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ABSTRACT

Objectives: The aim of this study was to analyse if subjectively perceived treatment urgency of patients 

in emergency departments is associated with self-reported health literacy and the willingness to use 

the GP as coordinator of treatment.

Design: Multicentre, cross-sectional, observational study.

Setting: Emergency departments in five hospitals. Each hospital was visited 14 times representing two 

eight-hours-shifts on each day of the week. Calendar dates were randomly assigned. 

Participants: We included all patients of legal age registered at the emergency department or hospital 

reception desk. Exclusion criteria included immediate or very urgent need of treatment, high level of 

symptom burden and severe functional impairments in terms of hearing, vision, and speech. Eligible 

patients were personally interviewed. Additionally, clinical data were extracted from patient records.

Primary and secondary outcome measures: Our target variable was subjectively perceived treatment 

urgency. Predictor variables included age, sex, education, health-related quality of life (EQ-5D, value 

set UK), anxiety and depression (HADS), somatic symptoms (PHQ-15), self-reported health literacy 

(HLS-EU-Q16) and the commitment to the GP (F-HaBi). Data were analysed by multilevel, multivariable 

linear regression adjusted for random effects at the hospital level.

Results: Our sample comprised 276 patients with a mean age of 50.1 years and 51.8% women. A low 

treatment urgency (defined as 0 to 5 points on a numerical rating scale) was reported by 111 patients 

(40.2%). In the final model, lower subjective treatment urgency was associated with female sex 

(ß=0.84; 95% confidence interval 0.11/1.57, p=0.024), the EQ-5D score (-2.27, -3.39/-1.15, p<0.001), 

the PHQ-15 score (0.09, 0.004/0.17, p=0.040) the HADS-anxiety score (-0.13, -0.24/-0.01, p=0.027) and 

the F-HaBi score (0.08, 0.01/0.14, p=0.029).

Conclusions: A lower level of subjectively perceived treatment urgency was predicted by a lower 

willingness to use the GP as coordinator of treatment. Self-reported health literacy did not predict the 

patients’ urgency rating.

(300 words)
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STRENGTHS AND LIMITATIONS OF THIS STUDY

 We made a careful selection of included hospitals based on an analysis of the outpatient and 

inpatient care situation throughout Germany.

 The interviewers received multiple training sessions before the interviews started and were 

supervised throughout the entire survey period.

 The statistical methods provided additional strength by considering potential confounders and 

the cluster structure of the dataset.

 We did not recruit hospitals from districts with a low rate of ambulatory care-sensitive cases 

in emergency departments, and mostly rural regions have been selected for our study.

 We did not conduct a sample size calculation and we might therefore have missed significant 

predictors of our target variable due to limited statistical power.
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BACKGROUND

Patient numbers in emergency departments are rising since many years and this increase cannot be 

explained by population growth alone [1-3]. Emergency department crowding is challenging for the 

healthcare system in many countries worldwide. For patients, overcrowded emergency departments 

are associated with delays in the assessment of symptoms and delivery of care, with exposure to error, 

increased length of stay and – under certain circumstances – increased patient mortality. Studies also 

have identified various negative effects on the hospital staff such as increased stress, exposure to 

violence and non-adherence to clinical guidelines [3-5]. 

According to the specialist societies of emergency medicine in German-speaking countries, medical 

emergencies can be defined as changes in health for which the patients themselves or third parties 

deem immediate medical and nursing care to be required [6]. Even under this permissive definition, a 

substantial proportion of emergency department visits cannot be classified as medical emergency, 

because they are conducted by self-referring patients who perceive the treatment urgency of their 

health problems as low [7]. In various other studies, we have explored the reasons for encounter in 

emergency departments before [7-9]. In these studies, special attention has been paid on the role of 

the primary care setting which is upstream of the emergency departments [10].

In Germany, patients are free to decide if they want to consult the GP or utilise specialised outpatient 

care. The so-called “commitment to a general practitioner” is a new concept, investigating to what 

extent patients voluntarily use their GP’s gatekeeping role or whether they move independently in the 

healthcare system instead [11]. The willingness to use the GP as coordinator of treatment is associated 

with several patient characteristics, such as sex, socio-economic status, and health condition [11]. The 

commitment to a GP has to be distinguished from “health literacy” which describes the ability of an 

individual to access and understand health information in order to take decisions concerning 

healthcare, disease prevention and health promotion [12]. 

The aim of this study was to analyse if subjectively perceived treatment urgency of patients in 

emergency departments is associated with their self-reported health literacy and their willingness to 

use the GP as coordinator of treatment. 

METHODS

Design and setting

PiNo Bund (“Patienten in der Notaufnahme von Kliniken in der Bundesrepublik Deutschland”; Patients 

in the emergency departments of hospitals in Germany) is a multicentre, cross-sectional, observational 

study conducted in five hospitals. The selection of eligible hospitals was guided by an unpublished 

cluster analysis of the Central Research Institute of Ambulatory Health Care in Germany [13]. This 

analysis was based on (a) the number of office-based statutory health insurance physicians (physician 
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density), (b) the number of beds in hospitals for acute cases (bed density), (c) the total number of 

ambulatory care-sensitive cases [14], and (d) the number of ambulatory care-sensitive cases in 

emergency departments (ACS density) per 100.000 inhabitants in each specific administration district 

in Germany.

For our study, we selected hospitals from districts in which the ACS density was medium to very high, 

which applied to three out of five clusters identified in the analysis (cf. Figure 1). The selected hospitals 

were located in the German federal states of Brandenburg, Lower Saxony, North Rhine-Westphalia, 

and Saxony-Anhalt and included the following cities and districts:

 Dessau-Roßlau (80.000 inhabitants, rural district with signs of agglomeration); 

 Lingen/Ems (55.000 inhabitants) in the county Emsland (sparsely populated rural district); 

 Frankfurt/Oder (58.000 inhabitants, sparsely populated rural district); 

 Soest (48.000 inhabitants, urbanised district); and

 Wernigerode (33.000 inhabitants) in the county Harz (sparsely populated rural district [15]).

Each hospital was visited twice before the start of the project in order to (a) adapt the procedures of 

patient recruitment and data collection to the local situation and (b) to train the project staff in the 

work process. Additionally, the staff was trained in two webinars before project start and continuously 

monitored by telephone during data collection.

Patient and public involvement

There was no patient and public involvement in the design, conduct and reporting of our research.

Patient population, recruitment and data collection

Data collection took place from 21 January 2019 to 14 April 2019. During this time, each hospital was 

visited 14 times representing two eight-hours-shifts (6:00 am to 2:00 pm and 2:00 pm to 10:00 pm) on 

each day of the week (Monday to Sunday). The specific calendar dates for each visit were randomly 

assigned within the observation period. The decision to exclude night shifts was based on the low 

patient numbers observed between 10:00 pm and 6:00 am in our prior research with similar design 

[7].

On each working day, one project member documented all patients who attended the emergency 

department and checked them for inclusion and exclusion criteria. We included all patients of legal 

age who had been registered at the emergency department or hospital reception desk. We excluded 

patients with immediate or very urgent need of treatment, high level of symptom burden or severe 

functional impairments in terms of hearing, vision, and speech (each assessed by hospital staff). We 

also excluded patients, who had been treated without waiting period or were directly referred to 

another department, patients without capacity to consent, patients with whom verbal communication 
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in German was not possible, and patients who had received a regular (non-emergency) hospital 

admission or had to be isolated because of a (presumed) contagious disease.

Eligible patients were asked for informed consent. If consent was given, the patient was personally 

interviewed by a second project member. Patient recruitment and personal interviews were 

conducted by employees of USUMA (“Unabhängiger Service für Umfragen, Methoden und Analysen”), 

an independent market and social research institute. After the interviews were finished, clinical data 

were extracted from the hospitals’ patient records.

Target and predictor variables

Target variable of our analyses was the subjectively perceived treatment urgency. As opposed to a 

definition based on the level of suffering, in our study, treatment urgency was defined by the degree 

to which the patients perceived their health problem as life-threatening. In the interviews, the patients 

estimated how urgently they needed treatment by using a numerical rating scale from 0 (indicating 

‘no urgent need for treatment’) to 10 (indicating ‘very urgent, life threatening’). Additionally, the triage 

level indicating the treatment urgency assessed by the hospitals’ medical and nursing staff and the 

medical diagnoses documented at the emergency departments were extracted from the hospitals’ 

patient records. Retrospectively, the diagnoses were coded in the International Classification of 

Primary Care, Second Revision (ICPC-2) [16] by the project staff, which facilitates grouping by organ 

systems (eg, “respiratory system” or “psychological disorders”) and by diagnosis type (ie, 

“symptoms/complaints”, “infections”, “injuries”, “congenital anomalies”, “neoplasms” and “other 

diagnoses”). The triage system, which was used in all participating hospitals, describes the clinical 

rating of the treatment urgency in five categories (“immediate”, “very urgent”, “urgent”, “standard” 

and “non-urgent”).

In the interviews, age, sex and educational level were documented as sociodemographic variables. For 

determining the educational level, the patients‘ general and vocational education were classified into 

three groups, according to the Comparative Analysis of Social Mobility in Industrial Nations (CASMIN) 

classification system, and using ‘low’ for inadequately completed general education, general 

elementary education or basic vocational qualification; ‘medium’ for secondary school certificate or A 

level equivalent; and ‘high educational level’ for higher or lower tertiary education [17].

The other predictor variables were assessed during the interviews and included health status, self-

reported health literacy and commitment to the GP. The health status was operationalised by 

limitations in the health-related quality of life, and the level of anxiousness, depressiveness and 

somatic symptoms. Health-related quality of life was measured by the EuroQol Five-Dimension Scale 

(EQ-5D) comprising the domains mobility, self-care, usual activities, pain or discomfort and anxiety or 

depression [18]. An EQ-5D summary score was calculated using the value set UK. It indicates the value 
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1.000 for full health, which is reduced by a severity-related subtrahend between -0.081 and -0.350 if 

any limitations occur and up to five additional subtrahends between -0.036 and -0.386 depending on 

the severity of limitations in the five dimensions [19].

The interviews also included the Hospital Anxiety and Depression Scale (HADS) [20], which is 

specifically designed for the hospital setting. HADS consists of two subscales with seven items each, 

describing the severity of anxiousness and depressiveness. All items are assessed on a four point Likert 

scale. The scores in both subscales range from 0 to 21. Additionally, we used the somatic symptoms 

subscale of the Patient Health Questionnaire (PHQ-15) [21], which comprises a severity rating of 15 

somatic symptoms. The PHQ-15 is summarized in a score ranging from 0 to 30.

Self-reported health literacy was assessed using the short form of the European Health Literacy 

Questionnaire (HLS-EU-Q16). It includes 16 questions focusing on the four health literacy dimensions 

accessing, understanding, appraising and applying information to take decisions concerning health 

care (7 questions), disease prevention (5 questions) and health promotion (4 questions) [22]. Items 

were scaled on a four point Likert scale and dichotomised for analysis grouping “fairly easy” and “very 

easy” to the value of 1 and “fairly difficult” and “very difficult” to the value of 0. Thus, the HLS-EU-Q16 

summary score ranges from 0 to 16 points.

Commitment to the GP was collected using the Questionnaire on Intensity of the Commitment to the 

GP (“Fragebogen zur Intensität der Hausarztbindung (F-HaBi)”). F-HaBi is a patient questionnaire 

examining the attitudes and behaviour regarding utilisation of GPs and medical specialists and 

constitutes a summary score between 0 to 24 points. Higher scores indicate that the patient more 

likely recognises and uses the GP as coordinator. Lower scores indicate that the patient prefers to 

move independently in the healthcare system [11]. The F-HaBi also contains an item regarding if the 

patient has a regular GP.

Statistical analyses

In the first step, data analysis was carried out using descriptive statistics. Chi-squared-tests and t-tests 

were performed to describe the differences in sociodemographic data, health status, self-reported 

health literacy and commitment to the GP between patients with high and low subjective treatment 

urgency. For these analyses, subjective treatment urgency was dichotomised. Low subjective 

treatment urgency was assigned if it ranged between 0 and 5 points and high subjective treatment 

urgency was assigned if it ranged between 6 and 10 points. This cut-off point was defined considering 

that patients who could not or would not decide about their treatment urgency and therefore chose 

the middle category best fit into the “non-urgent” group [23]. Additionally, the association between 

subjective treatment urgency and the triage level by the hospital staff was analysed by an ordinal 

logistic regression analysis.
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In the second step, multilevel, multivariable linear regression models adjusted for random effects at 

the hospital level were conducted to analyse the association between predictor variables and 

subjective treatment urgency (dependent variable). The potential predictors of the treatment urgency 

were subsequently included in three models. Model 1 comprised sociodemographic data as 

independent variables, model 2 comprised the variables from model 1 plus health status, and model 3 

comprised the variables from model 2 plus self-reported health literacy and commitment to the GP. A 

possible improvement in the model fit resulting from the inclusion of additional variables compared to 

the next variable-reduced nested model was determined by the likelihood ratio test. Results from 

inferential statistics were reported as ß-coefficients with 95% confidence intervals. An alpha level of 

5% (p ≤ 0.05) was defined as statistically significant. All statistical analyses were performed using Stata 

15.1.

RESULTS

The patient recruitment process is shown in Figure 2. During our visits in the participating hospitals, 

1.960 patients registered at the emergency department or hospital reception desk. A total of 1.290 

patients was not eligible for the study, mostly due to treatment urgency, symptom burden or 

functional impairment, or because they were treated without waiting or directly referred. Of the 670 

eligible patients, 269 (40.1%) refused study participation and another 80 patients were treated before 

informed consent could be obtained. We could include 321 patients (47.9%) into the study, but 29 

interviews could not be conducted, because the treatment started before or during the survey. In the 

end, 292 interviews could be completed. Afterwards, we excluded another 16 patients, because of 

missing values in the subjectively perceived treatment urgency. Our final sample comprised 276 

patients.

On the numerical rating scale, 111 patients (40.2%) reported a subjective treatment urgency between 

1 and 5 points (defined as low urgency) and 165 patients (59.8%) reported between 6 and 10 points 

(defined as high urgency). In the final assessment of the medical and nursing staff of the hospitals, 17 

patients (7.1%) were triaged as “non-urgent”, 144 patients (60.3%) as “standard” and 78 patients 

(32.6%) as “urgent”. A lower subjective treatment urgency was significantly associated with a higher 

(i.e. less urgent) triaging by the hospital staff (-0.17, 95% CI -0.28/-0.06, p=0.002). The interrelation 

between both variables is shown in Figure 3.

The patient population is described in Table 1. The patients had a mean age of 50.1 years. Patients 

with a low subjective treatment urgency were younger than patients with high subjective urgency (46.1 

years vs. 53.2 years, p=0.002). More than half of the patients (51.8%) were women. The educational 

level was mostly medium (59.6%) or low (24.4%). Patients who rated their treatment urgency as low 

reported less impairment in quality of life (0.60 vs. 0.45 in relation to 1 for full health, p=0.002) and 
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less somatic symptoms (6.3 vs. 8.3 on the 0 to 30 points scale, p=0.008) than patients rating their 

treatment urgency as high.

Almost half of the patients received medical diagnoses from the musculoskeletal system (44.1%). 

Other frequently affected organ systems were the skin (26.3%), “general and unspecified disorders” 

(17.8%), the neurological system (8.0%), the digestive system (6.6%), the respiratory system (5.6%) 

and the cardiovascular system (5.6%). Patients with low subjective treatment urgency received more 

diagnoses from the musculoskeletal system (53.2% vs. 37.0%, p=0.018) and less diagnoses from the 

digestive system (2.1% vs. 10.1%, p=0.020) than patients with high subjective treatment urgency.

The most frequently used diagnosis type was “injuries” (44.1%), followed by “symptoms/complaints” 

(36.2%), “other diagnoses” (35.7%), “infections” (9.4%) and “neoplasms” (0.9%). Patients rating their 

treatment urgency as low more frequently received the diagnosis type “injuries” (53.2% vs. 37.0%, 

p=0.018) than patients who rated their treatment urgency as high.

The association of subjective treatment urgency with sociodemographic data, health status, health 

literacy and commitment to the GP is shown in Table 2. In model 1, a lower age and male sex were 

associated with a lower subjective treatment urgency. However, this association disappeared after 

adjusting for health status in model 2 and the model fit improved significantly (p<0.001). Instead, less 

impairment in health-related quality of life, less somatic symptoms and a higher level of anxiousness 

were associated with a lower subjective treatment urgency. These factors remained statistically 

significant after including health literacy and commitment to the GP in model 3 and the model fit did 

not further improve (p=0.093). Furthermore, in model 3, there was an association of female sex and a 

lower intensity of commitment to the GP with a lower subjective treatment urgency, but we did not 

find an association between health literacy and the subjective treatment urgency.

DISCUSSION

Statement of principal findings

Our study analysed if subjectively perceived treatment urgency is associated with self-reported health 

literacy and the willingness to use the GP as coordinator of treatment. In our final model, a lower level 

of subjectively perceived treatment urgency was predicted by female sex, less impairment in quality 

of life, less somatic symptoms, but a higher level of anxiousness. Furthermore, a lower willingness to 

use the GP as coordinator of treatment also predicted a lower perceived treatment urgency. The 

question if patients had a regular GP and the self-reported health literacy did not predict the patients’ 

perceived treatment urgency in our study.

Strengths and weaknesses
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One strength of our study is the careful selection of included hospitals based on an analysis of the 

outpatient and inpatient care situation throughout Germany [13]. In the design of the study we also 

could build on our experiences with a similar study of 1.299 emergency department patients [7] and 

we adapted the procedures of patient recruitment and data collection to the local situation in 

consensus with the respective hospitals. The personnel was thoroughly trained and monitored. The 

analysed constructs were operationalised by established and validated questionnaires [11,16-22]. And 

the statistical methods provided additional strength by considering potential confounders and the 

cluster structure of the dataset.

Factors limiting the representativeness of the study arise from the selection of districts, patient 

exclusion, and recourse. We did not recruit hospitals from districts with a low rate of ambulatory care-

sensitive cases in emergency departments. The study also only includes districts in eastern, central and 

western Germany, but no districts in northern or southern Germany. Furthermore, four out of the five 

study hospitals were located in rural regions and only one urbanised district is covered. Large 

metropolitan areas like Hamburg or Berlin are not represented in the study. 

Patients were excluded from the study if they needed treatment immediately or very urgently, or if 

they had severe symptoms. 40.1% of eligible patients refused participation in the study. Furthermore, 

patients were excluded if they had received treatment—due to low patient numbers at certain times 

of the day—before receiving information, giving consent, being interviewed, or if they were directly 

referred to a different department within the hospital. The latter particularly applied to female 

patients consulting for gynaecological symptoms. Furthermore, the data collection took place during 

day shifts only.

As in most surveys, recall problems, errors and social desirability are possible sources of bias. To 

minimize these effects the interviewers received multiple training sessions before the interviews 

started and were supervised throughout the entire survey period. As PiNo Bund was an observational 

study with multiple target variables, it was not possible to carry out a sample size calculation. Instead, 

the sample size was determined based on our experience with similar studies. It is therefore possible 

that we missed significant predictors of our target variable due to limited statistical power.

Comparison with the literature

The subjective treatment urgency of patients in German emergency departments had already been 

examined – using different predictor variables – in our preceding study “PiNo Nord” [7]. In this study, 

the proportion of patients rating their treatment urgency as “low” was higher than in our recent study 

“PiNo Bund” (54.7% vs. 40.2%) and there was little correlation between triage level and self-rated 

treatment urgency. The reduced number of low-urgency visits and the stronger association between 

triage level and subjective treatment urgency in PiNo Bund could be an effect of various measures for 
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improving patient allocation being implemented in Germany’s emergency care after the PiNo Nord-

results had been published, eg, establishing a higher number of outpatient emergency practices 

located in hospitals [24], redesigning the emergency medical services of the Associations of Statutory 

Health Insurance Physicians [25] and implementing a structured medical first assessment in their 

telephone counselling services [26]. However, differences might also be explained by differences in 

the location and care situation of the study hospitals between both studies. PiNo Bund focused on 

small cities and rural regions with a medium to very high ACS density. In contrast, four of the five study 

hospitals in PiNo Nord were located in large university cities, rural regions were not represented and 

all administration districts in PiNo Nord had a low ACS density.

In our PiNo Bund study, we saw associations of younger age with a lower subjective urgency rating, 

which disappeared after adjusting for health status. In a systematic review, six out of nine identified 

studies found an association between younger age and a higher probability of non-urgent emergency 

department use [10]. In line with these findings, in a recent German study, a higher age was related to 

a lower likeliness of self-referred walk-in visits at the emergency department [8]. 

In two of three statistical models, we found an association between sex and subjective treatment 

urgency. If only sociodemographic data were included in the statistical model, male sex predicted a 

lower urgency. After adjusting for health status, health literacy and commitment to the GP, female sex 

was associated with lower urgency. Other studies found inconsistent results regarding the influence of 

sex. For example, in the systematic review described above, four studies suggested a higher likelihood 

of non-urgent visits of women, two studies suggested a higher probability in men and four studies 

found no relationship between sex and non-urgent emergency department utilisation [10]. 

In patients with lower treatment urgency, we saw less impairment in quality of life and a lower burden 

of somatic symptoms than in patients with higher subjective treatment urgency. A systematic review 

found mixed evidence regarding the association between health status and utilisation of emergency 

departments for non-urgent conditions. Two studies saw a higher utilisation of patients with bad 

health condition and two studies did not find an association between those two factors [10]. A German 

study found that patients with somatoform disorders more frequently attended out-of-ours care than 

patients without somatisations [27]. 

In our study, a higher level of anxiousness was another significant predictor of lower subjective 

treatment urgency. A qualitative study from Germany mentioned health anxiety as essential motive of 

patients visiting the emergency department for conditions with low treatment urgency [9]. Three 

American studies highlighted an increased prevalence of anxiety disorders among frequent visitors of 

the emergency department [28-30]. Fear and uncertainty have been identified as important motives 

of patients with chronic conditions to utilise emergency care [31]. In contrast, a systematic review 
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found no significant effect of anxiety disorders on the use of urgent care in the eight identified studies 

[32].

We did not find a relationship between depressiveness and self-reported treatment urgency in our 

study. A systematic review showed mixed evidence regarding the effect of depression. Of the 16 

included studies, only 8 showed a significant effect of depression on the utilisation of urgent healthcare 

[33]. More recently, two other studies found an association between depression and emergency 

department utilisation [34-35].

In our study, health literacy was not related to subjective treatment urgency. In the literature, there is 

mixed evidence about this relationship. For example, two studies from the United States of America 

found that inadequate health literacy was directly related to a higher probability of emergency 

department visits [36] and higher emergency department costs in elderly patients [37]. Another 

American study also found a higher likeliness of emergency department visits of patients with low 

health literacy, but no association between health literacy and accessing outpatient health care [38]. 

In contrast, a recent study from Australia found that a higher health literacy improved the 

understanding of the health problem of patients with low treatment urgency, but did not lead to a 

better utilisation of health care resources [39]. Another recent study from the USA also found no 

relationship between health literacy and emergency department utilisation [40].

We did not find an association between having a regular GP and the self-reported treatment urgency, 

but the willingness to use the GP as coordinator of treatment predicted a higher subjective treatment 

urgency. The subjectively perceived lack of availability of primary care is a frequently mentioned 

reason for attending emergency departments with conditions of low treatment urgency [7,10]. In 

many international studies, lack of access to primary care predicted a higher inappropriate use of 

emergency care [41-43]. In a recent German study, having a regular GP was associated with a lower 

probability of self-referred walk-in consultations at the emergency department [8]. In contrast, a 

German qualitative study concluded that primary care utilization patterns and GP-patient relationship 

had limited relevance for the decision to utilise emergency departments [44].

Implication for research and clinical practice

Our study focused on factors associated with the subjective treatment urgency, which is not identical 

with the triage level rated by the medical and nursing staff of the hospitals. However, there is a strong 

statistically significant association between both variables suggesting that results might be comparable 

if a clinical rating of treatment urgency was used instead of the patient rating. 

A factor associated with a low subjective urgency is a high level of anxiousness. Anxious patients who 

assess their treatment urgency as low, but still want to make sure that their health problem is not 

dangerous might benefit from a better advertising of the not very well known [7] telephone counselling 
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services of the of the Associations of Statutory Health Insurance Physicians. Another possible response 

could be better patient education concerning the treatment of chronic health problems like diabetes, 

which might be connected with high levels of anxiety [45]. Also, the identification and treatment of 

anxiety disorders in primary care should be improved by a better implementation of available 

screening instruments and management strategies [46].

The results of our study suggest that the commitment to the GP and the willingness to use him as 

coordinator of treatment is associated with subjective treatment urgency. Strengthening the patients’ 

GP commitment might therefore help reducing visits to emergency departments of patients with low 

treatment urgency. GP commitment might be improved by various strategies including the promotion 

of special health insurance tariffs like “Hausarztzentrierte Versorgung” (“GP-centred care”, based on 

the obligation to always consult the GP first in the event of health problems), specific patient 

information on the importance of GP coordination and targeted interventions for groups with low GP 

commitment like women or patients from regions with higher urban density [11]. 
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TABLES

Table 1: Patient population by subjective treatment urgency

Total
(n=276)

Low subjective 
treatment 

urgency
(n=111)

High subjective 
treatment 

urgency 
(n=165)

p 

Age
(in years)

50.1 ± 18.8
(n=275)

46.1 ± 17.1
(n=110)

53.2 ± 19.3
(n=165) 0.002

Sex
- female
- male

51.8%
48.2%

48.7%
51.4%

53.9%
46.1%

0.388

Education pursuant to CASMIN
- low 
- medium 
- high 

24.4%
59.6%
15.9%

(n=270)

19.4%
61.1%
19.4%

(n=108)

27.8%
58.6%
13.6%

(n=162)

0.191

Health related quality of life 
(pursuant to EQ-5D value set UK, 
score of 1 indicating full health)

0.51 ± 0.36
(n=248)

0.60 ± 0.31
(n=97)

0.45 ± 0.38
(n=151) 0.002

Somatic symptoms
(pursuant to PHQ-15,
score range from 0 to 30 points)

7.4 ± 5.0
(n=170)

6.3 ± 4.7
(n=77)

8.3 ± 5.1
(n=93) 0.008

Depressiveness (pursuant to 
HADS subscale depression,
score range from 0 to 21 points)

3.9 ± 3.8
(n=248)

3.7 ± 3.2
(n=97)

4.1 ± 4.2
(n=151) 0.401

Anxiousness (pursuant to 
HADS subscale anxiety,
score range from 0 to 21 points)

5.3 ± 4.1
(n=249)

5.3 ± 4.1
(n=97)

5.3 ± 4.1
(n=152) 0.989

Health literacy
(pursuant to HLS-Q16-EU,
score range from 0 to 16 points)

12.4 ± 3.0
(n=231)

12.3 ± 3.1
(n=90)

12.4 ± 2.9
(n=143) 0.840

Attending GP available 97.1% 97.9% 96.6% 0.586

Intensity of commitment to the 
GP (pursuant to F-HaBi,
score range from 0 to 24 points)

19.7 ± 4.8
(n=235)

19.0 ± 5.2
(n=91)

20.1 ± 4.6
(n=144) 0.085

Statistically significant results (p≤0.05) are shown in bold and italic; Low subjective treatment urgency = 
between 0 and 5 points; High subjective treatment urgency = between 6 and 10 points; CASMIN: Comparative 
Analysis of Social Mobility in Industrial Nations; EQ-5D: EuroQol Five-Dimension Scale; PHQ-15: Patient Health 
Questionnaire, 15 items version; HADS: Hospital Anxiety and Depression Scale; HLS-EU-Q16: European Health 
Literacy Questionnaire, 16 questions version; F-HaBi: Questionnaire on Intensity of the Commitment to the GP 
(“Fragebogen zur Intensität der Hausarztbindung”)
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Table 2: The association of subjective treatment urgency with sociodemographic data, health status, health literacy and commitment to the GP: results 
of multivariable linear regression analyses adjusted for random effects on the hospital level

Model 1 Model 2 Model 3

ß (95% CI) P ß (95% CI) p ß (95% CI) p

Age (per 10 years) 0.31 (0.09 to 0.53) 0.005 0.18 (-0.02 to 0.38) 0.082 0.18 (-0.03 to 0.38) 0.091

Sex: women vs. men 1.06 (0.28 to 1.85) 0.008 0.67 (-0.06 to 1.40) 0.074 0.84 (0.11 to 1.57) 0.024

Education (pursuant to CASMIN):
- medium level vs. low level
- high level vs. low level

-0.48 (-1.48 to 0.52)
-1.00 (-2.19 to 0.19)

0.320
0.100

-0.39 (-1.30 to 0.52)
-0.49 (-1.59 to 0.60)

0.404
0.378

-0.27 (-1.17 to 0.64)
-0.56 (-1.65 to 0.52)

0.560
0.309

Health related quality of life 
(pursuant to EQ-5D value set UK)

-2.42 (-3.55 to -1.28) <0.001 -2.27 (-3.39 to -1.15) <0.001

Somatic symptoms
(pursuant to PHQ-15)

0.08 (0.002 to 0.17) 0.044 0.09 (0.004 to 0.17) 0.040

Depressiveness
(pursuant to HADS subscale depression)

0.07 (-0.05 to 0.19) 0.258 0.09 (-0.03 to 0.21) 0.159

Anxiousness
(pursuant to HADS subscale anxiety)

-0.13 (-0.25 to -0.02) 0.021 -0.13 (-0.24 to -0.01) 0.027

Health literacy
(pursuant to HLS-Q16-EU)

0.08 (-0.04 to 0.19) 0.214

Patient has an attending GP -0.61 (-2.46 to 1.23) 0.514

Intensity of commitment to the GP
(pursuant to F-HaBi)

0.08 (0.01 to 0.14) 0.029

Statistically significant results (p≤0.05) are shown in bold and italic; 95% CI: 95% confidence interval; CASMIN: Comparative Analysis of Social Mobility in Industrial Nations; 
EQ-5D: EuroQol Five-Dimension Scale; PHQ-15: Patient Health Questionnaire, 15 items version; HADS: Hospital Anxiety and Depression Scale; HLS-EU-Q16: European 
Health Literacy Questionnaire, 16 questions version; F-HaBi: Questionnaire on Intensity of the Commitment to the GP (“Fragebogen zur Intensität der Hausarztbindung”).
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FIGURE LEGENDS

Figure 1: Characteristics of districts and selected locations 

© GeoBasis-DE / German Federal Agency for Cartography and Geodesy (BKG) 2017 (adjusted); 

contains results from an unpublished analysis of Erhart et al. [13];

ACS: Ambulatory care-sensitive cases in emergency departments.

Figure 2: Recruitment process

Figure 3: Treatment urgency rated by hospital staff and patient (n=239)

* Patients with immediate or very urgent need of treatment have been excluded.
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Figure 1: Characteristics of districts and selected locations © GeoBasis-DE / German Federal Agency for 
Cartography and Geodesy (BKG) 2017 (adjusted); contains results from an unpublished analysis of Erhart et 

al. [13]; ACS: Ambulatory care-sensitive cases in emergency departments. 
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Figure 2: Recruitment process 
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Figure 3: Treatment urgency rated by hospital staff and patient (n=239) * Patients with immediate or very 
urgent need of treatment have been excluded. 
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2

ABSTRACT

Objectives: Aim of this study was to analyse if subjectively perceived treatment urgency of patients in 

emergency departments is associated with self-reported health literacy and the willingness to use the 

GP as coordinator of treatment.

Design: Multicentre, cross-sectional, observational study.

Setting: Emergency departments in five hospitals. Each hospital was visited 14 times representing two 

eight-hours-shifts on each day of the week. Calendar dates were randomly assigned. 

Participants: All patients of legal age registered at the emergency department or hospital reception 

desk. Exclusion criteria included immediate or very urgent need of treatment, high level of symptom 

burden and severe functional impairments in terms of hearing, vision, and speech. We conducted 

standardised personal interviews. Additionally, clinical data were extracted from patient records.

Primary and secondary outcome measures: Our target variable was subjectively perceived treatment 

urgency. Predictor variables included age, sex, education, health-related quality of life (EQ-5D, value 

set UK), anxiety and depression (HADS), somatic symptoms (PHQ-15), self-reported health literacy 

(HLS-EU-Q16) and the commitment to the GP (F-HaBi). Data were analysed by multilevel, multivariable 

linear regression adjusted for random effects at the hospital level.

Results: Our sample comprised 276 patients with a mean age of 50.1 years and 51.8% women. A low 

treatment urgency (defined as 0 to 5 points on a numerical rating scale) was reported by 111 patients 

(40.2%). In the final model, lower subjective treatment urgency was associated with male sex (ß=0.84; 

95% confidence interval 0.11/1.57, p=0.024), higher health-related quality of life (-2.27, -3.39/-1.15, 

p<0.001), lower somatic symptoms score (0.09, 0.004/0.17, p=0.040), higher anxiety score (-0.13, -

0.24/-0.01, p=0.027) and lower commitment to the GP (0.08, 0.01/0.14, p=0.029).

Conclusions: A lower level of subjectively perceived treatment urgency was predicted by a lower 

willingness to use the GP as coordinator of treatment. Self-reported health literacy did not predict the 

patients’ urgency rating.

(300 words)
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STRENGTHS AND LIMITATIONS OF THIS STUDY

 We made a careful selection of included hospitals based on an analysis of the outpatient and 

inpatient care situation throughout Germany.

 The interviewers received multiple training sessions before the interviews started and were 

supervised throughout the entire survey period.

 The statistical methods provided additional strength by considering potential confounders and 

the cluster structure of the dataset.

 We did not recruit hospitals from districts with a low rate of ambulatory care-sensitive cases 

in emergency departments, and mostly rural regions have been selected for our study.

 We did not conduct a sample size calculation and we might therefore have missed significant 

predictors of our target variable due to limited statistical power.

Page 4 of 28

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 23, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-053110 on 24 N

ovem
ber 2021. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review only

4

BACKGROUND

Patient numbers in emergency departments are rising since many years and this increase cannot be 

explained by population growth alone [1-3]. Emergency department crowding is challenging for the 

healthcare system in many countries worldwide. For patients, overcrowded emergency departments 

are associated with delays in the assessment of symptoms and delivery of care, with exposure to error, 

increased length of stay and – under certain circumstances – increased patient mortality. Studies also 

have identified various negative effects on the hospital staff such as increased stress, exposure to 

violence and non-adherence to clinical guidelines [3-5]. 

According to the specialist societies of emergency medicine in German-speaking countries, medical 

emergencies can be defined as changes in health for which the patients themselves or third parties 

deem immediate medical and nursing care to be required [6]. Even under this permissive definition, a 

substantial proportion of emergency department visits cannot be classified as medical emergency, 

because they are conducted by self-referring patients who perceive the treatment urgency of their 

health problems as low [7]. 

In various other studies, we have explored the reasons for encounter in emergency departments 

before [7-9]. In these studies, special attention has been paid on the role of the primary care setting 

which is upstream of the emergency departments [10]. Patient preferences and lack of knowledge 

regarding other treatment options were frequent reasons for visiting emergency departments. For 

example, in the “PiNo Nord” study, 67.4% of the patients did not know the emergency house call 

services of the Associations of Statutory Health Insurance Physicians and 55.2% did not know their 

emergency practices. And 19.1% preferred treatment in the emergency department to outpatient 

treatment due to the diagnostic and treatment facilities of the hospital [7].

For this reason, the patients’ commitment to a GP and their health literacy might influence the decision 

to utilise emergency departments for conditions with low subjective treatment urgency. The so-called 

“commitment to a general practitioner” is a new concept, investigating to what extent patients 

voluntarily use their GP’s gatekeeping role or whether they move independently in the healthcare 

system instead. According to this concept, the commitment to a GP is strong if patients 1) consult their 

GP first in all healthcare issues, 2) let their GP to coordinate all of their healthcare issues and 3) have a 

high amount of trust to their GP [11]. Amongst other factors, a higher willingness to use the GP as 

coordinator of treatment is associated with male sex, a lower socio-economic status, and a higher 

number of chronic diseases [11]. The commitment to a GP has to be distinguished from “health 

literacy” which describes the ability of an individual to access and understand health information in 

order to take decisions concerning healthcare, disease prevention and health promotion [12]. 
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The aim of this study was to analyse if subjectively perceived treatment urgency of patients in 

emergency departments is associated with their self-reported health literacy and their willingness to 

use the GP as coordinator of treatment. 

METHODS

Design and setting

PiNo Bund (“Patienten in der Notaufnahme von Kliniken in der Bundesrepublik Deutschland”; Patients 

in the emergency departments of hospitals in Germany) is a multicentre, cross-sectional, observational 

study conducted in five hospitals. The selection of eligible hospitals was guided by an unpublished 

cluster analysis of the Central Research Institute of Ambulatory Health Care in Germany [13]. This 

analysis was based on (a) the number of office-based statutory health insurance physicians (physician 

density), (b) the number of beds in hospitals for acute cases (bed density), (c) the total number of 

ambulatory care-sensitive cases [14], and (d) the number of ambulatory care-sensitive cases in 

emergency departments (ACS density) per 100.000 inhabitants in each specific administration district 

in Germany.

For our study, we selected hospitals from districts in which the ACS density was medium to very high, 

which applied to three out of five clusters identified in the analysis (cf. Figure 1). The selected hospitals 

were located in the German federal states of Brandenburg, Lower Saxony, North Rhine-Westphalia, 

and Saxony-Anhalt and included the following cities and districts:

 Dessau-Roßlau (80.000 inhabitants, rural district with signs of agglomeration); 

 Lingen/Ems (55.000 inhabitants) in the county Emsland (sparsely populated rural district); 

 Frankfurt/Oder (58.000 inhabitants, sparsely populated rural district); 

 Soest (48.000 inhabitants, urbanised district); and

 Wernigerode (33.000 inhabitants) in the county Harz (sparsely populated rural district [15]).

Each hospital was visited twice before the start of the project in order to (a) adapt the procedures of 

patient recruitment and data collection to the local situation and (b) to train the project staff in the 

work process. Additionally, the staff was trained in two webinars before project start and continuously 

monitored by telephone during data collection.

Patient and public involvement

There was no patient and public involvement in the design, conduct and reporting of our research.

Patient population, recruitment and data collection

Data collection took place from 21 January 2019 to 14 April 2019. During this time, each hospital was 

visited 14 times representing two eight-hours-shifts (6:00 am to 2:00 pm and 2:00 pm to 10:00 pm) on 
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each day of the week (Monday to Sunday). The specific calendar dates for each visit were randomly 

assigned within the observation period. The decision to exclude night shifts was based on the low 

patient numbers observed between 10:00 pm and 6:00 am in our prior research with similar design 

[7].

On each working day, one project member documented all patients who attended the emergency 

department and checked them for inclusion and exclusion criteria. We included all patients of legal 

age (ie, 18 years or older) who had been registered at the emergency department or hospital reception 

desk. We excluded patients with immediate or very urgent need of treatment (based on triage level or 

– if not available – opinion of the hospital staff), high level of symptom burden or severe functional 

impairments in terms of hearing, vision, and speech (each assessed by hospital staff). We also excluded 

patients, who had been treated without waiting period or were directly referred to another 

department, patients without capacity to consent, patients with whom verbal communication in 

German was not possible, and patients who had received a regular (non-emergency) hospital 

admission or had to be isolated because of a (presumed) contagious disease.

Eligible patients were asked for informed consent. If consent was given, the patient was personally 

interviewed by a second project member using a standardised questionnaire. Patient recruitment and 

personal interviews were conducted by employees of USUMA (“Unabhängiger Service für Umfragen, 

Methoden und Analysen”), an independent market and social research institute. After the interviews 

were finished, clinical data were extracted from the hospitals’ patient records.

Target and predictor variables

Target variable of our analyses was the subjectively perceived treatment urgency. As opposed to a 

definition based on the level of subjective illness burden, in our study, treatment urgency was defined 

by the degree to which the patients perceived their health problem as life-threatening. In the 

interviews, the patients estimated how urgently they needed treatment by using a numerical rating 

scale from 0 (indicating ‘no urgent need for treatment’) to 10 (indicating ‘very urgent, life threatening’). 

Additionally, the triage level indicating the treatment urgency assessed by the hospitals’ medical and 

nursing staff and the medical diagnoses documented at the emergency departments were extracted 

from the hospitals’ patient records. Retrospectively, the diagnoses were coded in the International 

Classification of Primary Care, Second Revision (ICPC-2) [16] by the project staff, which facilitates 

grouping by organ systems (eg, “respiratory system” or “psychological disorders”) and by diagnosis 

type (ie, “symptoms/complaints”, “infections”, “injuries”, “congenital anomalies”, “neoplasms” and 

“other diagnoses”). The Manchester triage system [17], which was used in all participating hospitals, 

describes the clinical rating of the treatment urgency in five categories (“immediate”, “very urgent”, 

“urgent”, “standard” and “non-urgent”).
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In the interviews, age, sex and educational level were documented as sociodemographic variables. For 

determining the educational level, the patients‘ general and vocational education were classified into 

three groups, according to the Comparative Analysis of Social Mobility in Industrial Nations (CASMIN) 

classification system, and using ‘low’ for inadequately completed general education, general 

elementary education or basic vocational qualification; ‘medium’ for secondary school certificate or A 

level equivalent; and ‘high educational level’ for higher or lower tertiary education [18].

The other predictor variables were assessed during the interviews and included health status, self-

reported health literacy and commitment to the GP. The health status was operationalised by 

limitations in the health-related quality of life, and the level of anxiousness, depressiveness and 

somatic symptoms. Health-related quality of life was measured by the EuroQol Five-Dimension Scale 

(EQ-5D) comprising the domains mobility, self-care, usual activities, pain or discomfort and anxiety or 

depression [19]. An EQ-5D summary score was calculated using the value set UK. It indicates the value 

1.000 for full health, which is reduced by a severity-related subtrahend between -0.081 and -0.350 if 

any limitations occur and up to five additional subtrahends between -0.036 and -0.386 depending on 

the severity of limitations in the five dimensions [20]. Thus, lower scores in the EQ-5D indicate a higher 

level of impairment in quality of life.

The interviews also included the Hospital Anxiety and Depression Scale (HADS) [21], which is 

specifically designed for the hospital setting. HADS consists of two subscales with seven items each, 

describing the severity of anxiousness and depressiveness. All items are assessed on a four point Likert 

scale. The scores in both subscales range from 0 to 21. Additionally, we used the somatic symptoms 

subscale of the Patient Health Questionnaire (PHQ-15) [22], which comprises a severity rating of 15 

somatic symptoms. The PHQ-15 is summarized in a score ranging from 0 to 30. Higher scores in HADS 

and PHQ-15 stand for a higher level of anxiousness, depressiveness and somatic symptoms, 

respectively. 

Self-reported health literacy was assessed using the short form of the European Health Literacy 

Questionnaire (HLS-EU-Q16). It includes 16 questions focusing on the four health literacy dimensions 

accessing, understanding, appraising and applying information to take decisions concerning health 

care (7 questions), disease prevention (5 questions) and health promotion (4 questions) [23]. Items 

were scaled on a four point Likert scale and dichotomised for analysis grouping “fairly easy” and “very 

easy” to the value of 1 and “fairly difficult” and “very difficult” to the value of 0. Thus, the HLS-EU-Q16 

summary score ranges from 0 to 16 points with lower scores implying a worse health literacy.

Commitment to the GP was collected using the Questionnaire on Intensity of the Commitment to the 

GP (“Fragebogen zur Intensität der Hausarztbindung (F-HaBi)”). F-HaBi is a patient questionnaire 

examining the attitudes and behaviour regarding utilisation of GPs and medical specialists and 

constitutes a summary score between 0 to 24 points. Higher scores indicate that the patient more 
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likely recognises and uses the GP as coordinator. Lower scores indicate that the patient prefers to 

move independently in the healthcare system [11]. The F-HaBi also contains an item regarding if the 

patient has a regular GP.

Statistical analyses

A non-responder analysis was conducted using chi-squared-tests and t-tests to assess differences in 

age and sex between study participants and eligible patients who did not participate in our study. Data 

of study participants were analysed in two steps. In the first step, data analysis was carried out using 

descriptive statistics. Chi-squared-tests and t-tests were performed to describe the differences in 

sociodemographic data, health status, self-reported health literacy and commitment to the GP 

between patients with high and low subjective treatment urgency. For these analyses, subjective 

treatment urgency was dichotomised. Low subjective treatment urgency was assigned if it ranged 

between 0 and 5 points and high subjective treatment urgency was assigned if it ranged between 6 

and 10 points. This cut-off point was defined considering that patients who could not or would not 

decide about their treatment urgency and therefore chose the middle category best fit into the “non-

urgent” group [24]. Additionally, the association between subjective treatment urgency and the triage 

level by the hospital staff was analysed by an ordinal logistic regression analysis. 

In the second step, multilevel, multivariable linear regression models adjusted for random effects at 

the hospital level were conducted to analyse the association between predictor variables and 

subjective treatment urgency (dependent variable). These statistical analyses were used to test three 

hypotheses: (1) Subjective treatment urgency depends in part on the patients’ age, sex and/or 

educational level; (2) The health-related quality of life and/or patient perceptions of somatic 

symptoms, anxiousness and/or depressiveness are also associated with the patients’ perceptions of 

treatment urgency and to some extent these variables explain the relationship between subjective 

treatment urgency and sociodemographic data; and (3) Patients with worse health literacy and/or less 

willingness to use GPs as coordinators of the treatment are more likely to visit emergency departments 

with health problems that are perceived by themselves as non-urgent and therefore lower subjective 

treatment urgency is associated with lower health literacy and/or lower commitment to the GP. These 

associations are to some extent independent of sociodemographic data and health status.

The potential predictors of the treatment urgency were therefore subsequently included in three 

models. Model 1 comprised sociodemographic data as independent variables, model 2 comprised the 

variables from model 1 plus health status, and model 3 comprised the variables from model 2 plus self-

reported health literacy and commitment to the GP. In these analyses, treatment urgency was 

introduced as continuous variable and without transforming the collected data. A possible 

improvement in the model fit resulting from the inclusion of additional variables compared to the next 
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variable-reduced nested model was determined by the likelihood ratio test. Results from inferential 

statistics were reported as ß-coefficients with 95% confidence intervals. An alpha level of 5% (p ≤ 0.05) 

was defined as statistically significant. All statistical analyses were performed using Stata 15.1.

RESULTS

Recruitment

The patient recruitment process is shown in Figure 2. During our visits in the participating hospitals, 

1.960 patients registered at the emergency department or hospital reception desk. A total of 1.290 

patients was not eligible for the study, mostly due to treatment urgency, symptom burden or 

functional impairment, or because they were treated without waiting or directly referred. Of the 670 

eligible patients, 269 (40.1%) refused study participation and another 80 patients were treated before 

informed consent could be obtained. We could include 321 patients into the study, but 29 interviews 

could not be conducted, because the treatment started before or during the survey. In the end, 292 

interviews could be completed. Afterwards, we excluded another 16 patients, because of missing 

values in the subjectively perceived treatment urgency. Our final sample comprised 276 patients, 

which corresponds to a response rate of 41.2%. There were no statistically significant differences 

between study participants and eligible non-participants regarding age (50.1 years vs. 50.7 years, 

p=0.845) and sex (51.8% women vs. 53.5% women, p=0.667).

Sample

On the numerical rating scale, 111 patients (40.2%) reported a subjective treatment urgency between 

1 and 5 points (defined as low urgency) and 165 patients (59.8%) reported between 6 and 10 points 

(defined as high urgency). In the final assessment of the medical and nursing staff of the hospitals, 17 

patients (7.1%) were triaged as “non-urgent”, 144 patients (60.3%) as “standard” and 78 patients 

(32.6%) as “urgent”. A lower subjective treatment urgency was significantly associated with a higher 

(i.e. less urgent) triaging by the hospital staff (-0.17, 95% CI -0.28/-0.06, p=0.002). The interrelation 

between both variables is shown in Figure 3.

The patient population is described in Table 1. The patients had a mean age of 50.1 years. Patients 

with a low subjective treatment urgency were younger than patients with high subjective urgency (46.1 

years vs. 53.2 years, p=0.002). More than half of the patients (51.8%) were women. The educational 

level was mostly medium (59.6%) or low (24.4%). Patients who rated their treatment urgency as low 

reported less impairment in quality of life (0.60 vs. 0.45 in relation to 1 for full health, p=0.002) and 

less somatic symptoms (6.3 vs. 8.3 on the 0 to 30 points scale, p=0.008) than patients rating their 

treatment urgency as high.
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Almost half of the patients received medical diagnoses from the musculoskeletal system (44.1%). 

Other frequently affected organ systems were the skin (26.3%), “general and unspecified disorders” 

(17.8%), the neurological system (8.0%), the digestive system (6.6%), the respiratory system (5.6%) 

and the cardiovascular system (5.6%). Patients with low subjective treatment urgency received more 

diagnoses from the musculoskeletal system (53.2% vs. 37.0%, p=0.018) and less diagnoses from the 

digestive system (2.1% vs. 10.1%, p=0.020) than patients with high subjective treatment urgency.

The most frequently used diagnosis type was “injuries” (44.1%), followed by “symptoms/complaints” 

(36.2%), “other diagnoses” (35.7%), “infections” (9.4%) and “neoplasms” (0.9%). Patients rating their 

treatment urgency as low more frequently received the diagnosis type “injuries” (53.2% vs. 37.0%, 

p=0.018) than patients who rated their treatment urgency as high.

Analysis of subjective treatment urgency

The association of subjective treatment urgency with sociodemographic data, health status, health 

literacy and commitment to the GP is shown in Table 2. In model 1, a lower age and male sex were 

associated with a lower subjective treatment urgency. However, this association disappeared after 

adjusting for health status in model 2 and the model fit improved significantly (p<0.001). Instead, less 

impairment in health-related quality of life, less somatic symptoms and a higher level of anxiousness 

were associated with a lower subjective treatment urgency. These factors remained statistically 

significant after including health literacy and commitment to the GP in model 3 and the model fit did 

not further improve (p=0.093). Furthermore, in model 3, there was an association of male sex and a 

lower intensity of commitment to the GP with a lower subjective treatment urgency, but we did not 

find an association between health literacy and the subjective treatment urgency.

DISCUSSION

Statement of principal findings

Our study analysed if subjectively perceived treatment urgency is associated with self-reported health 

literacy and the willingness to use the GP as coordinator of treatment. In our final model, a lower level 

of subjectively perceived treatment urgency was predicted by male sex, less impairment in quality of 

life, less somatic symptoms, but a higher level of anxiousness. Furthermore, a lower willingness to use 

the GP as coordinator of treatment also predicted a lower perceived treatment urgency. The question 

if patients had a regular GP and the self-reported health literacy did not predict the patients’ perceived 

treatment urgency in our study.

Comparison with the literature
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The subjective treatment urgency of patients in German emergency departments had already been 

examined – using different predictor variables – in our preceding study “PiNo Nord” [7]. In this study, 

the proportion of patients rating their treatment urgency as “low” was higher than in our recent study 

“PiNo Bund” (54.7% vs. 40.2%) and there was little correlation between triage level and self-rated 

treatment urgency. The reduced number of low-urgency visits and the stronger association between 

triage level and subjective treatment urgency in PiNo Bund could be an effect of various measures for 

improving patient allocation being implemented in Germany’s emergency care after the PiNo Nord-

results had been published, eg, establishing a higher number of outpatient emergency practices 

located in hospitals [25], redesigning the emergency medical services of the Associations of Statutory 

Health Insurance Physicians [26] and implementing a structured medical first assessment in their 

telephone counselling services [27]. However, differences might also be explained by differences in 

the location and care situation of the study hospitals between both studies. PiNo Bund focused on 

small cities and rural regions with a medium to very high ACS density. In contrast, four of the five study 

hospitals in PiNo Nord were located in large university cities, rural regions were not represented and 

all administration districts in PiNo Nord had a low ACS density.

In our PiNo Bund study, we saw associations of younger age with a lower subjective urgency rating, 

which disappeared after adjusting for health status. In a systematic review, six out of nine identified 

studies found an association between younger age and a higher probability of non-urgent emergency 

department use [10]. In line with these findings, in a recent German study, a higher age was related to 

a lower likeliness of self-referred walk-in visits at the emergency department [8]. 

In two of three statistical models, we found an association between sex and subjective treatment 

urgency. If only sociodemographic data were included in the statistical model, male sex predicted a 

lower urgency. After adjusting for health status, health literacy and commitment to the GP, male sex 

again was associated with lower urgency. Other studies found inconsistent results regarding the 

influence of sex. For example, in the systematic review described above, four studies suggested a 

higher likelihood of non-urgent visits of women, two studies suggested a higher probability in men and 

four studies found no relationship between sex and non-urgent emergency department utilisation 

[10]. 

In patients with lower treatment urgency, we saw less impairment in quality of life and a lower burden 

of somatic symptoms than in patients with higher subjective treatment urgency. A systematic review 

found mixed evidence regarding the association between health status and utilisation of emergency 

departments for non-urgent conditions. Two studies saw a higher utilisation of patients with bad 

health condition and two studies did not find an association between those two factors [10]. A German 

study found that patients with somatoform disorders more frequently attended out-of-ours care than 

patients without somatisations [28]. 
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In our study, a higher level of anxiousness was another significant predictor of lower subjective 

treatment urgency. A qualitative study from Germany mentioned health anxiety as essential motive of 

patients visiting the emergency department for conditions with low treatment urgency [9]. Three 

American studies highlighted an increased prevalence of anxiety disorders among frequent visitors of 

the emergency department [29-31]. Fear and uncertainty have been identified as important motives 

of patients with chronic conditions to utilise emergency care [32]. In contrast, a systematic review 

found no significant effect of anxiety disorders on the use of urgent care in the eight identified studies 

[33].

We did not find a relationship between depressiveness and self-reported treatment urgency in our 

study. A systematic review showed mixed evidence regarding the effect of depression. Of the 16 

included studies, only 8 showed a significant effect of depression on the utilisation of urgent healthcare 

[34]. More recently, two other studies found an association between depression and emergency 

department utilisation [35-36].

In our study, health literacy was not related to subjective treatment urgency. In the literature, there is 

mixed evidence about this relationship. For example, two studies from the United States of America 

found that inadequate health literacy was directly related to a higher probability of emergency 

department visits [37] and higher emergency department costs in elderly patients [38]. Another 

American study also found a higher likeliness of emergency department visits of patients with low 

health literacy, but no association between health literacy and accessing outpatient health care [39]. 

In contrast, a recent study from Australia found that a higher health literacy improved the 

understanding of the health problem of patients with low treatment urgency, but did not lead to a 

better utilisation of health care resources [40]. Another recent study from the USA also found no 

relationship between health literacy and emergency department utilisation [41].

We did not find an association between having a regular GP and the self-reported treatment urgency, 

but the willingness to use the GP as coordinator of treatment predicted a higher subjective treatment 

urgency. The subjectively perceived lack of availability of primary care is a frequently mentioned 

reason for attending emergency departments with conditions of low treatment urgency [7,10]. In 

many international studies, lack of access to primary care predicted a higher inappropriate use of 

emergency care [42-44]. In a recent German study, having a regular GP was associated with a lower 

probability of self-referred walk-in consultations at the emergency department [8]. In contrast, a 

German qualitative study concluded that primary care utilization patterns and GP-patient relationship 

had limited relevance for the decision to utilise emergency departments [45].

Implications for clinical practice
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Our study focused on factors associated with the subjective treatment urgency, which is not identical 

with the triage level rated by the medical and nursing staff of the hospitals. However, there is a strong 

statistically significant association between both variables suggesting that results might be comparable 

if a clinical rating of treatment urgency was used instead of the patient rating. 

A factor associated with a low subjective urgency is a high level of anxiousness. Anxious patients who 

assess their treatment urgency as low, but still want to make sure that their health problem is not 

dangerous might benefit from a better advertising of the not very well known [7] telephone counselling 

services of the of the Associations of Statutory Health Insurance Physicians. Another possible response 

could be better patient education concerning the treatment of chronic health problems like diabetes, 

which might be connected with high levels of anxiety [46]. Also, the identification and treatment of 

anxiety disorders in primary care should be improved by a better implementation of available 

screening instruments and management strategies [47].

The results of our study suggest that the commitment to the GP and the willingness to use him or her 

as coordinator of treatment is associated with subjective treatment urgency. Strengthening the 

patients’ GP commitment might therefore help reducing visits to emergency departments of patients 

with low treatment urgency. GP commitment might be improved by various strategies. In Germany, 

special health insurance tariffs like “Hausarztzentrierte Versorgung” (“GP-centred care”, based on the 

obligation to always consult the GP first in the event of health problems) exist, but they are unequally 

distributed across the German regions. For example, more than 80% of the patients using GP-centred 

care are located in the federal states of Bavaria and Baden-Württemberg [48]. Promotion in the other 

14 federal states might significantly increase the number of patients using these tariffs. 

Another possibility would be a comprehensive media campaign. One example for such a campaign is 

the “psychenet” study, which used different media like placards, cinema ads, classified ads, radio ads, 

brochures and a website to improve awareness of mental disorders in the population [49]. A similar 

strategy could be used to educate patients about the importance of GP coordination. In this campaign, 

it should be considered that GP commitment is associated with different socio-demographic data [11]. 

The media campaign could therefore include targeted interventions for groups with low GP 

commitment like women or patients from regions with higher urban density [11], which could receive 

specific information about why they in particular would profit from GP coordination. 

Strengths and limitations

One strength of our study is the careful selection of included hospitals based on an analysis of the 

outpatient and inpatient care situation throughout Germany [13]. In the design of the study we also 

could build on our experiences with a similar study of 1.299 emergency department patients [7] and 

we adapted the procedures of patient recruitment and data collection to the local situation in 
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consensus with the respective hospitals. The personnel was thoroughly trained and monitored. The 

analysed constructs were operationalised by established and validated questionnaires [16-22]. And the 

statistical methods provided additional strength by considering potential confounders and the cluster 

structure of the dataset.

The assessment of the commitment to the GP was based on the F-HaBi, for which one-dimensional 

factor structure, adequate high internal consistency und satisfactory item-total correlation of all items 

have been demonstrated in another paper.[11] The F-HaBi is used in a number of other studies,[11,50-

53], but due to the fact that the F-HaBi is a relatively new questionnaire, as yet there is only one with 

published results.[11] For this reason, at the present time, there is little possibility to compare our 

results with other settings or populations.

Factors limiting the representativeness of the study arise from the selection of districts, patient 

exclusion, and recourse. We did not recruit hospitals from districts with a low rate of ambulatory care-

sensitive cases in emergency departments. The study also only includes districts in eastern, central and 

western Germany, but no districts in northern or southern Germany. Furthermore, four out of the five 

study hospitals were located in rural regions and only one urbanised district is covered. Large 

metropolitan areas like Hamburg or Berlin are not represented in the study. 

Patients were excluded from the study if they needed treatment immediately or very urgently, or if 

they had severe symptoms. Furthermore, patients were excluded if they had received treatment—due 

to low patient numbers at certain times of the day—before receiving information, giving consent, 

being interviewed, or if they were directly referred to a different department within the hospital. The 

latter particularly applied to female patients consulting for gynaecological symptoms. Furthermore, 

the data collection took place during day shifts only.

We had a low response rate of 41.2% mainly resulting from 40.1% of eligible patients refusing 

participation in our study. In our non-responder analysis, study participation was independent of age 

and sex, but we had no other data on non-responders. However, there is evidence from other studies 

that specific groups, eg, patients with the lowest socio-economic position [54-55] or health conditions 

connected to social desirability like current smoking, heavy alcohol use, panic disorder and use of 

tranquillisers,[55] are less likely to participate in studies. Therefore, it might be that our data are not 

representative for these groups.

As in most surveys, recall problems, errors and social desirability are possible sources of bias. To 

minimize these effects the interviewers received multiple training sessions before the interviews 

started and were supervised throughout the entire survey period. As PiNo Bund was an observational 

study with multiple target variables, it was not possible to carry out a sample size calculation. Instead, 

the sample size was determined based on our experience with similar studies. It is therefore possible 

that we missed significant predictors of our target variable due to limited statistical power.
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Conclusions

In our study, patients with less willingness to use GPs as coordinators of the treatment were more 

likely to visit emergency departments with health problems that are perceived by themselves as non-

urgent. Effective strategies for strengthening the patients’ GP commitment might therefore be helpful 

for reducing emergency department crowding and its adverse effects on patients and the hospital 

staff.
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TABLES

Table 1: Patient population by subjective treatment urgency

Total
(n=276)

Low subjective 
treatment 

urgency
(n=111)

High subjective 
treatment 

urgency 
(n=165)

p 

Age
(in years)

50.1 ± 18.8
(n=275)

46.1 ± 17.1
(n=110)

53.2 ± 19.3
(n=165) 0.002

Sex
- female
- male

51.8%
48.2%

48.7%
51.4%

53.9%
46.1%

0.388

Education pursuant to CASMIN
- low 
- medium 
- high 

24.4%
59.6%
15.9%

(n=270)

19.4%
61.1%
19.4%

(n=108)

27.8%
58.6%
13.6%

(n=162)

0.191

Health related quality of life 
(pursuant to EQ-5D value set UK, 
score of 1 indicating full health)

0.51 ± 0.36
(n=248)

0.60 ± 0.31
(n=97)

0.45 ± 0.38
(n=151) 0.002

Somatic symptoms
(pursuant to PHQ-15,
score range from 0 to 30 points)

7.4 ± 5.0
(n=170)

6.3 ± 4.7
(n=77)

8.3 ± 5.1
(n=93) 0.008

Depressiveness (pursuant to 
HADS subscale depression,
score range from 0 to 21 points)

3.9 ± 3.8
(n=248)

3.7 ± 3.2
(n=97)

4.1 ± 4.2
(n=151) 0.401

Anxiousness (pursuant to 
HADS subscale anxiety,
score range from 0 to 21 points)

5.3 ± 4.1
(n=249)

5.3 ± 4.1
(n=97)

5.3 ± 4.1
(n=152) 0.989

Health literacy
(pursuant to HLS-Q16-EU,
score range from 0 to 16 points)

12.4 ± 3.0
(n=231)

12.3 ± 3.1
(n=90)

12.4 ± 2.9
(n=143) 0.840

Attending GP available 97.1% 97.9% 96.6% 0.586

Intensity of commitment to the 
GP (pursuant to F-HaBi,
score range from 0 to 24 points)

19.7 ± 4.8
(n=235)

19.0 ± 5.2
(n=91)

20.1 ± 4.6
(n=144) 0.085

Statistically significant results (p≤0.05) are shown in bold and italic; Low subjective treatment urgency = 
between 0 and 5 points; High subjective treatment urgency = between 6 and 10 points; CASMIN: Comparative 
Analysis of Social Mobility in Industrial Nations; EQ-5D: EuroQol Five-Dimension Scale; PHQ-15: Patient Health 
Questionnaire, 15 items version; HADS: Hospital Anxiety and Depression Scale; HLS-EU-Q16: European Health 
Literacy Questionnaire, 16 questions version; F-HaBi: Questionnaire on Intensity of the Commitment to the GP 
(“Fragebogen zur Intensität der Hausarztbindung”)
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Table 2: The association of subjective treatment urgency with sociodemographic data, health status, health literacy and commitment to the GP: results 
of multivariable linear regression analyses adjusted for random effects on the hospital level

Model 1 Model 2 Model 3

ß (95% CI) P ß (95% CI) p ß (95% CI) p

Age (per 10 years) 0.31 (0.09 to 0.53) 0.005 0.18 (-0.02 to 0.38) 0.082 0.18 (-0.03 to 0.38) 0.091

Sex: women vs. men 1.06 (0.28 to 1.85) 0.008 0.67 (-0.06 to 1.40) 0.074 0.84 (0.11 to 1.57) 0.024

Education (pursuant to CASMIN):
- medium level vs. low level
- high level vs. low level

-0.48 (-1.48 to 0.52)
-1.00 (-2.19 to 0.19)

0.320
0.100

-0.39 (-1.30 to 0.52)
-0.49 (-1.59 to 0.60)

0.404
0.378

-0.27 (-1.17 to 0.64)
-0.56 (-1.65 to 0.52)

0.560
0.309

Health related quality of life 
(pursuant to EQ-5D value set UK)

-2.42 (-3.55 to -1.28) <0.001 -2.27 (-3.39 to -1.15) <0.001

Somatic symptoms
(pursuant to PHQ-15)

0.08 (0.002 to 0.17) 0.044 0.09 (0.004 to 0.17) 0.040

Depressiveness
(pursuant to HADS subscale depression)

0.07 (-0.05 to 0.19) 0.258 0.09 (-0.03 to 0.21) 0.159

Anxiousness
(pursuant to HADS subscale anxiety)

-0.13 (-0.25 to -0.02) 0.021 -0.13 (-0.24 to -0.01) 0.027

Health literacy
(pursuant to HLS-Q16-EU)

0.08 (-0.04 to 0.19) 0.214

Patient has an attending GP -0.61 (-2.46 to 1.23) 0.514

Intensity of commitment to the GP
(pursuant to F-HaBi)

0.08 (0.01 to 0.14) 0.029

Statistically significant results (p≤0.05) are shown in bold and italic; 95% CI: 95% confidence interval; CASMIN: Comparative Analysis of Social Mobility in Industrial Nations; 
EQ-5D: EuroQol Five-Dimension Scale; PHQ-15: Patient Health Questionnaire, 15 items version; HADS: Hospital Anxiety and Depression Scale; HLS-EU-Q16: European 
Health Literacy Questionnaire, 16 questions version; F-HaBi: Questionnaire on Intensity of the Commitment to the GP (“Fragebogen zur Intensität der Hausarztbindung”).
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FIGURE LEGENDS

Figure 1: Characteristics of districts and selected locations 

© GeoBasis-DE / German Federal Agency for Cartography and Geodesy (BKG) 2017 (adjusted); 

contains results from an unpublished analysis of Erhart et al. [13];

ACS: Ambulatory care-sensitive cases in emergency departments.

Figure 2: Recruitment process

Figure 3: Treatment urgency rated by hospital staff and patient (n=239)

* Patients with immediate or very urgent need of treatment have been excluded.
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Figure 1: Characteristics of districts and selected locations © GeoBasis-DE / German Federal Agency for 
Cartography and Geodesy (BKG) 2017 (adjusted); contains results from an unpublished analysis of Erhart et 

al. [13]; ACS: Ambulatory care-sensitive cases in emergency departments. 
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Figure 2: Recruitment process 
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Figure 3: Treatment urgency rated by hospital staff and patient (n=239) * Patients with immediate or very 
urgent need of treatment have been excluded. 
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Interpretation 20 Give a cautious overall interpretation of results considering objectives, 

limitations, multiplicity of analyses, results from similar studies, and 
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Generalisability 21 Discuss the generalisability (external validity) of the study results 10-13 
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Funding 22 Give the source of funding and the role of the funders for the present 
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available on the Web sites of PLoS Medicine at http://www.plosmedicine.org/, Annals of Internal Medicine at 

http://www.annals.org/, and Epidemiology at http://www.epidem.com/). Information on the STROBE Initiative is 

available at www.strobe-statement.org. 

Page 29 of 28

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 23, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2021-053110 on 24 N

ovem
ber 2021. D

ow
nloaded from

 

http://bmjopen.bmj.com/

