies tended rather to underestimate than overestimate
the environmental problems and/or symptoms.23,24 TaggedEnd

TaggedPMoreover, since a considerable number of the units
appeared to have problems with adequate ventilation, in
addition to the environmental problems addressed in this
study, there might be many other work-related exposures
causing hoarseness which we did not consider; for example,
various cleaning chemicals or drug aerosols, or airborne
chemical substances during dental treatments which are also
known to cause irritation or respiratory symptoms.25−27

These above-mentioned risk factors should be investigated in
a separate study, but to obtain reliable results, the ventilation
system in the unit should also be deemed appropriate before
assessment.TaggedEnd
TAGGEDH1CONCLUSIONS TAGGEDEND
TaggedPIn conclusion, the variation in prevalence of hoarseness
between the different occupational subgroups was signifi-
cant and the prevalence were in line with the perceived envi-
ronmental problems; these were mainly due to ventilation-
related problems. In addition, “sewer odor” and “smell of
mold or cellar” were also found to be significant risk factors
for hoarseness. Based on this study, the current indoor air
problems in Finnish health care environments are actual
and a risk to the voice of nurses. To ensure health and safety
working conditions, repairs to ventilation systems are
needed, and possible moisture damage and maintenance
deficiencies should be repaired. TaggedEnd
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