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Abstract

Background

There is evidence that perceived urgency of medical complaints is associated with emer-

gency care utilization. Patients’ perception of urgency can differ from physicians’ assess-

ment. This study explored public perceptions of urgency of severe cases of COVID-19 and

inflammatory gastrointestinal disease and analyzed variations in perceptions of urgency by

characteristics of the afflicted person in the vignettes and sociodemographic characteristics

of respondents.

Methods

Vignettes with severe symptoms of either inflammatory gastrointestinal disease or COVID-

19 with comparable urgency of treatment were used in a telephone survey in Germany (N =

1,207). Besides disease, the vignettes varied in terms of sex, age (child, middle-aged per-

son, old person) and daytime (Tuesday morning, Tuesday evening). Respondents were

asked to rate the urgency of the reported symptoms with four items. A sum scale was com-

puted. Variations in perceptions of urgency according to vignette characteristics and socio-

demographic characteristics of the respondents (sex, age, educational level, migration

background, children (yes/no) and personal affliction) were analyzed using a linear regres-

sion model.

Results

In terms of vignette characteristics, multivariate analysis showed a lower estimated urgency

for males, as well as for the middle-aged and aged persons, compared to the child vignettes,

and for COVID-19, compared to inflammatory gastrointestinal disease. Regarding the char-

acteristics of the respondents, estimated urgency increased with age and was lower among

respondents, who were previously affected by the symptoms themselves.
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Conclusion

Although urgency in the vignettes was comparable, variations in estimated urgency by age

and sex of the afflicted person and the described disease as well as age and personal afflic-

tion of the respondents were identified. This could result in an inadequate health care ser-

vice utilization. Therefore, variations in public perceptions of urgency should be considered

in the planning of public campaigns on adequate health care services utilization.

Introduction

Frequent utilization of emergency care or crowding of emergency departments is an issue in

various countries [1]. Emergency department overcrowding can lead to reduced patient satis-

faction, poorer patient outcomes like increased mortality, delays in assessment and treatment,

and stress in nurses and physicians [2,3].

Various studies indicate that many patients visit the emergency department on their own

initiative, without prior consultation of a primary care physician and without the advice of a

doctor [4–6]. One reason to visit the emergency department directly is the patients’ perception

of need [4]. Among others, perceived severity of symptoms determines whether people use

medical services, like emergency care [7]. A study reported, that besides anxiety, perceived

urgency is a major reason to use emergency care [8]. It was also shown that only in one third

of the patients, who used the emergency department, the own perception of urgency matched

the physicians’ assessment, with nearly half of the patients perceiving their complaints as more

urgent than assessed by triage and 20% perceiving their complaints as less urgent [9].

There are different studies, which analyzed perceived urgency in patients visiting the emer-

gency department because of different medical complaints, but research regarding the general

population is rare. Study findings among emergency department patients showed that most of

these patients rate their own complaints as urgent [7,10,11]. However, there are inconsisten-

cies, as a German study reported that about half of the patients judged their symptoms as non-

urgent [6]. The same study showed that emergency care patients with migration background

and older age reported a higher subjective urgency [6]. It was also reported that perceived

urgency in emergency care patients may be related to sex, age, education, health status, and

previous healthcare experiences [7]. Perceived urgency in emergency care patients seems to be

based on the increase and severity of complaints [6], as well as pain intensity [10].

Perception of urgency of symptoms is also related to whether patients can assess what an

emergency is [7]. Such knowledge is related to the concept of health literacy that can be

defined as “the degree to which individuals have the capacity to obtain, process, and under-

stand basic health information and services needed to make appropriate health decisions”

[12]. Health literacy is also associated with the utilization of health services [13]. There is an

extensive body of research on the public‘s health literacy in different countries including Ger-

many [14–16], but little is known about public knowledge and beliefs about medical emergen-

cies (‘emergency literacy’).

Apart from the findings on self-perceived urgency in patients visiting emergency depart-

ments, to our knowledge there are no studies on perceptions about the urgency of specific

severe medical problems in the general population. In light of the problems associated with

emergency department crowding and as the perception of urgency is a relevant cause for emer-

gency department visits, it is important to explore public perceptions of urgency and to analyze

what factors may influence perceptions of urgency in the general population. With reference
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to two diseases, COVID-19 and gastrointestinal disease, which are prevalent in the population

and common in emergency departments [17–19], we wanted to address the following research

questions: (1) How is the urgency of symptoms of severe cases of COVID-19 and inflamma-

tory gastrointestinal disease rated by the public? And (2) does perceived urgency differ by

characteristics of the afflicted person and by sociodemographic characteristics of the

respondents?

Methods

Study design and sample

Analyses are based on cross-sectional data collected via a computer assisted telephone survey

between November 2020 and January 2021 in Hamburg, Germany. A random sample was

used comprising all possible telephone numbers in Hamburg, including non-registered num-

bers via random digital dialling [20]. Computer generated, repeated calls were made on differ-

ent week days by trained interviewers. On the household level, the Kish selection grid [21] was

used to randomly choose the target person.

To analyze public perceptions of the urgency of medical cases, 24 vignettes (case stories)

were used (please see S1 File). Based on experiences with previous research [22] a number of

about n = 50 participants per vignette (i.e. total N = 1,200) was considered sufficient to identify

medium-sized differences. Recruitment was continued until the required sample size was

reached. 2,756 randomly selected persons (telephone numbers) were included in the net sam-

ple. Of these, 961 (34.9%) could not be reached and 588 (21.3%) refused to participate. This led

to a total number of 1,207 participants, reflecting a response rate of 43.8%. To compensate for

sociodemographic differences, our sample was weighted for sex, age and educational level.

Comparisons with official statistics from Hamburg indicated that the weighted sample did not

significantly differ from the general adult population regarding the distribution of sex, age,

and level of education [23,24] (Table 1).

The study was approved by the Local Psychological Ethics Committee at the Center for Psy-

chosocial Medicine, University Medical Center Hamburg (No. LPEK-0200). The respondents

were called and informed about the interview and asked for their consent to participate via

telephone. If they agreed to participate, the interview was conducted directly afterwards or an

appointment for the interview was made. Verbal consent was obtained, because the names and

Table 1. Distribution of sociodemographic characteristics of the sample compared with official statistics for the

population in Hamburg.

Sample� (N = 1,207) Population in Hamburg P��

Sex (female %) 51.5 51.0 0.625

Age (%)

18–24 Years

25–39 Years

40–59 Years

60–64 Years

� 65 Years

9.6

25.9

35.2

7.4

21.9

9.6

28.9

33.5

6.2

21.9

0.113

Education (%)

� 9 Years

10 Years

� 12 Years

27.1

23.6

49.3

27.0

24.1

48.9

0.924

�weighted.

��p-value of Chi2-Tests.

https://doi.org/10.1371/journal.pone.0273000.t001
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addresses of the participants were not known, only the telephone numbers. Verbal consents

and refusals were documented by the interviewers.

Vignettes

Vignettes were used as a stimulus at the beginning of the survey (please see S1 File). These

short case stories were developed in cooperation with primary care physicians, emergency

physicians, geriatricians, paediatricians and with nursing staff. Two common disease groups

in emergency departments were selected for the vignettes: COVID-19 and inflammatory gas-

trointestinal diseases. In Germany, abdominal pain is the most common symptom in emer-

gency departments [25]. Acute upper respiratory tract infections are the most frequent

complaint in medical on-call services [25]. In contrast to previous years, in 2020 they were

among the most common diagnoses in the emergency department in the course of the

COVID-19 pandemic [25].

Vignettes were additionally varied according to sex (female, male), age (12 years (child), 49

years (middle-aged person), 72 years (old person)), and daytime (Tuesday, 8 a.m.; Tuesday, 8

p.m.). The resulting 24 vignettes (2x2x3x2) were randomly assigned to the respondents. Pre-

sented symptoms of both diseases were severe and comparable regarding urgency of treat-

ment. In terms of inflammatory gastrointestinal symptoms, typical and frequent diseases for

the different age groups were selected: appendicitis (child), cholecystitis (middle-aged person),

and diverticulitis (old person). In line with the Manchester-Triage-Score, urgency of treatment

was indicated by fever or increased temperature and severe pain in all three gastrointestinal

vignettes [26]. In case of the COVID-19 symptoms, shortness of breath indicates urgency.

Generally, people affected by COVID-19 symptoms should consult a doctor by phone or call

the medical on-call service and wait for further instructions, or call the rescue service in case of

an emergency [27]. Symptoms of the COVID-19 vignette were based on guidelines [28] and

information provided by the Robert Koch Institute [29]. To avoid variations in the presenta-

tion of the vignettes, all vignettes were audio-recorded by a person who was trained to speak

the texts in a clearly understandable way. These audio files were then directly played to the

respondents via the computer.

Measures

At the beginning of the interview, one of the vignettes was presented to the respondents. To

assess perceptions of urgency of treatment in the presented case, four items were developed for

this study based on previous studies among patients visiting emergency care facilities [6,8,10]:

1. “The complaints can become life threatening if not treated immediately.” 2. “If such com-

plaints are present, it is an emergency.” 3. “With such complaints, one can first wait and fur-

ther observe the course.” 4. “These complaints scare me.” On a four-point Likert scale,

respondents could indicate their level of agreement or disagreement. With these items, a prin-

cipal component analysis was carried out (with reverse coding of item 3). All four items loaded

on one component with an Eigenvalue of 2.26 (explained variance 56.58%, Cronbach’s α 0.74,

mean inter-item correlation 0.42). A sum score ranging from 4–16 was computed with higher

scores indicating stronger agreement with urgency perceptions.

The following sociodemographic characteristics of the respondents were introduced as pre-

dictors: Age, sex, education (in years of schooling), migration background (yes/no), and hav-

ing children (yes/no). In terms of education, the respondents were asked about their highest

school degree, from which the years of schooling can be derived. As for migration background,

the respondents were asked whether they were born in Germany and if their parents were

born in Germany. A person has a migration background if the person himself/herself or at
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least one parent was not born with the German citizenship [30]. Finally, respondents were

asked, whether they or their child/children have ever been affected by the complaints which

were described in the vignettes (yes/no).

Analyses

For the urgency perception scale, mean values and standard deviations (sd) are reported.

Additionally, median and interquartile ranges (IQR) were computed. Differences in mean

scores were tested using analyses of variance (ANOVA) or t-tests. Moreover, the urgency per-

ception scale was entered into a multiple linear regression model as dependent variable. Char-

acteristics of the vignettes (disease, sex, age, and daytime) and of the respondents (sex, age,

education, migration status, children, and possible past personal affliction) were entered

simultaneously into the models as predictor variables. Estimates and 95% Confidence intervals

(CI), standardized coefficients and p-values were calculated. Significant two-way interactions

between diseases (COVID-19 vs. inflammatory gastrointestinal diseases) and the other charac-

teristics were also analyzed by interaction-terms, predicted values and pairwise comparisons.

The interaction analyses were adjusted for all variables that were entered in the regression

model. Conditions for linear regression were checked. The assumptions of linearity and nor-

mal distribution of the residuals were met, and no influential observations or collinearity issues

for the regression model were identified. The examination of the conditions in the model with

interaction terms showed potential collinearity issues, but in case the model includes interac-

tion-terms, high values of the variance inflation factor are expected [31]. The conditions of lin-

earity and normal distribution of the residuals were also met for the model with the

interaction terms and no influential observations were identified. Principal component analy-

sis and descriptive analyses were carried out using the Statistical Package for the Social Sci-

ences (SPSS 26) [32]. Multiple linear regression models were performed in the R statistical

package [33] including the package emmeans [34], performance [35], and ggplot2 [36]. P-val-

ues<0.05 were considered statistically significant. Significant differences are highlighted in

bold type.

Results

Sample characteristics

Of the 1,207 participants, 51.5% were female, mean age was 48.6 years (sd = 18.76) and 45.9%

of the respondents had children. Regarding school education, 27.1% had up to 9 years school

education, 23.6% 10 years, and 49.3% at least 12 years. A migration background was reported

by 22.7%, and 19.8% of the respondents had been affected by the symptoms reported in the

vignettes in the past.

Perception of urgency by characteristics of the vignettes and the

respondents

Table 2 shows the results of the descriptive analysis of the sum scale measuring perceptions of

urgency of symptoms. Mean score of urgency was 11.57 (sd: 2.83; range: 12). Estimated

urgency was significantly higher for inflammatory gastrointestinal symptoms compared to

COVID-19 symptoms (mean: 12.58; sd: 2.59 vs. 10.57; sd: 2.71). For the female vignettes and

for the child vignettes, a significantly higher urgency was indicated. In terms of characteristics

of the respondents, urgency perception increased with age. Respondents who had children

themselves indicated a higher urgency, while people, who had been affected by the described

symptoms in the past, indicated a lower urgency. Respondents with 10 years of school
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education indicated a higher urgency compared to respondents with lower and higher educa-

tional level.

The results of the multiple linear regression are presented in Table 3. Estimated urgency

was significantly lower for the male vignettes and for the vignettes with middle-aged and aged

persons, compared to the child vignettes, after controlling for all other characteristics of the

vignettes and the respondents. For vignettes with inflammatory gastrointestinal symptoms, a

higher urgency was indicated compared to the COVID-19 symptoms. Estimated urgency

Table 2. Descriptive analysis of perceptions of urgency of symptoms (sum scale, range 4–16)–results of t-tests and ANOVA1,2.

Mean (sd) Median IQR

Total (N = 1,135) 11.57 (2.83) 12.00 4.00

Vignettes

Sex Female (N = 574) 11.76 (2.72) 12.00 4.00

Male (N = 565) 11.38 (2.93) 12.00 5.00

p 0.023

Age Child (N = 384) 12.18 (2.67) 12.21 4.00

Adult middle aged (N = 399) 10.98 (2.90) 11.00 4.00

Adult aged (N = 355) 11.58 (2.79) 12.00 4.20

p <0.001

Time Tuesday morning (N = 555) 11.57 (2.87) 12.00 4.00

Tuesday evening (N = 583) 11.57 (2.80) 12.00 4.00

p 0.981

Symptoms Gastrointestinal (N = 566) 12.58 (2.59) 13.00 4.00

COVID-19 (N = 572) 10.57 (2.71) 11.00 3.00

P <0.001

Respondents

Sex Male (N = 561) 11.51 (2.8) 12.00 5.00

Female (N = 577) 11.63 (2.8) 12.00 4.00

P 0.489

Age 18–40 (N = 442) 10.97 (2.59) 11.00 4.00

41–60 (N = 394) 11.76 (2.99) 12.00 4.00

61 and older (N = 302) 12.20 (2.81) 13.00 4.00

P <0.001

Education � 9 years (N = 298) 11.83 (2.72) 12.00 4.00

10 years (N = 250) 12.02 (2.65) 12.00 4.00

� 12 years (N = 550) 11.25 (2.91) 12.00 4.00

p 0.001

Migration background No (N = 869) 11.60 (2.79 12.00 4.00

Yes (N = 251) 11.48 (2.97) 12.00 5.00

p 0.549

Own children No (N = 611) 11.40 (2.78) 12.00 5.00

Yes (N = 512) 11.78 (2.90) 12.00 4.00

p 0.024

Personally affected by such complaints No (N = 913) 11.78 (2.71) 12.00 4.00

Yes (N = 223) 10.71 (3.09) 11.00 4.00

p <0.001

1 weighted.
2 p-values <0.05 were considered statistically significant, in bold.

https://doi.org/10.1371/journal.pone.0273000.t002
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increased with age of the respondents and was significantly lower among respondents, who

were previously affected by the symptoms themselves.

Interaction analysis

We identified significant interactions of the symptoms in the vignettes with age of the afflicted

person, education of the respondents, respondents’ migration history, and personal affliction.

To illustrate these interactions in more detail, predicted values with 95% confidence intervals

and Tukey adjusted p-values were computed. The results show that COVID-19 symptoms

were consistently rated less urgent than gastrointestinal symptoms (mostly significant differ-

ences, please see Table 4). Moreover, COVID-19 symptoms were rated less urgent by respon-

dents who had been affected by the symptoms themselves, while there was no difference in

gastrointestinal symptoms. Perceived urgency differed by age in the vignettes in gastrointesti-

nal diseases whereas age in the vignettes had no influence in perception of urgency when

COVID-19 symptoms were presented.

Discussion

Summary of findings

In this study, we analyzed perceptions of the urgency of COVID-19 symptoms and symptoms

of inflammatory gastrointestinal diseases in the general population and investigated differ-

ences by characteristics of the respondents and the afflicted person in the vignette. The

described symptoms all require timely utilization of medical services to perform diagnostic

procedures regardless of gender or age. In terms of all three inflammatory gastrointestinal dis-

eases, hospitalization, either by own initiative or by referral, is required. Although treatment

urgency between vignettes was similar, we identified variations in perceptions of urgency

regarding characteristics in the vignettes and respondents’ characteristics. In terms of the

Table 3. Results of multiple regression analysis of perceptions of urgency of symptoms (N = 1,091)1.

Predictors Estimates Standardized 95% CI p2

Vignettes

Sex (male) -0.35 -0.12 -0.66 – -0.05 0.024

Age (middleaged)3 -1.10 -0.39 -1.47 – -0.73 <0.001

Age (aged)3 -0.56 -0.20 -0.93 – -0.18 0.004

Time (Tuesday evening) -0.03 -0.01 -0.33 – 0.27 0.833

Symptoms (Covid-19) -1.97 -0.70 -2.27 – -1.66 <0.001

Respondents

Sex (female) 0.10 0.04 -0.20 – 0.41 0.507

Age 0.02 0.14 0.01 – 0.03 <0.001

Education (10 years)4 0.24 0.09 -0.19 – 0.68 0.272

Education (� 12 years)4 -0.18 -0.07 -0.56 – 0.19 0.340

Own children (yes) 0.09 0.03 -0.26 – 0.43 0.626

Migration background (yes) -0.05 -0.02 -0.41 – 0.32 0.806

Affected by such complaints (yes) -0.62 -0.22 -1.01 – -0.23 0.002

R2 / R2 adjusted 0.208 / 0.200

1 weighted.
2 p-values <0.05 were considered statistically significant, in bold.
3 reference child.
4 reference� 9 years.

https://doi.org/10.1371/journal.pone.0273000.t003
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vignettes, perceived urgency was higher in females and children and when symptoms of

inflammatory gastrointestinal diseases were reported. Moreover, perceived urgency increased

with the respondents’ age and respondents, who were affected by the described symptoms in

the past themselves, considered the reported symptoms less urgent.

Discussion of results

COVID-19 symptoms were considered less urgent than inflammatory gastrointestinal symp-

toms. The survey was conducted in winter 2020/2021 during the second wave of the COVID-

19 pandemic in Europe [37]. From the beginning of the pandemic, there was a vast amount of

information on the disease [38], and the pandemic was discussed intensively [37]. In an online

survey on health literacy regarding COVID-19, the majority of participants reported to feel

well informed about the disease [38]. Another study showed an association of health literacy

with less fear of COVID-19 [39]. However, the sample of the last study cited consisted of medi-

cal students and may not be comparable with our sample. Nevertheless, it can be assumed that

the population might have been better informed about COVID-19 symptoms compared to

symptoms of inflammatory gastrointestinal diseases during the time of the survey. Maybe

severe symptoms of COVID-19 are perceived as less urgent compared to severe gastrointesti-

nal symptoms because information about the former is more present in everyday life and

because of numerous available information on COVID-19 symptoms. Results of the interac-

tion analysis also showed that COVID-19 symptoms were perceived less urgent in respondents

who were previously affected by the complaints themselves. This supports the assumption that

symptoms that are known may be perceived as less urgent. Interestingly, analysis of interac-

tions showed that this was not true for inflammatory gastrointestinal symptoms. Generally,

since this is the first study analyzing perceptions of urgency in the general population using

vignettes, the results are comparable to the existing literature only to a limited extent, as previ-

ous studies focussed on patients who visited the emergency department. Our results show an

increase in indicated urgency with increasing age of the participants. A study that investigated

self-perceived urgency in patients in the emergency department also found a higher self-

reported urgency of symptoms in older people [6]. However, in the cited study, the symptoms

Table 4. Predicted values (95% CI) of perceptions of urgency of symptoms (N = 1,091)1.

Gastrointestinal COVID-19 p (Gastrointestinal vs. COVID-19)2

Age (vignettes)

Child 13.37 (12.90–13.84) 10.88 (10.46–11.30) <0.001

Adult middle-aged 11.62 (11.20–12.03) 10.59 (10.17–11.00) 0.043

Adult aged 12.71 (12.25–13.17) 10.50 (10.08–10.93) <0.001

Education

� 9 Years 12.21 (11.75–12.67) 11.11 (10.65–11.57) 0.053

10 Years 12.87 (12.36–13.38) 10.69 (10.21–11.17) <0.001

� 12 Years 12.61 (12.20–13.03) 10.17 (9.83–10.52) <0.001

Migration background

No 12.88 (12.55–13.21) 10.30 (10.03–10.57) <0.001

Yes 12.25 (11.76–12.73) 11.02 (10.54–11.50) 0.006

Affected by such complaints

No 12.47 (12.21–12.74) 11.22 (10.92–11.52) <0.001

Yes 12.66 (12.07–13.24) 10.10 (9.65–10.54) <0.001

1 weighted.
2 p-values <0.05 are considered statistically significant, in bold.

https://doi.org/10.1371/journal.pone.0273000.t004
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were not standardized as in this study. Prevalence of multimorbidity in older people is

increased, making them vulnerable to various diseases [40,41]. In terms of COVID-19, older

people have a higher risk of a severe course of disease [29]. Although the severity of the symp-

toms in the vignettes was comparable, the overall higher vulnerability might lead to a higher

self-perceived urgency in older respondents. In contrast to this, perceived urgency was higher

in the child vignettes than in adult persons. Another study reported that parents’ perception of

urgency was high when children were affected by illness [42]. Our results show a lower per-

ceived urgency when men are affected, which may indicate that men’s complaints are consid-

ered less serious. This and the differences in perceived urgency by age of afflicted people is a

problem as it might delay help-seeking and utilization of medical services in men and adult

people with severe medical problems.

A study found out, that emergency care utilization was less adequate in people with migra-

tion history [43] and it seems likely that perceptions of urgency may play a role to explain this.

However, our results do not show differences in urgency perceptions by migration back-

ground of respondents. A recent study reported an association between lower health literacy

and higher perceived urgency of treatment in emergency department patients [44]. Although

an association between higher educational level and higher health literacy or emergency liter-

acy was found [45,46], our findings indicate no differences in perceived urgency by the respon-

dents’ educational level when other characteristics of the respondents as well as of the vignettes

were adjusted.

Limitations

Some methodological aspects have to be considered when interpreting our findings. First,

although a response rate of about 44% seems acceptable [47], it has to be considered that more

than half of the selected people could not be reached or refused to participate. Therefore, a

selection bias cannot be ruled out as non-responders may have different perceptions of

urgency of medical complaints. However, we used weighted data that is comparable with offi-

cial statistics in terms of sex, age and educational level. Second, since this is the first study mea-

suring public perceptions of urgency, there were no validated instruments. A principal

component analysis was carried out with four newly developed items. All items loaded on one

component and internal consistency (Cronbach’s α 0.74) was acceptable [48]. Third, vignettes

are often applied to measure public beliefs and attitudes. They offer the opportunity to give a

standardized stimulus because the same symptoms or symptoms with comparable severity are

reported. This we consider a strength of the study. However, vignettes have to be short, espe-

cially in a telephone survey, as the participants have to remember the case story through the

first part of the interview. In order to realistically describe the cases and to present symptoms

with comparable severity for two disease groups and three age groups, vignettes were devel-

oped in cooperation with clinical experts based on clinical guidelines and official information.

Nevertheless, we cannot rule out that participants would have different perceptions of urgency

if they or their child really were affected by medically urgent and severe symptoms. In case of

inflammatory gastrointestinal disease, the clinical experts recommended to select three differ-

ent diseases for the three age groups as this was more realistic. However, comparability of the

three age groups was limited by this. Finally, the survey was conducted in only one large city in

Germany and the results cannot be generalized to rural areas and other countries.

Conclusions

In previous research on health literacy and emergency care, public perceptions and attitudes

about urgency of medical problems have not been taken into account. However, utilization of
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emergency care seems to be associated with the perception of urgency of medical complaints.

Consequently, studies on public perceptions of urgency and predictors of perception of

urgency are important. According to our findings, public perceptions about urgency of severe

cases seem to depend on sex and age of the afflicted person and the medical condition as well

as age and previous personal affliction of respondents. Further research is needed to examine

reasons for the identified variations. Additionally, influences of other predictors on percep-

tions of urgency should be examined. Since perceptions of urgency of symptoms have an

impact on utilization of emergency care, differences in perceived urgency could lead to delayed

or inadequate use of medical services. Therefore, our findings should be considered in the

planning of target group oriented information material and campaigns on adequate utilization

of emergency care for the public. For example, campaigns could sensitize for differences in

perceptions of urgency by age and gender of afflicted persons, to stimulate the population to

reflect possible influences on perceptions of urgency.
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Hoffmeyer-Zlotnik JHP, editors. [Telephone sampling in Germany]. Wiesbaden: VS Verlag für Sozial-

wissenschaften; 1998. pp. 69–88.

21. Kish L. A procedure for objective respondent selection within the household. Journal of the American

Statistical Association. 1949; 44: 380–387. https://doi.org/10.1080/01621459.1949.10483314
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