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Abstract 

Background  Approximately 235,000 deaf and hard of hearing (DHH) people live in Germany. Due to communication 
barriers, medical care for this group is difficult in many respects. Especially in the case of acute illnesses, the possibili-
ties of communication, e.g., through sign language interpreters, are limited. This study investigates the satisfaction 
of DHH patients with medical care in Germany in unplanned medical consultations. The aim of this study is to pro-
vide insights into DHH patient’s perception of medical care, to identify barriers and avoidance behaviours that stem 
from fears, miscommunication, and prior experiences.

Methods  We obtained data from adult DHH participants between February and April 2022 throughout Germany 
via an online survey in German Sign Language. The responses of N = 383 participants (65% female, M = 44 years, 
SD = 12.70 years) were included in statistical analyses. Outcomes were convictions of receiving help, satisfaction 
with healthcare provision, and avoiding healthcare visits; further variables were concerns during healthcare visits, 
incidences of miscommunication, and a communication score. We calculated t-tests, ANOVAs, correlations, and linear 
and logistic regression analyses.

Results  Our main findings show that (1) DHH patients were unsatisfied with provided healthcare (M = 3.88; SD = 2.34; 
range 0–10); (2) DHH patients reported many concerns primarily about communication and treatment aspects 
when visiting a doctor; and (3) 57% of participants deliberately avoided doctor visits even though they experienced 
symptoms. Factors such as concerns during doctor’s visits (B = -0.18; 95%CI: -0.34--0.02; p = .027) or miscommunication 
with medical staff (B = -0.19; 95%CI: -0.33–0.06; p = .006) were associated with satisfaction with medical care, while we 
found almost no associations with gender and location, and only few with age and education.

Conclusions  Overall, our findings suggest that DHH patients are unsatisfied with provided healthcare, they deliber-
ately avoid doctor visits, and they face various communication barriers. This study revealed several communication-
related determinants of satisfaction with healthcare in DHH patients, such as incidences of miscommunication 
and the communication score. Communication-related barriers have high potential to be addressed in collaboration 
with the DHH community. To improve the medical care and the satisfaction with healthcare in DHH patients, training 
healthcare professionals, digital technologies, and other communication-enhancing interventions should be explored 
in future intervention studies.
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Background
More than 1.5 billion people or 20% of the world’s 
population live with hearing loss [1]. The institution 
hospital and health care provision generally operate 
via sounds and thus heavily rely on acoustic signals to 
function. Calling the emergency service, hearing the 
call from the waiting room, understanding important 
instructions before examinations, or for taking medi-
cation are primarily and mostly exclusively delivered 
via spoken language. Communicating without sound 
as many deaf and hard-of-hearing (DHH) people do 
creates frictions with the established routines. Thus, 
many communicative situations in healthcare prac-
tices present barriers for DHH patients. This mismatch 
between institutional functioning and people’s hearing 
abilities impairs patients’ potential to receive the care 
needed. Disadvantages for DHH patients have been 
demonstrated regarding limited access to healthcare, 
and higher rates of misunderstandings of diagnoses and 
treatment [2–5]. This can lead to increased insecurities 
and both worse treatment outcomes and health in gen-
eral compared to people without hearing loss, as well 
as lower levels of health literacy as a result of barriers 
to healthcare [2–4, 6]. Language differences are often 
cited as a cause of impeded communication between 
DHH patients and healthcare providers [7, 8]. DHH 
patients regularly report that they do not feel valued 
in the doctor-patient relationship and doctors in their 
opinion often do not respect their efforts to participate 
in their health care [9]; in addition, opinions on how to 
communicate effectively differ DHH patients and their 
physicians [7, 10].

In Germany, out of a population of 84.4 million 
approximately 235,000 DHH people in a conservative 
calculation represent an under-researched and poten-
tially underserved community [9]. In his 2010 disserta-
tion and to our knowledge the only large survey based 
on an barrier-free questionnaire of DHH patients in 
the last decade, Höcker [10] identified fears, worries, 
and moderate satisfaction during doctor visits. Pre-
cisely, DHH patients reported feelings of dependency 
and helplessness, as well as experiences of disrespect-
ful treatment in the health system. Since Höcker’s pub-
lication, novel technologies or mask requirements as 
a response to the COVID-19 pandemic have changed 
communication practices in the medical field, some of 
which make it difficult for DHH patients to use sign 
language and lip reading [11]. Transparent FFP2-masks 

are rare and expensive, leading to difficulties for DHH 
patients and DHH healthcare professionals [12].

Sign language interpreters (SLIs) are often used to 
bridge the communication gap between medical staff 
and DHH patients, and clinics are legally required to 
provide SLI services. However, SLIs are best available 
for scheduled consultations and they are less accessi-
ble in unplanned or short-term medical visits as well as 
emergencies [13]. Additionally, medical staff and provid-
ers often believe that adequate communication is pos-
sible through lip-reading and written language deeming 
SLIs not necessary [14]. As a result, accompanying fam-
ily members or friends often compensate this shortcom-
ing, but since they are not certified, they cannot ensure 
factually and medically accurate translation [14, 15]. 
Incidences of misunderstanding, lower satisfaction with 
medical provision, and ultimately avoiding medical con-
sultations might result from these experiences.

The aim of this article is to explore DHH patients’ 
experience in German healthcare settings with particu-
lar focus on unplanned consultations. To this end, we 
conducted an exploratory online survey in German Sign 
Language (GSL) including satisfaction with, concerns 
about, or avoiding healthcare provision with a conveni-
ence sample of DHH patients in Germany.

Research questions and hypotheses
We formulated the following hypothesis: DHH patients 
report low levels of satisfaction with health care provi-
sion during unplanned medical visits (M ≤ 5.00; scale 
range 0–10). Additionally, we formulated the following 
exploratory research questions: 1) What are concerns of 
DHH patients about unplanned medical visits and how 
do they influence satisfaction? 2) What are barriers for 
DHH patients seeking health care consultations? 3) What 
sociodemographic and interactional variables are associ-
ated with satisfaction, help seeking, and convictions to 
receive help in DHH patients?

Methods
Study design
We collected data via an online questionnaire between 
1 February and 18 April 2022 in written text and vid-
eos in GSL translated by a certified SLI. The question-
naire was administered via SoSci Survey v3.2.55 hosted 
on Charité in-house servers in accordance with Euro-
pean data protection laws. We pretested the survey twice 
with a female deaf participant and a female SLI, and we 

Keywords  Deafness, Hearing loss, Persons with hearing impairments, Health services accessibility, Patient acceptance 
of health care, Right to health, Sign language, Surveys and questionnaires, Communication barriers



Page 3 of 11Rannefeld et al. BMC Public Health         (2023) 23:2026 	

made improvements to wording and questions together. 
Many questions of our questionnaire were adapted from 
Höcker et al. [10] who in turn developed their questions 
from qualitative interviews with DHH people in a par-
ticipatory fashion. Participants were recruited via emails 
to DHH associations or community multipliers and via 
social media channels.

Measures and definitions
The questionnaire contained 49 items. The original Ger-
man version and its English translation can be found in 
the supplementary material.

We collected sociodemographic data for age, gender 
(male, female, diverse), residential environment (rural, 
urban) and educational background (highest degree). 
Educational background was dichotomised into voca-
tional training (0) and university degree [1]. This estab-
lished classification follows the German education 
system, and it represents the two common paths of fur-
ther education after leaving secondary school.

For the following measures, we used the percentage of 
maximum possible (POMP) score as a linear transfor-
mation using the formula “((xi—min)/(max—min)) * 10” 
where xi are the individual observed values, min is the 
scale’s minimum value and max is the scale’s maximum 
value [16]. The resulting POMP score ranges between 0 
and 10 and is thus intuitively interpretable in descriptive 
statistics and regression analyses.

A communication score (CS) was calculated with four 
4-point Likert-scale items that included literacy in read-
ing and writing words, understanding, and speaking 
spoken language. Responses ranged between very badly 
[1] and very well [4]. Following a principal component 
analysis with one factor (Eigenvalue = 2.25, 56% variance 
explained), we calculated the mean across the four items 
and transformed it into a POMP score [16] with a range 
between low CS (0) and high CS [10]. The scale had an 
internal consistency of Cronbach’s α = 0.74.

Conviction to receive help in acute medical situations 
(HELP) was measured by asking “Do you feel you get 
adequate help in medical emergency situations? “ on a 
4-point Likert scale ranging from strongly disagree [1] 
to strongly agree [4], transformed into a POMP score 
ranging from strongly disagree (0) to strongly agree [10]. 
Medical emergency situations were specified to include 
all situations in which someone needs unplanned medi-
cal help; this includes unplanned visits, e.g., to the doc-
tor, dentist, or hospital. All participants were asked this 
item regardless of their experience in emergency medical 
situations.

Satisfaction during the latest doctor’s visit (SAT) 
was measured with asking “Regarding your latest 
unplanned doctor’s visit, how satisfied were you with 

your appointment in general?” on a 4-point Likert scale 
ranging from very dissatisfied [1] to very satisfied [4], 
transformed into a POMP score ranging from very dis-
satisfied (0) to very satisfied [10]. Data were collected 
only from participants with previous emergency care 
experience (n = 245).

Concerns during doctor visits (CDV) were assessed via 
seven items e.g., being misunderstood or being misdi-
agnosed, on a scale from not concerned at all (0) to very 
concerned (100). Principal component analysis revealed 
one factor (Eigenvalue = 4.26, 61% variance explained). 
We calculated the mean across the seven items and 
transformed it into a POMP score with a range between 
low CDV (0) and high CDV [10]. The scale had an inter-
nal consistency of Cronbach’s α = 0.89. All participants 
were asked this item regardless of their experience in 
emergency medical situations.

Miscommunication with medical staff (MisC) was 
assessed via three 4-point Likert scale items on a scale 
from totally disagree [1] to totally agree [4] focusing 
on unasked questions in fear of being misunderstood, 
wrong diagnoses because of miscommunication, and 
feelings of helplessness and dependence because of 
deafness. Principal component analysis revealed one 
factor (Eigenvalue = 1.82, 61% variance explained). We 
calculated the mean across the four items and trans-
formed it into a POMP score with a range between low 
MisC (0) and high MisC [10]. The scale had an internal 
consistency of Cronbach’s α = 0.67. Data were collected 
only from participants with previous emergency care 
experience (n = 245).

Avoiding medical attention (AMA) was assessed with 
the dummy variable (yes/no) whether participants did 
not use medical help even if they had symptoms indicat-
ing a condition. Subsequently, participants were asked to 
specify reasons for avoiding medical attention, e.g., fear 
of being misunderstood or not knowing where to go, with 
yes/no options and multiple responses.

Inclusion criteria
We included DHH participants ≥ 18  years old living in 
Germany.

Exclusion criteria
Participants younger than 18  years old and those with-
out hearing impairment were immediately directed to 
the end of the survey without collecting any further data. 
After data collection, we excluded participants if they 
reported previous participations, if they only responded 
to ≤ 25% of questions, or if implausible time to response 
ratios were recorded [17].
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Sample size calculation
Following exchange with the Charité Institute for Biome-
try and Clinical Epidemiology, we set the minimum num-
ber of participants at N = 100 enabling linear regression 
analyses with five predictor variables.

Statistical analysis
Data were analysed using IBM SPSS Version 27. We 
calculated descriptive statistics (mean and standard 
deviation), t-tests, ANOVAs, and correlations where 
applicable. We calculated two multivariable linear regres-
sion analyses to investigate individual factors (CS, CDV, 
MisC, age, gender, and location) associated with convic-
tions of receiving help (HELP) and satisfaction with the 
last consultation (SAT), and a logistic regression analy-
sis to investigate factors related to avoidance of medical 
attention (AMA). In logistic regression, we used back-
ward elimination, eliminating non-significant predictors 
(p > 0.05) with every step. We calculated odds ratios (OR) 
and corresponding ninety-five percent confidence inter-
vals (95%CI) for each predictor’s association with the 
outcome.

Results
Respondent characteristics
Overall, n = 578 respondents participated in the survey. 
We excluded n = 99 participants due to previous partici-
pations, n = 85 participants due to early dropouts, n = 7 
participants due to implausible response time, n = 3 par-
ticipants who did not specify hearing status, and n = 1 
participant living outside of Germany.

After exclusion, N = 383 participants (65% female, 
M = 44  years, SD = 12.70  years) remained for statistical 
analysis. 265 participants (69%) reported being deaf, 91 
participants (24%) were hard of hearing, and 27 partici-
pants (7%) were late-deafened. Seventy-six participants 
(20%) had a cochlea implant. In everyday life, partici-
pants communicated using GSL (53%), both GSL and 
spoken language in equal parts (25%), or mainly using 
spoken language (18%). Almost half of participants 
reported having at least one hearing family member flu-
ent in both spoken language and GSL in their household 
(45%). Educational background among participants was 
high with 24% having obtained a university degree and 
55% having completed vocational training. Most partici-
pants were employed full-time (45%) or part-time (23%). 
Household income was reported by most participants as 
1,000–1,999€ per month (27%) or 2,000–2,999€ (22%) per 
month. Table 1 presents further sample characteristics.

Communication score
Participants reported high scores in reading (M = 8.13; 
SD = 2.37) and writing (M = 7.57; SD = 2.41), but lower 

scores for understanding spoken language/lip-reading 
(M = 4.26; SD = 2.70) and for speaking spoken language 
(M = 5.08; SD = 3.30). Deaf participants reported lower 
CS (M = 5.62; SD = 1.81) than those who were deaf-
ened during their life course (M = 7.59; SD = 1.66) or the 
hard-of-hearing (M = 7.74; SD = 1.75) (F(2,379) = 55.97; 
p < 0.001; d = 1.19). Participants with cochlea implant 
reported higher CS (M = 7.18; SD = 1.61) than those 
without (M = 6.03; SD = 2.07) (t(144) = 5.22; p < 0.001; 
d = 0.58).

Satisfaction, miscommunication, and concerns
Participants reported low to medium confidence they 
would receive help in acute medical situations (HELP; 
M = 4.48; SD = 2.46). They also reported various concerns 
during doctor’s visits (CDV; M = 6.30; SD = 2.45) with 
being unable to understand healthcare professionals as 
their strongest concern (M = 7.17; SD = 2.74). Those with 
experience in medical emergency situations (n = 245) 
reported frequent miscommunication with medical staff 
(M = 5.99; SD = 2.64) – feeling helpless and dependent on 
the hearing being their most frequent incident (M = 6.65; 
SD = 3.19). They also reported low levels of satisfaction 
with their previous doctor’s visits (M = 3.88; SD = 2.34; 
t(242) = -7.44, p < 0.001).

Table  2 shows correlations between the experi-
ences, attitudes, communication score, and age. Results 
revealed medium to high relationships between the con-
structs. These relationships were largely independent of 
the participants’ age; solely incidences of miscommunica-
tion occurred more often for older participants.

No gender differences between men and women 
were found for the constructs in a series of t-tests 
(0.32 ≤|t|≤ 1.37; p ≥ 0.170).

For educational background, t-tests revealed that 
higher educated participants reported higher CS 
(t(303) = 5.40; p < 0.001; d = 0.67) and more confidence in 
receiving help (t(266) = 2.41; p = 0.017; d = 0.32).

Regarding location, t-tests showed that participants liv-
ing in urban areas reported more confidence in receiving 
help (t(295) = 2.21, p = 0.01; d = 0.29).

Multiple linear regressions were calculated to investi-
gate factors associated with HELP and SAT including CS, 
CDV, MisC, age, gender, location differences, and educa-
tion. Table 3 displays results for the outcome HELP. The 
variables CS (B = 0.15; 95%CI: -0.00–0.30; p = 0.054), 
CDV (B = -0.24; 95%CI:  -0.37–0.10; p = 0.001), MisC 
(B = -0.21; 95%CI: -0.34–0.09; p = 0.001), age (B = -0.03; 
95%CI: -0.05–0.00; p = 0.020), and education (B = 0.61; 
95%CI: 0.01–1.21; p = 0.07) were significant predictors 
for HELP.

Table 4 shows results for the outcome SAT. The vari-
ables CS (B = 0.26; 95%CI: 0.09–0.43; p < 0.001), CDV 
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(B = -0.18; 95%CI: -0.34–0.02; p = 0.027), and MisC 
(B = -0.19; 95%CI: -0.33--0.06; p = .006) were signifi-
cant predictors for SAT.

Avoiding medical care
The majority of participants (n = 218/383; 57%) reported 
they had not visited a doctor despite having symptoms 

Table 1  Sample characteristics

M Mean, SD Standard deviation

Variable Total Female Male

N (%) 383 100% 247 65% 126 33%

Age (M, SD) 44.26 (12.70) 42.57 (12.34) 47.77 (12.68)

Hearing-impairment (N, %)

  Deaf 265 69% 167 68% 92 73%

  Hard of hearing 91 24% 62 25% 27 21%

  Late deafened 27 7% 18 7% 7 6%

Cochlea implant (N, %) 76 20% 57 23% 16 13%

Location (N, %)

  Urban 243 63% 157 64% 78 62%

  Rural 94 25% 62 25% 30 24%

Educational background (N, %)

  University degree 93 24% 60 24% 30 24%

  Vocational training 212 55% 138 56% 69 55%

  Others 24 6% 13 5% 10 8%

Employment

  Full time employment 171 45% 93 38% 72 57%

  Part time employment 88 23% 76 31% 10 8%

  Student / pupil 24 6% 21 9% 3 2%

  Pensioneer 36 9% 16 7% 20 16%

  Other 43 11% 32 13% 9 7%

  Not specified 45 12% 28 12% 17 14%

Household income

  No income 10 3% 7 3% 3 2%

  Less than 1,000€ per month 46 12% 35 13% 10 8%

  1,000–1,999€ per month 102 27% 73 30% 25 20%

  2,000–2,999€ per month 64 22% 50 20% 33 17%

  3,000€ or more per month 47 12% 21 8% 25 20%

  Not specified 46 12% 31 13% 12 10%

Table 2  Two-tailed correlations (Pearson’s r) between main measurements

211 ≤ n ≤ 308. HELP Conviction to receive help in acute medical situations, SAT Satisfaction with doctor’s visit, CS Communication score, CDV Concerns during doctor’s 
visit, MisC Miscommunication, *p < .05. **p < .01

Variables HELP SAT CS CDV MisC Age

HELP -

SAT .46** -

CS .28** .32** -

CDV -.44** -.36** -.30** -

MisC -.37** -.32** -.13* .50** -

Age -.02 .02 -.03 -.08 -.17** -
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indicating a medical condition. Most frequent reasons 
were communication barriers (n = 133/218, 61%), too 
much effort because of hearing disability (n = 97/218, 
44%), and concerns of being misunderstood by the doc-
tor (n = 52/218, 24%).

   We calculated a multiple logistic regression analy-
sis to identify factors associated with avoiding medi-
cal attention seeking (yes/no) based on CS, CDV, MisC, 
age, gender, location, and education. Table  5 shows the 
results. CS, MisC, age, and education remained as signifi-
cant predictors of avoiding medical attention in model 4 
(backward stepwise modelling).

Discussion
This study focused on DHH patients’ self-reported expe-
rience and satisfaction with healthcare provision in Ger-
many, particularly in unplanned medical consultations. 
Our main findings showed that [1] DHH patients were 
unsatisfied with provided healthcare; [2] DHH patients 
showed the biggest concerns in communication aspects 
followed by treatment aspects when visiting a doctor; and 
[3] DHH patients deliberately avoided doctor visits even 
though they experienced symptoms. This is particularly 
the case for older DHH patients with lower communica-
tion scores. Compared with Höcker’s [10] study on DHH 
patients’ experience from 2010, our results show little to 
no improvement in the perceptions of healthcare provi-
sion for this vulnerable group.

Correlations between the constructs CS, CDV, and 
MisC suggest a vicious cycle – patients with low com-
munication scores experience more instances of mis-
communication leading them to be more concerned 
about visiting doctors. In turn, those with more con-
cerns and who have experienced miscommunication 
in medical settings are more likely to avoid medical 
care. Such a pattern complements previous findings 
on medical attention seeking all of whom agree on 

existing barriers in the fields of communication, health 
knowledge, and deaf cultural features [4, 10]. Sociode-
mographic variables showed only few relationships 
– gender and location did not produce any significant 
effects with our outcome measures; age and education 
were related with convictions to receive adequate help 
in acute medical situations (HELP) and with avoiding 
medical attention seeking (AMA). However, neither 
sociodemographic variable was related to satisfaction 
with the last doctor’s visit (SAT). In that sense, the 
communication barriers between the DHH patients and 
the audio-focused medical institutions seem to trump 
detrimental health effects for disadvantaged groups 
regularly reported [18–20] at least in the case of gender 
and location, and in some instances even for age and 
education. Studies usually report disadvantaged soci-
etal groups to use preventive healthcare services less 
frequently and to endure longer outpatient and inpa-
tient treatment times [18–22]. Communication barriers 
between hearing patients and doctors resulting from an 
exclusive medical jargon have also been described par-
ticularly for disadvantaged patients [23].

However, studies looking at groups with comparable 
language barriers and socio-cultural differences have also 
shown – in line with our findings – that the influence of 
socio-demographic factors on satisfaction was low [24, 
25]. Accordingly, access to healthcare often depends less 
on socio-economic factors, but rather on individual and 
cultural preferences or language and communication 
barriers [26, 27]. Language skills however seem to be an 
issue also for minority populations with negative effects 
on satisfaction with healthcare [24]. This supports the 
interpretation that frictions in communication – result-
ing from a different mother tongue and cultural back-
ground or hearing impairments – might be so influential 
that usually observed socio-demographic disadvantages 
lose their importance.

Table 3  Multiple linear regression analysis predicting conviction to receive help in acute medical situations

N = 247, Gender coded 0 male, 1 female, location coded 0 rural, 1 urban, education coded 0 vocational training 1 university degree, SE Standard error, CI Confidence 
interval, R2 = .26, corr. R2 = .24, F(7,239) = 11.89, p < .001

95% CI for B

Variables B SE β T p LB UB

constant 7.68 1.02 7.54 .000 5.68 9.69

CS 0.15 0.08 0.12 1.94 .054 -0.00 0.30

CDV -0.24 0.07 -0.24 -3.38 .001 -0.37 -0.10

MisC -0.21 0.06 -0.23 -3.45 .001 -0.34 -0.09

Age -0.03 0.01 -0.14 -2.34 .020 -0.05 -0.00

Gender -0.25 0.30 -0.05 -0.83 .406 -0.84 0.34

Location -0.43 0.31 -0.08 -1.40 .163 -1.04 0.18

Education 0.61 0.31 0.12 2.00 .047 0.01 1.21
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Breaking the vicious cycle through positive communi-
cative experiences, such as available SLIs, time resources 
dedicated to understanding DHH patients’ concerns, 
health care professionals trained in the care and commu-
nication of DHH patients, or awareness of DHH people 
rights could increase DHH patients’ satisfaction and fos-
ter their trust in the medical system. Moreover, techno-
logical innovations that enable emergency calls in sign 
language or video calls with SLIs during an unscheduled 
medical consultation could also increase satisfaction and 
create more inclusive and accessible medical support.

Competent medical staff with sign language skills are 
urgently needed to achieve inclusive healthcare provision 
[10]. As long as there are hardly any sign language com-
petent medical staff available, more sensibility training 
for dealing with DHH patients should be offered. These 
trainings have already been proposed [28], and includ-
ing DHH people as consultants provides benefits such as 
better identification and elimination of inequalities [29]. 
Modern forms of delivering health information, such as 
text messaging or social media, have been used success-
fully in selected areas [30, 31]. Digital technology has the 
potential to bridge barriers, but requires reliable technol-
ogy, access, and training [32].

We interpret low satisfaction ratings and consequent 
avoidance of medical attention as evidence for an under-
served, vulnerable community affected by communica-
tion barriers because of a misfit with functional modes 
of healthcare institutions. However, as we have not sur-
veyed people without hearing loss, we cannot directly 

compare those groups. Thus, dissatisfaction might also 
be the result of a generally underserving healthcare sys-
tem. In contrast, a representative survey by a German 
insurance company showed a positive trend in satis-
faction from 46% of participants being (very) satisfied 
in 2005 to 78% in 2021 [33]. In 2022 – the time of our 
data collection – satisfaction declined to 66% of partici-
pants being (very) satisfied, presumably as a result of the 
COVID pandemic. On the same scale, 32% of our par-
ticipants reported being (very) satisfied with their latest 
unplanned doctor’s visit.

Limitations
Our results are limited by the convenience sampling 
which is generally prone to selection bias. This gener-
ally impairs the representativeness of the sample. As a 
result, our study population is more highly educated 
and has a higher proportion of women, but it mirrors 
the age distribution of the general German population 
(M = 44.6  years) [34]. As male gender and lower educa-
tion are associated with higher incidence of chronic 
diseases (coronary heart disease, diabetes) [35–37], the 
consequences of avoiding physician visits may be exacer-
bated in the overall DHH population compared with our 
selected sample. With our dichotomised operationalisa-
tion for educational status, we followed established prac-
tices of the German education system. We acknowledge 
other measures such as years of education [38] or CAS-
MIN [39] that would have improved comparability with 
international studies. However, those measures limit the 

Table 5  Logistic regression analysis identifying factors associated with avoiding medical attention seeking

N = 272, outcome avoidance coded 0 no, 1 yes, education coded 0 vocational training, 1 university degree, location coded 0 rural, 1 urban, gender coded 0 male, 1 
female, SE Standard error, OR Odds ratio, CI Confidence interval, *p < .05; **p < .01; ***p < .001. Backward stepwise exclusion of non-significant predictors at α = .05 to 
arrive at the final model 4 with CS, MisC, age, and education as significant predictors for avoiding medical attention

Variables Model 1 Model 2 Model 3 Model 4

β (SE) OR (95% CI) β (SE) OR (95% CI) β (SE) OR (95% CI) β (SE) OR (95% CI)

Constant 1.34 (.95) 3.81 1.56 (.91) 4.78 1.92 (.85) 6.85 1.44 (.79) 4.20

CS -.17 (.07) 0.84 (0.73–0.97) -0,17 (0.07) 0.84 (0.73–0.97) -0,19 (0.07) 0.83 (0.72–0.96) -0,18 (0.07) 0.84 (0.73–0.96)

MisC .13 (.06) 1.14 (1.02–1.28) 0,13 (0.06) 1.14 (1.01–1.27) 0,16 (0.05) 1.17 (1.06–1.29) 0,16 (0.05) 1.17 (1.06–1.29)

Age -.02 (.01) 0,98 (0.96–1.00) -0,02 (.01) 0,98 (0.96–1.00) -0,02 (.01) 0,98 (0.96–1.00) -0,02 (.01) 0,98 (0.96–1.00)

Education .67 (.31) 1,96 (1.07–3.60) 0,66 (0.31) 1,96 (1.06–3.57) 0,65 (0.31) 1,92 (1.05–3.52) 0,61 (0.31) 1,85 (1.02–3.36)

Location -.53 (.30) 0,59 (0.33–1.07) -0,53 (.30) 0,59 (0.33–1.07) -0,51 (.30) 0,60 (0.34–1.08)

CDV .06 (.07) 1,07 (0.94–1.07) 0,07 (.07) 1,07 (0.95–1.22)

Gender .24 (.28) 1,27 (0.73–2.21)

Nagelkerke R2 .150 .146 .141 .128

Cox & Snell R2 .111 .108 .105 .095

-2 Log likelihood 335.12 335.83 337.03 339.97

Hosmer & Lemeshow 4.15 5.24 5.01 0.85

N observed 272 272 272 272

Chi-square 31.95*** 31.23*** 30.04*** 27.10***
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comparability to the German context as university degree 
versus vocational training presents the most common 
local distinction. We thus opted for national comparabil-
ity limiting international comparability.

We enabled participants to apply the questions regard-
ing their healthcare experience to different contexts, e.g., 
the emergency room, dentists, or general practitioners. 
This limits our ability to differentiate experiences in dif-
ferent contexts of healthcare provision, i.e., compare the 
emergency room to the dentist practice. Instead, we can 
only analyse the participants’ experience across contexts 
providing an insightful update of the general healthcare 
provision in unplanned medical situations as perceived 
by DHH patients. Further studies could differentiate the 
different contexts more and pay heed to contextual dif-
ferences in an attempt to improve targeted healthcare 
provision.

Another limitation is the lack of a control group of 
non-hearing-impaired patients as our survey was aimed 
exclusively at DHH persons. Further studies might com-
pare the two groups regarding satisfaction with and 
barriers of healthcare. Additionally, studies might also 
include insurance status of the participant particularly 
for the German context with the two-tier system between 
private and public insurance. As our survey was con-
ducted during the COVID-19 pandemic, additional com-
munication barriers for DHH patients (e.g., mandatory 
facial masks) potentially influence the low satisfaction, 
high concerns, and avoidance of doctor’s visits.

Conclusions
Our study is among the first to address the existing 
research gap regarding healthcare of DHH patients in 
Germany. Most importantly, our results show a dis-
satisfaction of DHH patients with provided healthcare, 
concerns regarding both communication and treatment 
aspects, and avoidance of doctor visits. Especially older 
DHH patients with lower communication scores are at 
risk of receiving inadequate care. Our results show lit-
tle impact of socio-demographic factors on satisfying 
healthcare provision for DHH patients. Thus, interven-
tions (or prevention strategies, etc.) to improve medi-
cal care for DHH patients should focus on modifiable 
risk factors, such as educating medical staff to avoid 
miscommunication and misunderstandings. As our 
findings replicate many of the barriers and inequi-
ties reported in earlier studies [2, 7, 10, 13, 14, 40] we 
would like to stress the importance of adequate health-
care provision to vulnerable, underserved communities 
even in challenging times such as a global pandemic. 
Future studies in this area should include members 
of the DHH community to create awareness for their 
lived experiences in the medical context and beyond. 

Ultimately, this may present an opportunity to improve 
interactions of DHH patients with medical profession-
als and thereby increasing their trust and satisfaction 
with the healthcare system.

Abbreviations
DHH	� Deaf or hard of hearing
SLI	� Sign language interpreter
GSL	� German sign language
POMP	� Percentage of maximum possible
CS	� Communication score
HELP	� Conviction to receive help in acute medical situations
SAT	� Satisfaction during the latest doctor’s visit
CDV	� Concerns during doctor visits
MisC	� Miscommunication with medical staff
AMA	� Avoiding medical attention

Supplementary Information
The online version contains supplementary material available at https://​doi.​
org/​10.​1186/​s12889-​023-​16924-w.

Additional file 1: Supplementary Table 1. Questionnaire used in the 
online survey.

Additional file 2: Supplementary Table 2. Dataset for analyses.

Additional file 3: Supplementary Table 3. Overview approached 
organisations and social media accounts.

Acknowledgements
The authors would like to thank Svea Loy and Christian Peters from Humboldt-
Universität zu Berlin, Faculty of Humanities and Social Sciences, Department of 
Rehabilitation Sciences Literatures and Linguistics for translating the question-
naire into GSL and for their advisory role in developing the questionnaire. We 
would like to thank the community multipliers and social media channels for 
supporting recruitment. An earlier version of this study was presented at the 
41st annual conference of the German Sociological Association (Deutsche 
Gesellschaft für Soziologie).

Authors’ contributions
JR and JCZ developed the study design and questionnaire; JR, JLO, AK and 
JCZ analysed and interpreted the data; JR has drafted the work; JLO, AK and 
JCZ substantively revised the manuscript. All authors read and approved the 
final manuscript. All authors have agreed both to be personally accountable 
for the author’s own contributions and to ensure that questions related to the 
accuracy or integrity of any part of the work, even ones in which the author 
was not personally involved, are appropriately investigated, resolved, and the 
resolution documented in the literature.

Authors’ information
JR, JLO, AK and JCZ are not affected by any hearing impairment.

Funding
Open Access funding enabled and organized by Projekt DEAL. The authors 
declare no funding for this project.

Availability of data and materials
All data generated or analysed during this study are included in this published 
article [and its supplementary information files].

Declarations

Ethics approval and consent to participate
The study was approved by the Charité Ethics Committee (EA1/274/21), fol-
lows the declaration of good scientific practice, and it is registered within the 
Charité – Universitätsmedizin Berlin. We confirm that all methods were carried 

https://doi.org/10.1186/s12889-023-16924-w
https://doi.org/10.1186/s12889-023-16924-w


Page 10 of 11Rannefeld et al. BMC Public Health         (2023) 23:2026 

out in accordance with relevant guidelines and regulations. All participants 
gave informed consent to participate online after receiving information about 
the survey and data collection in writing and in GSL.

Consent for publication
Not applicable.

Competing interests
The authors declare that they have no competing interests.

Author details
1 Charité – Universitätsmedizin Berlin, corporate member of Freie Universität 
Berlin and Humboldt-Universität zu Berlin, Institute of Medical Sociology 
and Rehabilitation Science, Charitéplatz 1, 10117 Berlin, Germany. 

Received: 1 February 2023   Accepted: 6 October 2023

References
	1. 	 WHO. Deafness and hearing loss. https://​www.​who.​int/​health-​topics/​

heari​ng-​loss#​tab=​tab_2. Accessed 28 Nov 2022.
	2. 	 Santos AS, Portes AJF. Perceptions of deaf subjects about communication 

in primary health care. Rev Lat Am Enfermagem. 2019;27:e3127. https://​
doi.​org/​10.​1590/​1518-​8345.​2612.​3127.

	3. 	 Smith SR, Samar VJ. Dimensions of deaf/hard-of-hearing and hearing 
adolescents’ health literacy and health knowledge. J Health Commun. 
2016;21(2):141–54. https://​doi.​org/​10.​1080/​10810​730.​2016.​11793​68.

	4. 	 Smeijers AS. Availability and accessibility of healthcare for deaf and hard 
of hearing patients. PhD. Leiden: Leiden University; 2019.

	5. 	 Folkins A, Sadler GR, Ko C, Branz P, Marsh S, Bovee M. Improving the Deaf 
community’s access to prostate and testicular cancer information: a 
survey study. BMC Public Health. 2005;5(1):63. https://​doi.​org/​10.​1186/​
1471-​2458-5-​63.

	6. 	 Marrone N, Ingram M, Bischoff K, Burgen E, Carvajal SC, Bell ML. Self-
reported hearing difficulty and its association with general, cognitive, 
and psychosocial health in the state of Arizona, 2015. BMC Public Health. 
2019;19(1):875. https://​doi.​org/​10.​1186/​s12889-​019-​7175-5.

	7. 	 Hommes RE, Borash AI, Hartwig K, DeGracia D. American sign language 
interpreters perceptions of barriers to healthcare communication in deaf 
and hard of hearing patients. J Community Health. 2018;43(5):956–61. 
https://​doi.​org/​10.​1007/​s10900-​018-​0511-3.

	8. 	 McKee MM, Moreland C, Atcherson SR, Zazove P. Hearing loss: commu-
nicating with the patient who is deaf or hard of hearing. FP Essent. 2015. 
p. 24–8. https://​europ​epmc.​org/​artic​le/​med/​26161​5259; https://​www.​
desta​tis.​de/​DE/​Themen/​Gesel​lscha​ft-​Umwelt/​Gesun​dheit/​Behin​derte-​
Mensc​hen/​Publi​katio​nen/​Downl​oads-​Behin​derte-​Mensc​hen/​schwe​rbehi​
nderte-​21305​10219​004.​pdf?__​blob=​publi​catio​nFile. Accessed 09 Aug 
2023.

	9. 	 Destatis. Sozialleistungen. Schwerbehinderte Menschen. Wiesbaden: 
Statistisches Bundesamt; 2021.

	10. 	 Höcker JT. Sozialmedizinische Aspekte der medizinischen Versorgung 
gehörloser Menschen in Deutschland. Doctoral dissertation. Mainz: 
Johannes Gutenberg-Universität; 2010. https://​doi.​org/​10.​25358/​opens​
cience-​1006.

	11. 	 Garg S, Deshmukh CP, Singh MM, Borle A, Wilson BS. Challenges of the 
deaf and hearing impaired in the masked world of COVID-19. Indian J 
Commun Medicine: Official Publicat Indian Assoc Preventive Soc Medic. 
2021;46(1):11. https://​doi.​org/​10.​4103/​ijcm.​IJCM_​581_​20.

	12. 	 Grote H, Izagaren F, Jackson E. The experience of D/deaf healthcare 
professionals during the coronavirus pandemic. Occup Med. 2021;71(4–
5):196–203. https://​doi.​org/​10.​1093/​occmed/​kqab0​48.

	13. 	 Kuenburg A, Fellinger P, Fellinger J. Health care access among Deaf peo-
ple. J Deaf Studies Deaf Educ. 2016;21(1):1–10. https://​doi.​org/​10.​1093/​
deafed/​env042.

	14. 	 James TG, Coady KA, Stacciarini J-MR, McKee MM, Phillips DG, Maruca 
D, et al. “They’re not willing to accommodate Deaf patients”: com-
munication experiences of Deaf American Sign Language users in the 

emergency department. Qualitative Health Res. 2022;32(1):48–63. https://​
doi.​org/​10.​1177/​10497​32321​10462​38.

	15. 	 Pereira PCA, de Carvalho Fortes PA. Communication and information bar-
riers to health assistance for Deaf patients. American Annals of the Deaf. 
2010:31–7. https://​doi.​org/​10.​1353/​aad.0.​0128.

	16. 	 Cohen P, Cohen J, Aiken L, West S. The problem of units and the circum-
stance for POMP. Multivar Behav Res. 1999;34(3):315–46. https://​doi.​org/​
10.​1207/​S1532​7906M​BR3403_2.

	17. 	 Leiner DJ. Too fast, too straight, too weird: Non-reactive indicators 
for meaningless data in internet surveys. Survey Research Methods. 
2019;13(3):229–48. https://​doi.​org/​10.​18148/​srm/​2019.​v13i3.​7403.

	18. 	 Janßen C, Frie KG, Dinger H, Schiffmann L, Ommen O. Der Einfluss von 
sozialer Ungleichheit auf die medizinische und gesundheitsbezogene 
Versorgung in Deutschland. Gesundheitliche Ungleichheit: Grundla-
gen, Probleme, Perspektiven. 2009:149–65. https://​doi.​org/​10.​1007/​
978-3-​531-​91643-9_8

	19. 	 Lampert T, Richter M, Schneider S, Spallek J, Dragano N. Soziale Ungleich-
heit und Gesundheit. Bundesgesundheitsblatt 2016. 2016;59(2):153–65. 
doi: https://​doi.​org/​10.​1007/​s00103-​015-​2275-6

	20. 	 Mielck A. Soziale Ungleichheit und Gesundheit in Deutschland. 
Bundesgesundheitsblatt - Gesundheitsforschung - Gesundheitsschutz. 
2008;51(3):345–52. https://​doi.​org/​10.​1007/​s00103-​008-​0465-1.

	21. 	 Horch K, Ryl L, Hintzpeter B, Dierks M-L. Kompetenz und Souveränität 
im Gesundheitswesen–Die Nutzerperspektive. GBE kompakt. 
2011;2(2). https://​edoc.​rki.​de/​bitst​ream/​handle/​176904/​3093/7.​pdf?​
seque​nce=1.

	22. 	 Lampert T, Kroll LE. Lippe Evd, Müters S, Stolzenberg H. Sozioökono-
mischer Status Und Gesundheit Bundesgesundheitsblatt 2013. 
2013;56(56):814–21. https://​doi.​org/​10.​1007/​s00103-​013-​1695-4.

	23. 	 Bernstein B, Habelitz G. Studien zur sprachlichen Sozialisation. Düsseldorf: 
Schwann; 1972. 

	24. 	 Kietzmann D, Wiehn S, Kehl D, Knuth D, Schmidt S. Migration background 
and overall satisfaction with pre-hospital emergency care. Appl Nurs Res. 
2016;29:96–100. https://​doi.​org/​10.​1016/j.​apnr.​2015.​05.​009.

	25. 	 Kietzmann D. Implikationen für eine bedarfsgerechte präklinische Not-
fallversorgung von Migrant/innen auf Grundlage von Inanspruchnahme, 
Versorgungszufriedenheit und nicht-medizinischen Bedürfnissen. 
Doctoral dissertation. Greifswald: Ernst-Moritz-Arndt-Universität; 2016. 
https://​epub.​ub.​unigr​eifsw​ald.​de/​front​door/​index/​index/​start/0/​rows/​
10/​sortf​ield/​score/​sorto​rder/​desc/​searc​htype/​simple/​query/​kietz​mann/​
docId/​1829.

	26. 	 Klein J, von dem Knesebeck O. Inequalities in health care utilization 
among migrants and non-migrants in Germany: a systematic review. 
International Journal for Equity in Health. 2018;17(1):160. https://​doi.​org/​
10.​1186/​s12939-​018-​0876-z.

	27. 	 Loer AM, Koschollek C, Hövener C. Investigating associated factors of 
primary and specialist health care utilization among people with selected 
nationalities: results of a multilingual survey in two German federal 
states. BMC Health Serv Res. 2022;22(1):1050. https://​doi.​org/​10.​1186/​
s12913-​022-​08419-y.

	28. 	 Kruse J, Zimmermann A, Fuchs M, Rotzoll D. Deaf awareness work-
shop for medical students - an evaluation. GMS J Medical Education. 
2021;38(7):118. https://​doi.​org/​10.​3205/​zma00​1514.

	29. 	 Barnett S, McKee M, Smith SR, Pearson TA. Deaf sign language users, 
health inequities, and public health: opportunity for social justice. Pre-
venting Chronic Disease. 2011. pp. A45. https://​www.​cdc.​gov/​pcd/​issues/​
2011/​mar/​pdf/​10_​0065.​pdf.

	30. 	 Haricharan HJ, Heap M, Hacking D, Lau YK. Health promotion via SMS 
improves hypertension knowledge for deaf South Africans. BMC Public 
Health. 2017. p. 1–17. https://​doi.​org/​10.​1186/​s12889-​017-​4619-7.

	31. 	 Mwaura J, Carter V, Kubheka BZ. Social media health promotion in South 
Africa: Opportunities and challenges. Afr J Prim Health Care Fam Med. 
2020;12(1):1–7. https://​doi.​org/​10.​4102/​phcfm.​v12i1.​2389.

	32. 	 Velarde MR, Jagoe C, Cuculick J. Video relay interpretation and overcom-
ing barriers in health care for Deaf users: Scoping review. J Med Internet 
Res. 2022;24(6):e32439. https://​doi.​org/​10.​2196/​32439.

	33. 	 Die Continentale. Continentale-Studie 2022 Digitalisierung in der Medizin 
– Bevölkerung sieht Chancen und Risiken. Dortmund: Continentale 
Krankenversicherung a.G.; 2022. https://​www.​conti​nenta​le.​de/​docum​
ents/​16151​05/​26505​80/​Conti​nenta​le+​Studie+​2022.​pdf. Accessed: 
20.01.2023

https://www.who.int/health-topics/hearing-loss#tab=tab_2
https://www.who.int/health-topics/hearing-loss#tab=tab_2
https://doi.org/10.1590/1518-8345.2612.3127
https://doi.org/10.1590/1518-8345.2612.3127
https://doi.org/10.1080/10810730.2016.1179368
https://doi.org/10.1186/1471-2458-5-63
https://doi.org/10.1186/1471-2458-5-63
https://doi.org/10.1186/s12889-019-7175-5
https://doi.org/10.1007/s10900-018-0511-3
https://www.europepmc.org/article/med/261615259
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Gesundheit/Behinderte-Menschen/Publikationen/Downloads-Behinderte-Menschen/schwerbehinderte-2130510219004.pdf?__blob=publicationFile
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Gesundheit/Behinderte-Menschen/Publikationen/Downloads-Behinderte-Menschen/schwerbehinderte-2130510219004.pdf?__blob=publicationFile
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Gesundheit/Behinderte-Menschen/Publikationen/Downloads-Behinderte-Menschen/schwerbehinderte-2130510219004.pdf?__blob=publicationFile
https://www.destatis.de/DE/Themen/Gesellschaft-Umwelt/Gesundheit/Behinderte-Menschen/Publikationen/Downloads-Behinderte-Menschen/schwerbehinderte-2130510219004.pdf?__blob=publicationFile
https://doi.org/10.25358/openscience-1006
https://doi.org/10.25358/openscience-1006
https://doi.org/10.4103/ijcm.IJCM_581_20
https://doi.org/10.1093/occmed/kqab048
https://doi.org/10.1093/deafed/env042
https://doi.org/10.1093/deafed/env042
https://doi.org/10.1177/10497323211046238
https://doi.org/10.1177/10497323211046238
https://doi.org/10.1353/aad.0.0128
https://doi.org/10.1207/S15327906MBR3403_2
https://doi.org/10.1207/S15327906MBR3403_2
https://doi.org/10.18148/srm/2019.v13i3.7403
https://doi.org/10.1007/978-3-531-91643-9_8
https://doi.org/10.1007/978-3-531-91643-9_8
https://doi.org/10.1007/s00103-015-2275-6
https://doi.org/10.1007/s00103-008-0465-1
https://www.edoc.rki.de/bitstream/handle/176904/3093/7.pdf?sequence=1
https://www.edoc.rki.de/bitstream/handle/176904/3093/7.pdf?sequence=1
https://doi.org/10.1007/s00103-013-1695-4
https://doi.org/10.1016/j.apnr.2015.05.009
https://www.epub.ub.unigreifswald.de/frontdoor/index/index/start/0/rows/10/sortfield/score/sortorder/desc/searchtype/simple/query/kietzmann/docId/1829
https://www.epub.ub.unigreifswald.de/frontdoor/index/index/start/0/rows/10/sortfield/score/sortorder/desc/searchtype/simple/query/kietzmann/docId/1829
https://www.epub.ub.unigreifswald.de/frontdoor/index/index/start/0/rows/10/sortfield/score/sortorder/desc/searchtype/simple/query/kietzmann/docId/1829
https://doi.org/10.1186/s12939-018-0876-z
https://doi.org/10.1186/s12939-018-0876-z
https://doi.org/10.1186/s12913-022-08419-y
https://doi.org/10.1186/s12913-022-08419-y
https://doi.org/10.3205/zma001514
https://www.cdc.gov/pcd/issues/2011/mar/pdf/10_0065.pdf
https://www.cdc.gov/pcd/issues/2011/mar/pdf/10_0065.pdf
https://doi.org/10.1186/s12889-017-4619-7
https://doi.org/10.4102/phcfm.v12i1.2389
https://doi.org/10.2196/32439
https://www.continentale.de/documents/1615105/2650580/Continentale+Studie+2022.pdf
https://www.continentale.de/documents/1615105/2650580/Continentale+Studie+2022.pdf


Page 11 of 11Rannefeld et al. BMC Public Health         (2023) 23:2026 	

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	34. 	 Statista. Durchschnittsalter der Bevölkerung in Deutschland von 2011 
bis 2021 [Graph]. Statistische Ämter des Bundes und der Länder; 2022. 
https://​de.​stati​sta.​com/​stati​stik/​daten/​studie/​10844​30/​umfra​ge/​durch​
schni​ttsal​ter-​der-​bevoe​lkeru​ng-​in-​deuts​chland/. Accessed: 20.01.2023

	35. 	 Baker P, Dworkin SL, Tong S, Banks I, Shand T, Yamey G. The men’s health 
gap: men must be included in the global health equity agenda. Bull 
World Health Organ. 2014;92:618–20. https://​doi.​org/​10.​2471/​BLT.​13.​
132795.

	36. 	 Dupre ME. Educational differences in health risks and illness over 
the life course: a test of cumulative disadvantage theory. Soc Sci Res. 
2008;37(4):1253–66. https://​doi.​org/​10.​1016/j.​ssres​earch.​2008.​05.​007.

	37. 	 Wang H, Dwyer-Lindgren L, Lofgren KT, Rajaratnam JK, Marcus JR, Levin-
Rector A, et al. Age-specific and sex-specific mortality in 187 countries, 
1970–2010: a systematic analysis for the global burden of disease study 
2010. The Lancet. 2012;380(9859):2071–94. https://​doi.​org/​10.​1016/​
S0140-​6736(12)​61719-X.

	38. 	 Kingston PW, Hubbard R, Lapp B, Schroeder P, Wilson J. Why education 
matters. Sociol Educ. 2003;76(1):53–70. https://​doi.​org/​10.​2307/​30902​61.

	39. 	 Brauns H, Scherer S, Steinmann S. The CASMIN Educational Classifica-
tion in International Comparative Research. Advances in Cross-National 
Comparison: A European Working Book for Demographic and Socio-
Economic Variables. 2003:221–44. https://​doi.​org/​10.​1007/​978-1-​4419-​
9186-7_​11

	40. 	 Iezzoni LI, O’Day BL, Killeen M, Harker H. Communicating about health 
care: observations from persons who are deaf or hard of hearing. Ann 
Intern Med. 2004;140(5):356–62. https://​doi.​org/​10.​7326/​0003-​4819-​140-
5-​20040​3020-​00011.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://de.statista.com/statistik/daten/studie/1084430/umfrage/durchschnittsalter-der-bevoelkerung-in-deutschland/
https://de.statista.com/statistik/daten/studie/1084430/umfrage/durchschnittsalter-der-bevoelkerung-in-deutschland/
https://doi.org/10.2471/BLT.13.132795
https://doi.org/10.2471/BLT.13.132795
https://doi.org/10.1016/j.ssresearch.2008.05.007
https://doi.org/10.1016/S0140-6736(12)61719-X
https://doi.org/10.1016/S0140-6736(12)61719-X
https://doi.org/10.2307/3090261
https://doi.org/10.1007/978-1-4419-9186-7_11
https://doi.org/10.1007/978-1-4419-9186-7_11
https://doi.org/10.7326/0003-4819-140-5-200403020-00011
https://doi.org/10.7326/0003-4819-140-5-200403020-00011

	Deaf and hard-of-hearing patients are unsatisfied with and avoid German health care: Results from an online survey in German Sign Language
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Research questions and hypotheses

	Methods
	Study design
	Measures and definitions
	Inclusion criteria
	Exclusion criteria
	Sample size calculation
	Statistical analysis

	Results
	Respondent characteristics
	Communication score
	Satisfaction, miscommunication, and concerns
	Avoiding medical care

	Discussion
	Limitations

	Conclusions
	Anchor 24
	Acknowledgements
	References


