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ABSTRACT

Objectives In order to reduce the use of emergency
departments, computer-assisted initial assessment was
implemented at the medical on-call service 116117. Our
study assessed compliance and patient satisfaction.
Design Cross-sectional observational postal survey.
Setting Medical on-call service 116117 by eight
Associations of Statutory Health Insurance Physicians in
Germany.

Participants The intervention was observed between
January 2020 and March 2021. Minors and patients with
invalid contact data were excluded. A random sample of
eligible patients received standardised questionnaires by
mail.

Outcome measures We analysed associations of
sociodemographic data, health status, previous service
use, health literacy, and recommended settings with
compliance and patient satisfaction by multivariable,
multilevel logistic regression.

Interventions Based on symptoms and context factors,
the computer software suggested service levels. Staff and
patient discussed if higher levels were indicated, services
were available and self-transport was possible. They then
agreed on recommendations for treatment settings.
Results 0f 9473 contacted eligible patients, 1756
patients (18.5%) participated. Median age was 66 years
(IQR=50-79), and 986 (59.0%) were women. At least

one recommended setting was used by 1397 patients
(85.4%). General practitioner (GP) practices were used

by 143 patients (68.4%). Generally, better compliance
was associated with lower depression levels (OR 1.59,
95% Cl 1.17 to 2.17, p=0.003), fewer previous hospital
stays (OR 2.02, 95% CI 1.27 to 3.23, p=0.003) and
recommendations for any setting other than GP practices
(OR 0.13,95% Cl 0.06 to 0.29, p<0001,to OR 0.37,

95% Cl 0.19 to 0.72, p=0.003). A total of 606 patients
(50.7%) were completely satisfied. Patient satisfaction was
associated with higher age (OR 1.30, 95% Cl 1.13 to 1.49,
p<0.001), better self-rated health (OR 1.30, 95% CI 1.10

STRENGTHS AND LIMITATIONS OF THIS STUDY

= The large sample size and multilevel, multivariable
methods facilitated a detailed analysis.

= The questionnaire contained validated instruments
and was piloted in a pretest.

= It was not possible to conduct a randomised con-
trolled trial because legal regulations required initial
assessment in the telephone services from January
2020, and it was therefore not possible to establish
a control group with care as usual.

= Our study has a low participation rate of 18.5%,
which might affect representativeness of results.

= The questionnaires were sent out between 4 days
and 72 days after patients received the intervention;
therefore, recall bias and reduced willingness to
participate in the survey are possible.

t0 1.53, p=0.002), not having musculoskeletal disorders
(OR 0.68, 95% Cl 0.49 to 0.94, p=0.021), better health
literacy (OR 0.69, 95% Cl 0.54 t0 0.89, p=0.005,and OR
0.49, 95% Cl 0.36 to 0.67, p<0.001) and receiving no
recommendation for GP practices (OR 0.61, 95% Cl 0.43 to
0.87, p=0.006).

Conclusions Most patients were compliant and satisfied.
Lowest compliance and satisfaction were found in GP
practices, but nonetheless, two of three patients with
respective recommendations were willing to use this
setting.

Trial registration number German Clinical Trials Register
DRKS00017014.

INTRODUCTION

In many countries worldwide, the number of
patients using emergency departments has
been rapidly growing over the past years.'™
Therefore, many policymakers aim to reduce
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the use of emergency departments by patients with low
urgency conditions. For example, in Germany, the number
of emergencies in hospitals has risen from 14.9million
cases in 2009 to 19.3million cases in 2016 and stayed on
that level until 2020. About 55% of these patients were
not admitted to a hospital.4 In Germany, unregulated
access to emergency departments and emergency depart-
ment crowding are in the focus of discussion.*™

Emergency department crowding has been described
as a symptom of healthcare dysfunction’ resulting in
adverse moral consequences by impairing the capacity
of healthcare to improve the patients’ health, to ensure
patient safety, to respect patient autonomy and to avoid
health disparities.® For example, treatment of pain and
definite therapy for acute myocardial infarction can be
delayed”'’; the probability of harmful medical errors and
mortality rates can increase'' '%; and treatment in hallways
can be necessary, which can undermine patients’ privacy
and control over their personal information."

Emergency department crowding has many causes
including throughput and output factors, which—in
principle—could be solved by improving patient flow and
discharge procedures within the hospitals, but also input
factors requiring responses on the healthcare system
level.! These input factors include limited availability of
outpatient services, patient preferences and the context
in which the health problem occurred.'*® Moreover,
many patients have little knowledge about in which cases
emergency services should be used and which emergency
service is suited best to their health problem.17 18

In Germany, in addition to hospitals’ emergency
services, outpatient emergency services are organised by
the regional Associations of Statutory Health Insurance

Physicians (ASHIPs). Despite defined properties of each
available setting (cf table 1), there is no gatekeeping in
the German healthcare system and patients are free to
choose which service they use. In the last years, following
the political discussion, different strategies have been
implemented to improve patient allocation in emergency
care. Interventions include increasing the number of colo-
cated emergency practices in hospitals,'” a more patient-
oriented approach to outpatient emergency services”
and the DEMAND ("implementation of a standardized
initial assessment as the basis of DEMAND management
in outpatient emergency care") intervention.'

The DEMAND intervention is based on computer-
assisted structured initial assessments conducted by the
staff and gives recommendations for healthcare settings
suited best to the patients’ health problems.”’ ** Since
January 2020, structured initial assessment at the tele-
phone services of ASHIPs is required by law (§75 (1a)
SGB V). Subsequently, the intervention has been imple-
mented by nine ASHIPs at the medical on-call service
116117.

This study was part of the accompanying research to the
DEMAND intervention and aimed (1) to describe compli-
ance rates and patient satisfaction in each setting, (2) to
identify variables associated with non-compliance and (3)
to identify variables associated with patient satisfaction.

METHODS

We conducted a cross-sectional observational study
based on a standardised postal survey of patients who
had received the DEMAND intervention. A summary
of intervention and accompanying research is given in

Table 1 Available healthcare settings

Setting Defined mode of access

Defined target condition

Defined services

Rescue service Telephone number 112

Emergency department Rescue service or self-
transport

Emergency home visit  Telephone number 116117

(mandatory)

Potentially life-threatening
health problems and serious
injuries

Severe health problems
requiring urgent treatment or
hospital admission

Health problems requiring to
be treated in a timely manner;

Emergency medical treatment on
site and immediate transport to the
hospital

Immediate ambulatory treatment
by hospital physicians and hospital
admission

Check-up visit by outpatient
physicians with undefined specialty

self-transport to an emergency who have the duty to participate in

practice is not possible

Emergency practice Self-transport after calling

116117 (not mandatory)

Telephone number 116117
(mandatory, service not
available in all regions)

Telephone counselling

Specialist practice Self-transport

GP practice Self-transport

GP, general practitioner.

Health problems for which
initial medical advice is needed

Health problems requiring
specialist care

All kinds of health problems

outpatient emergency services

Health problems requiring to be Outpatient treatment outside office
treated in a timely manner

hours
Advice by physicians (primarily GPs)

Outpatient specialist care during office
hours

Primary care during office hours
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the German Clinical Trials Register. Our study is based
on study arm 1 of the DEMAND intervention, which was
implemented in the telephone services of eight ASHIPs
located in the German federal states of Bavaria, Branden-
burg, Bremen, Hesse, North Rhine-Westphalia (repre-
sented by two ASHIPs in the regions North Rhine and
Westphalia-Lippe), Schleswig-Holstein and Thuringia.
Results of arm 2, the implementation of the DEMAND
intervention in selected hospitals,23 and arm 3, historical
control groups for arms 1 and 2, are reported elsewhere.

Intervention

The DEMAND intervention was implemented at the
medical on-call service 116117, which is one option of
after-hours care in Germany, but not mandatory. The
intervention consisted of (1) computer-assisted structured
initial assessment conducted by the staff interviewing the
patient and (2) recommendations of suitable treatment
settings by the staff after appraisal of the specific situa-
tion of the patient. The process from the patients’ call to
the setting recommendations is shown in figure 1. The
staff usually had medical background, were trained in all
aspects of the intervention and were instructed to conduct
the intervention with all patients presenting acute health
problems via telephone.

The computer-assisted structured initial assessment was
facilitated by the software Strukturierte medizinische Erstein-
schdtzung in Deutschland (SmED, structured medical initial
assessment in Germany), which was developed on the
basis of the established Swiss Medical Assessment System
(SMASS  software, https://www.in4medicine.ch/smass.
html). The appropriateness of recommendations gener-
ated by SMASS had been evaluated in 2012.**

SmED was used as a tool supporting decision making
and documentation. It facilitated a structured clinical
assessment considering the 100 most prevalent health
problems in the International Classification of Primary
Care.” In the first step of the assessment, age and sex
were recorded, and a possible immediate threat to life
was examined. In this context, relevant variables were
‘recent severe shortness of breath’, ‘recent impairment
of consciousness’, ‘recent serious cardiovascular prob-
lems’, ‘recent persistent nerve dysfunction’, ‘recent short-
terminal neurological dysfunction’, ‘serious injury’ and
‘heavy bleeding’. The selection of these factors was based
on established procedures in preclinical medicine.* If
necessary, the assessment was stopped and the rescue
service was alerted.

In the second step, a systematic query of symptoms,
duration, previous illnesses, risk factors and measures
already taken was conducted in order to assess the treat-
ment urgency (ie, ‘immediately’, ‘as soon as possible’,
‘less than 24 hours’ or ‘24 hours and more’) and to
suggest which service level (ie, ‘rescue service’, ‘emer-
gency department’, ‘outpatient practice’ or ‘telephone
counselling’) should be used.

Based on the results from this assessment, staff and
patient discussed if—in the specific situation of the

patient—a higher service level was indicated, the service
was available and self-transport was possible, and agreed
on recommendations for suitable treatment settings (ie,
rescue service, emergency department, ‘emergency home
visit’, ‘emergency practice’, ‘specialist practice’, ‘general
practitioner (GP) practice’ and/or telephone counsel-
ling). Rescue service, home visits and telephone counsel-
ling were commissioned by the staff, the other settings
had to be visited by the patient.

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

Selection of participants and data collection

Patients were included if they had received the inter-
vention between January 2020 and March 2021. The
specific observation times per region are described in
the methods section in online supplemental file 1). After
each finished month of the observation time, the respec-
tive ASHIP created a list of patients who had received the
intervention in the respective time frame. Patients were
excluded from this list if they were less than 18 years old
or if they had not reported a valid postal address. The
contact data of all eligible patients were transferred to the
study centre. Stratified by region, we randomly selected
10000 patients based on electronically created random
numbers (cf Methods section in online supplemental 1).

Selected patients received envelopes containing
questionnaire and patient information and expressed
their consent to study participation by returning the
completed questionnaires by mail to the study centre.
There was a time lag of 4-72 days between intervention
and contracting patients (cf Methods section in online
supplemental 1). Retrospectively, we excluded patients
if the letter could not be delivered due to an incorrect
postal address, if the patients reported that they did not
use the telephone service of the respective ASHIP, and if
relatives or other household members reported that the
patients were not able to fill out the questionnaire (eg,
due to functional limitations) or if household members
reported that the patients had died.

Before starting the survey, we conducted a pretest in
the regions North Rhine and Westphalia-Lippe. Contact
data of 2873 patients of legal age were transferred from
the ASHIP on 3 December 2019, and 100 patients were
randomly selected, contacted by mail and asked to fill
out our questionnaire on 10 December 2019. Retrospec-
tively, we had to exclude four patients because of incor-
rect postal addresses and one patient who died. Of the
95 remaining patients, 16 (16.8%) participated in the
pretest. The resulting data were used for revising our
research methods and questionnaire.

Measurements

We assessed recommended and used settings of emer-
gency care by patient self-report, allowing for multiple
answers. The patients rated their satisfaction with the
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patient calls telephone services
of the regional Association of Health Insurance Phyisicians
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Figure 1 Decision making in the demand intervention. GP, general practitioner.
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computer-assisted initial assessment and the used settings
by rating their agreement to eight statements on a 4-point
Likert scale (ie, ‘clearly no’, ‘rather no’, ‘rather yes’ and
‘clearly yes’). The questionnaires assessing recommended
and used settings and patient satisfaction can be found in
online supplemental file 2).

Additionally, the patient survey also included sociode-
mographic data, health status at the time of the emergency
call, past health service use, and health literacy. Socio-
demographic data included age, gender, living arrange-
ment, educational level of the patients, and country of
birth of the study participants and their parents. Living
arrangement was coded in the categories ‘living together
with others’ and ‘living alone’. The educational level was
operationalised by the highest general and vocational
qualification and was coded pursuant to the CASMIN
("Comparative Analysis of Social Mobility in Industrial
Nations") classification?’ in three hierarchical categories.

Health status included self-rated health, depressiveness,
subjective treatment urgency and reasons for consulting
the telephone services of the ASHIP. Self-rated health
was assessed with a Visual Analogue Scale ranging from
0 (indicating the worst) to 100 (indicating the best imag-
inable health status at the day of the initial assessment).
The Patient Health Questionnaire, 2 item version (PHQ-
2)*® was used to screen for symptoms of depression in the
2weeks before initial assessment. It consists of two items
and results in a summary score ranging between 0 (indi-
cating no symptoms) and 8 (indicating both symptoms
occurring almost every day).

The subjective treatment urgency was rated on a
Numerical Rating Scale ranging from 0 (indicating no
urgent need for treatment) to 10 (indicating very urgent
need for treatment and/or life threatening condition).
Consultation reasons were assessed by open questions
and retrospectively coded by the project staff (JHO and
AM) in the International Classification of Primary Care,
Second Revision (ICPC-2),” which facilitates grouping
by organ system and diagnosis type (eg, ‘symptoms/
complaints’ or ‘infections’).

Past health service use was indicated by patient report
of using or not using GP practices, specialist practices,
hospitals and emergency services in the 3 months before
the initial assessment. Health literacy was measured by the
European Health Literacy Questionnaire with 16 Items
(HLS-EU-Q16) rated on a 4-point Likert scale and dichot-
omised for our analyses. The resulting summary score was
then divided into three hierarchical categories.* *’

Statistical analyses

The study population, the frequency of non-use of recom-
mended settings and patient satisfaction with the used
settings were characterised by descriptive statistics. The
eight satisfaction items were dichotomised into ‘agree-
ment’ (clearly yes and rather yes) and ‘non-agreement’
(rather no and clearly no), and a summary score was
calculated by counting the number of items indicating
agreement.

Variables associated with not using any of the recom-
mended settings were identified by multilevel logistic
regression models adjusted for random effects at the level
of regions and months of observation within regions. Vari-
ables associated with patient satisfaction summary score
were identified by multilevel ordered logistic regression
models adjusted for random effects at the level of regions
and months of observation within regions.

Independent variables of both analyses included socio-
demographic data, the variables describing health status,
past health service use and health literacy and the setting
recommendations made after initial assessment. For both
endpoints, we calculated unadjusted models and one
multivariable model in which the estimates of all vari-
ables were adjusted for all other variables. The statistical
models are detailed in the Methods section in online
supplemental 1). For these analyses, an alpha-level of
p<0.05 was defined as statistically significant. All statistical
analyses were based on the available data and performed
using Stata V.15.1.

RESULTS

Characteristics of study subjects

Until March 2021, a total of 529367 initial assessments
have been conducted in nine ASHIPs implementing the
DEMAND intervention. The recruitment of study partic-
ipants in eight of these ASHIPs is shown in figure 2.
After screening 408781 patients for exclusion criteria,
we obtained contact data of 341426 eligible patients.
However, of the 10000 randomly selected and contacted
patients, 527 had to be retrospectively excluded due to
exclusion criteria or because they died or had functional
limitations. Finally, 1756 patients participated in the
survey, which corresponds to a response rate of 18.5%.
The distribution of the sample regarding included
regions and observation periods can be found in online
supplemental figure S1 in supplement 1).

Characteristics of study participants are shown in
table 2. Median age of the patients was 66 years (IQR
50-79); 986 (59.0%) were women; and 499 patients
(30.2%) were living alone. Most were born in Germany
(1426 patients, 85.9%). Tertiary education had been
achieved by 375 patients (23.0%). The median subjective
treatment urgency was 7 (IQR 5-8). The patients rated
their health on the day of the intervention as a median of
40 (IQR 24-60). Most (1096 patients, 68.7%) presented
symptoms or complaints. Based on self-rating, inadequate
health literacy was found in 348 patients (22.4%).

Compliance with setting recommendations

In total, 1397 patients (85.4%) used at least one of the
recommended settings (cf figure 3). As 371 patients
(22.0%) had received more than one recommenda-
tion, the frequency of use of the recommended specific
settings is lower than the total rate following any recom-
mendation. The highest number of patients following
the specific recommendation is related to rescue service
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Checked for exclusion criteria
408,781 patients

Excluded
- Age less than 18 years or unknown [46,140]
- Double entry [14,998]
- Contact information missing [8,970]
67,355 patients

A 4

Contact data transferred
341,426 patients

Not selected
331,426 patients

\4

Selected and contacted
10,000 patients

Excluded retrospectively
- Letter could not be delivered [407]
A= Patient had died [88]
"| - Patient not able to fill out questionnaire [29]

- Patient did not use telephone counselling [3]
527 patients

Eligible for participation
9,473 patients

Non-participants
- Did not answer [7,698]
- Study participation refused [19]
7,717 patients

Analysed
1,756 patients (18.5%)

Figure 2 Recruitment of study participants.

(236 patients, 81.4%) and emergency home visits (533
patients, 80.4%); the lowest number is related to emer-
gency practices (138 patients, 70.8%) and GP practices
(143 patients, 68.4%). Although there are differences on
an aggregated level regarding the use of recommended
settings; for example, emergency home visits were recom-
mended for 663 patients (40.6%) but used by 577 patients
(35.3%), and rescue service was recommended for 290
patients (17.7%) but used by 338 patients (20.7%)—no
general patterns of alternative usage are discernible from
the individual data regarding the specific settings (cf
figure 3).

Not using a recommended, but at least one other
setting was related to a higher level of depressiveness
(OR 1.59, 95% CI 1.17 to 2.17 for 3 points on the PHQ-2
scale, p=0.003) and hospital admissions in the 3 months
preceding the first assessment (OR 2.02, 95% CI 1.27

Table 2 Study population

Characteristics Value
Age (years), median (IQR) 66 (50-79)
(n=1660)
Gender, n (%)
Women 986 (59.0)
Men 681 (40.8)
Non-binary 3(0.2)
Living arrangement, n (%)
Living alone 1153 (30.2)
Living together with others 499 (69.8)

Education (pursuant to CASMIN), n (%)

Uncompleted, general elementary or 549 (33.7)
basic vocational

Secondary school certificate or ‘A’ 707 (43.4)
level equivalent
Higher or lower tertiary 375 (23.0)

Country of birth, n (%)
Patient and both parents in Germany 1426 (85.9)

Patient in Germany and at least one 98 (5.9)
parent abroad
Patient abroad 136 (8.2)

Subjective treatment urgency
(Numerical Rating Scale), median (IQR)

Self-rated health (EQ-5D Visual
Analogue Scale), median (IQR)

7 (5-8) (n=1580)

40 (24-60)
(n=1640)
Depressiveness (pursuant to PHQ-2), 1 (0-2) (n=1493)
median (IQR)

Health problem: organ system (pursuant
to ICPC-2), n (%)

General and unspecified disorders 372 (23.3)
Musculoskeletal system 350 (21.9)
Digestive system 293 (18.4)
Cardiovascular system 250 (15.7)
Respiratory system 216 (13.5)
Neurological system 145 (9.1)
Urological system 97(6.1%)
Health problem: diagnosis type
(pursuant to ICPC-2), n (%)
Symptoms and complaints 1096 (68.7)
Infections 88 (5.5)
Injuries 110 (6.9)
Other diagnoses 312 (19.6)
Past health service use in the last
3months, n (%)
GP practices 1088 (67.8)
Specialist practices 727 (45.3)
Hospitals 348 (21.7)
Emergency care 290 (18.1)
Continued
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Table 2 Continued

Characteristics Value

Health literacy (pursuant to HLS-

EU-Q16), n (%)
Inadequate (0-8 points) 348 (22.4)
Problematic (9-12 points) 561 (36.2)
Sufficient (13-16 points) 642 (41.4)

GP, general practitioner; HLS-EU-Q16, European Health Literacy
Questionnaire with 16 Items; ICPC-2, International Classification
of Primary Care, Second Revision; PHQ-2, Patient Health
Questionnaire 2.

to 3.23, p=0.003), but no other sociodemographic data
(including gender) or indicators of health status, health-
care use or health literacy. However, it was related to the
recommended settings. A higher chance for following the
recommendation was related to receiving a recommen-
dation for rescue service (OR 0.13, 95% CI 0.06 to 0.29,
p<0.001), emergency departments (OR 0.24, 95% CI 0.11
to 0.52, p<0.001), specialist practices (OR 0.25, 95% CI
0.09 to 0.68, p=0.006), telephone counselling (OR 0.29,
95% CI 0.15 to 0.54, p<0.001), emergency practices (OR
0.29, 95% CI 0.15/0.55, p<0.001) and emergency home
visits (OR 0.37, 95% CI 0.19 to 0.72, p=0.003) but not to
recommendations of GP practices (cf table 3).

In the unadjusted analyses, the same variables were
associated with not using a recommended setting as in
the multivariable model (cf online supplemental table
S1 in supplement 1). We identified associations of this
endpoint with depressiveness (OR 1.51, 95%CI 1.17 to
1.96, p=0.002), previous hospital admissions (OR 1.98,
95% CI 1.29 to 3.03, p=0.002) and the recommended
setting. Similar to the multivariable model, this included
a recommendation for rescue service (OR 0.14, 95% CI
0.06 to 0.30, p<0.001), emergency departments (OR
0.21, 95% CI 0.10 to 0.46, p<0.001), telephone counsel-
ling (OR 0.27, 95% CI 0.15 to 0.51, p<0.001), specialist
practices (OR 0.30, 95% CI 0.11 to 0.80, p=0.016), emer-
gency practices (OR 0.30, 95% CI 0.16 to 0.57, p<0.001)
and emergency home visits (OR 0.41,95% CI 0.21 to0 0.78,
p=0.006) but not to recommendations of GP practices.
Additionally, we found associations with age (OR 1.21
for 20-year difference, 95% CI 1.01 to 1.44, p=0.036) and
education (OR 0.65 for secondary compared with lower
educational level, 95% CI 0.44 to 0.94, p=0.023) that had
not been identified in the multivariable model.

Patient satisfaction with used settings

Patient satisfaction with the used settings is shown in
figure 4. Generally, the highest rates of agreement were
given to the statements indicating that patients could
say everything they wanted to say (1445 patients, 90.6%)
and that the staff had enough time for the patients (1385
patients, 85.5%). The lowest rates of agreement were
found in the statements indicating that patients could be
helped with their health problem (1170 patients, 73.2%)

and that patients found the waiting time reasonable
(1116 patients, 70.5%). A total of 606 patients (50.7%)
were completely satisfied with the intervention, but there
were differences in the rating of the eight items in the
specific settings. The largest deviations from total satisfac-
tion rates were found in the items indicating that patients
felt they were treated in the right setting (153 patients,
68.6% agree in GP practices vs 1270 patients, 81.2% in
total) and that patients could be helped with their health
problem (139 patients, 61.3% in GP practices, and 63
patients, 63.0% in specialist practices vs 1170 patients,
73.2% in total).

Results from the multivariable analysis of variables
associated with patient satisfaction are shown in table 4.
Patient satisfaction was associated with higher age (OR
1.30,95% CI1.13 to 1.49 per 20 years difference, p<0.001),
better self-rated health (OR 1.30, 95% CI 1.10 to 1.53 per
30 points difference on the EQ-5D ("EuroQoL 5 dimen-
sion questionnaire") visual analogue scale, p=0.002), not
having musculoskeletal disorders (OR 0.68, 95% CI 0.49
to 0.94, p=0.021), better health literacy (OR 0.69, 0.54 to
0.89 for problematic vs sufficient, p=0.005,and OR 0.49,
95% CI 0.36 to 0.67 for inadequate vs sufficient, p<0.001)
and receiving no recommendation for GP practices (OR
0.61, 95% CI 0.43 to 0.87, p=0.006).

In the unadjusted analyses, we identified similar asso-
ciations as in the multivariable model (cf online supple-
mental table S2 in supplement 1). Patient satisfaction
was associated with age (OR 1.18, 95% CI 1.05 to 1.31,
p=0.004), self-rated health (OR 1.30, 95% CI 1.13 to 1.49,
p<0.001), musculoskeletal disorders (OR 0.68, 95% CI
0.52 to 0.91, p=0.008), health literacy (OR 0.67, 95% CI
0.53 to 0.86, p=0.002and OR 0.52, 95% CI 0.40 to 0.70,
p<0.001) and receiving no recommendation for GP prac-
tices (OR 0.61, 95% CI, 0.43 to 0.85, p=0.004). Addition-
ally, we found associations with digestive disorders (OR
0.72, 95%CI 0.53 to 0.96, p=0.025) and neurological
disorders (OR 0.65, 95% CI 0.46 to 0.92, p=0.014).

DISCUSSION

Statement of principal findings

The DEMAND intervention is implemented in large scale
on the population level in Germany. The accompanying
research focused on the patients’ perspective regarding
the intervention’s process and outcome quality. Most
patients were compliant with recommendations and
satisfied with the intervention. Compliance was higher
when patients had lower depression levels and had no
recent hospitals stays. Patient satisfaction was better when
patients were older and had better self-rated health, no
musculoskeletal disorders and better health literacy.
In addition, both endpoints were dependent to a large
extent from the recommended setting.

Comparison with the literature
In the DEMAND-intervention, the patients’ willingness
to follow one of the recommendations was generally very

Schéfer |, et al. BMJ Open 2023;13:6070475. doi:10.1136/bmjopen-2022-070475

7

"1ybuAdoa Aq pa1osioid 1sanb Aq 202 ‘€T YoJe uo /wod’[wg uadolwg//:dny woi papeojumoq '€z20z AN 6 U0 G/10/0-2202-uadolwa/ogTT 0T Se paysignd isii :uado NG


https://dx.doi.org/10.1136/bmjopen-2022-070475
https://dx.doi.org/10.1136/bmjopen-2022-070475
https://dx.doi.org/10.1136/bmjopen-2022-070475
https://dx.doi.org/10.1136/bmjopen-2022-070475
https://dx.doi.org/10.1136/bmjopen-2022-070475
https://dx.doi.org/10.1136/bmjopen-2022-070475
http://bmjopen.bmj.com/

Open access

All services (85.4% follow any recommendation)

Emergency home visit

Emergency department

Telephone counselling

Rescue service

GP practice

Emergency practice

Specialist practice

20.5%

23.2%

17.4%

Emergency home visit

Emergency department

Telephone counselling

Rescue service

GP practice

Emergency practice

Specialist practice

Emergency practice (70.8% follow this recommendation)

BB Emergency home visit

4.1% Emergency department
3.1% Telephone counselling
==2:6%== Rescue service

69
0% —

GP practice

Emergency practice

Emergency practice and
at least one other service

Specialist practice
Multiple other services

Specialist practice (73.0% follow this recommendation)

w=@epdf== Emergency home visit
4.1% Emergency department
5.4% Telephone counselling

Rescue service
GP practice

Emergency practice

Specialist practice

Specialist practice and
at least one other service

Multiple other services

Emergency home visit (80.4% follow this recommendation)

Emergency home visit

Emergency home visit and
at least one other service

Emergency department
Telephone counselling
Rescue service

GP practice

Emergency practice
Specialist practice

Multiple other services

GP practice (68.4% follow this recommendation)

Emergency home visit
Emergency department
Telephone counselling

Rescue service

GP practice

GP practice and
at least one other service

Emergency practice

practice

Multiple other services

Telephone counselling (71.3% follow this recommendation)

49%
4.0%

43.9%

27.4%

n=328

37%
[88% |
—12%—
—2:3%—
C40%

Emergency home visit

Emergency department

Telephone counselling

Telephone counselling and
at least one other service
Rescue service

GP practice

Emergency practice
Specialist practice

Multiple other services

Emergency department (75.5% follow this recommendation)

46.0%

n=335

Emergency home visit

Emergency department

Emergency department and
at least one other service
Telephone counselling
Rescue service

GP practice

Emergency practice
Specialist practice

Multiple other services

Rescue service (81.4% follow this recommendation)

4.5%
3.1%

—2d e

0:3%
=2:1%

Figure 3 Compliance with recommendations by treatment setting. GP, general practitioner.
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Table 3 Associations with not using any of the recommended settings: results from multivariable, multilevel logistic regression

analysis adjusted for random effects on region and month within region level (n=1171)

Characteristics OR (95% Cl) P value
Age (per 20years’ difference) 1.10 (0.88 to 1.37) 0.424
Gender

Men or non-binary Reference

Women 1.25 (0.88 to 1.79) 0.217
Living arrangement

Living with others Reference

Living alone 1.06 (0.72 to 1.57) 0.776
Education (pursuant to CASMIN)

Uncompleted, general elementary or basic vocational Reference

Secondary school certificate or ‘A’-level equivalent 0.78 (0.50 to 1.21) 0.262

Higher or lower tertiary 0.74 (0.44 to 1.24) 0.253
Country of birth

Patient and both parents in Germany Reference

Patient in Germany and at least one parent abroad 1.54 (0.79 t0 2.97) 0.202

Patient abroad 1.06 (0.55 to 2.03) 0.861
Subjective treatment urgency (Numerical Rating Scale, per 3 points difference) 0.86 (0.64 to 1.13) 0.279
Self-rated health (EQ-5D Visual Analogue Scale, per 30-point difference) 0.97 (0.75 to 1.25) 0.813
Depressiveness (pursuant to PHQ-2, per 3-point difference) 1.59 (1.17 t0 2.17) 0.003
Health problem: organ system (pursuant to ICPC-2)

General and unspecified disorders 0.78 (0.48 to 1.28) 0.328

Musculoskeletal system 0.94 (0.56 to 1.58) 0.810

Digestive system 1.08 (0.63 to 1.84) 0.782

Cardiovascular system 0.61 (0.30 to 1.24) 0.174

Respiratory system 0.80 (0.44 to 1.44) 0.450

Neurological system 1.02 (0.55 to 1.90) 0.947

Urological system 0.78 (0.34 t0 1.79) 0.553
Health problem: diagnosis type (pursuant to ICPC-2)

Symptoms and complaints 1.45 (0.78 to 2.67) 0.238

Infections 1.25 (0.50 to 3.16) 0.636

Injuries 1.63 (0.77 to 3.47) 0.202

Other diagnoses 1.28 (0.65 to 2.55) 0.476
Past health service use

GP practices 1.06 (0.70 to 1.60) 0.770

Specialist practices 1.00 (0.69 to 1.45) 0.983

Hospitals 2.02 (1.27 to 3.23) 0.003

Emergency care 0.89 (0.52 to 1.51) 0.657
Health literacy (pursuant to HLS-EU-Q16)

Sufficient (13-16 points) Reference

Problematic (9-12 points) 0.88 (0.59 to 1.31) 0.527

Inadequate (0-8 points) 0.63 (0.38 to 1.06) 0.082
Setting recommendation

Rescue service 0.13 (0.06 to 0.29) <0.001

Emergency home visit 0.37 (0.19 t0 0.72) 0.003

Emergency department 0.24 (0.11 to 0.52) <0.001

Continued
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Table 3 Continued

Characteristics OR (95% Cl) P value
Emergency practice 0.29 (0.15 to 0.55) <0.001
Specialist practice 0.25 (0.09 to 0.68) 0.006
GP practice 0.73 (0.38 to 1.40) 0.338
Telephone counselling 0.29 (0.15 to 0.54) <0.001

GP, general practitioner; HLS-EU-Q16, European Health Literacy Questionnaire with 16 Items; ICPC-2, International Classification of Primary

Care, Second Revision; PHQ-2, Patient Health Questionnaire 2.

high (85.4%). Both in descriptive data and inferential
statistics, the highest willingness to follow the recom-
mendation was identified when patients were visited at
home by rescue service (81.4%) and the lowest when a
visit of the regular GP was recommended (68.4%). Many
other studies assessed compliance to telephone triage
decisions. In a systematic review,”' most studies reported
overall compliance rates with telephone triage decisions
between 70% and 88%. Considering the specific deci-
sions, primary care had lower compliance rates (median:
66%) than emergency or urgent care (median: 75%). In
a meta-analysis from the same year,” the pooled analysis
showed an overall patient compliance with telephone
triage decisions of 62%, and a higher likelihood of
following decisions for using emergency services (63%)
than non-urgent care at a physician office or a clinic
(44%). More recent papers reported similar results.”**

In DEMAND, associations between socio-demographic
data, health status, past health service use, health literacy
and compliance with setting recommendations had
been analysed. The only patientrelated associations with
non-compliance were depression level and past inpa-
tient service use. Several other studies also investigated
patient factors related to non-compliance to telephone
triage decisions. They reported a large variety of associ-
ations, for example, younger age, lower socioeconomic
status, high level of psychological distress, limited English
proficiency, living in remote or socially disadvantaged
areas, and taking many medications regularly.” ™ Also,
distances between patient homes and treatment settings
might influence which setting is used,” which might be
one reason for high rates of emergency home visits in
DEMAND.

The DEMAND intervention resulted in high rates of
patient satisfaction with the lowest satisfaction in the indi-
cator ‘waiting time’. Using GP practices in the context
of the DEMAND intervention was connected with lower
patient satisfaction than in the other settings, particu-
larly because some patients felt that they were not treated
in the right settings and that they could not be helped
with their health problem. An overview of systematic
reviews concluded in 2017 that patient satisfaction with
telephone triage was generally high and usually on the
same level or above other forms of care.”’ A more recent
systematic review came to similar results."’ Many studies
highlighted waiting time as predictive of reduced patient

satisfaction.**™*" Two systematic reviews reported that satis-
faction rates were lower when expectations of patients
regarding the decision were not met.*' ** Some studies
saw patient satisfaction with the triage to be predictive of
the compliance with the decision.”

In our study, patient satisfaction was associated with
age, the specific health problem and health literacy. The
accompanying research to the DEMAND intervention in
selected hospitals reported similar factors to be associ-
ated with satisfaction of patients.” Several other studies
also found lower satisfaction in patients with higher
age,” ®! more severe health problems such as multimor-
bidity, poorly controlled diabetes or migraine-related
disability,”'* and lower health literacy.”*™’

Implications

The DEMAND intervention comprised the combination
of computer-assisted structured initial assessment and
appraisal of the patients’ personal situation by trained
staff. These two elements were combined following the
evaluation of the SMASS software, which pointed out
that computer-assisted telephone triage was safe but
required competent specialists with dedicated training in
communication.**

Generally, compliance with recommendations and
patient satisfaction were high. The specific setting ‘GP
practices’ was associated with the lowest compliance and
patient satisfaction. This had been expected based on
data from other studies.” ™ One probable reason for
this low rate is that the patients already used emergency
care, which the medical on-call service 116117 is part of,
and that they did not expect to be redirected to primary
care. Moreover, the specific compliance rate to GP prac-
tices of 68.4% in our study is similar’' or higher™ than
in other approaches. Therefore, our study could be a
promising approach for implementation in other coun-
tries as well.

As in the accompanying research to the DEMAND
intervention in hospitals, compliance and patient satis-
faction were associated with specific health problems,
and satisfaction was associated with health literacy. There-
fore, tailored information for these patient groups about
the intervention could be helpful for further increasing
acceptance rates of our approach.

10

Schéfer |, et al. BMJ Open 2023;13:€070475. doi:10.1136/bmjopen-2022-070475

"1ybuAdoa Aq pa1osioid 1sanb Aq 202 ‘€T YoJe uo /wod’[wg uadolwg//:dny woi papeojumoq '€z20z AN 6 U0 G/10/0-2202-uadolwa/ogTT 0T Se paysignd isii :uado NG


http://bmjopen.bmj.com/

Open access

I

All services (81.3% positive ratings)
Patients could say everything
they wanted to say

Staff had enough time
for the patients

Staff showed interest in
the patients' personal situation

Patients would recommend
the service to others

Patients felt they were treated
in the right setting

Patients could be helped
with their health problem

Patients found the
waiting time reasonable

M clearlyyes | ratheryes [ rather no [l clearly no

Rescue service (77.0% positive ratings)
Patients could say everything
they wanted to say

Staff had enough time
for the patients

Staff showed interest in
the patients' personal situation

Patients would recommend
the service to others

Patients felt they were treated
in the right setting

Patients could be helped
with their health problem

Patients found the
waiting time reasonable

M clearly yes [ rather yes |l rather no [l clearly no

Emergency department (79.7% positive ratings)
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they wanted to say

Staff had enough time
for the patients

Staff showed interest in
the patients' personal situation

Patients would recommend
the service to others

Patients felt they were treated
in the right setting

Patients could be helped
with their health problem

Patients found the
waiting time reasonable

M clearly yes [ rather yes [l rather no [l clearly no

Emergency practice (82.3% positive ratings)
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GP practice (75.9% positive ratings)
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Specialist practice (79.0% positive ratings)
Patients could say everything
they wanted to say
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Telephone counselling (81.0% positive ratings)
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in the right setting

Patients could be helped
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Emergency home visit (84.6% positive ratings)
Patients could say everything
they wanted to say

Staff had enough time
for the patients

Staff showed interest in
the patients' personal situation

Patients would recommend
the service to others

Patients felt they were treated
in the right setting

Patients could be helped
with their health problem

Patients found the
waiting time reasonable
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Figure 4 Patient satisfaction with used services by treatment setting. GP, general practitioner.

Strengths and limitations

Due to the legal regulations requiring initial assessment
in the telephone services of ASHIPs from 1 January 2020
on, it was not possible to establish a control group and
conduct a randomised controlled trial evaluating the
effectiveness of the intervention. For this reason, we

do not know if compliance with setting recommenda-
tions and satisfaction of patients receiving computer-
assisted structured initial assessment are better or worse
compared with patients who did not receive this interven-
tion. Despite registration of the accompanying research
to the DEMAND intervention, the protocol of our study
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Table 4 Associations with patient satisfaction summary
score: results from multivariable, multilevel ordered logistic
regression analysis adjusted for random effects on region

and month within region level (n=1195)

Characteristics OR (95% Cl) P value
Age (per 20years difference) 1.30 (1.13 to 1.49) <0.001
Gender

Men or non-binary Reference

Women 1.04 (0.83 to 1.31) 0.730

Living arrangement
Living with others Reference
Living alone 0.93 (0.73 to0 1.19) 0.566

Education (pursuant to CASMIN)

Uncompleted, general Reference

elementary or basic

vocational

Secondary school 0.92 (0.69 to 1.22) 0.565
certificate or ‘A’-level

equivalent

Higher or lower tertiary 0.91 (0.65 to 1.29) 0.608

Country of birth
Patient and both parents Reference
in Germany
Patient in Germany and at 0.85 (0.54 to 1.34) 0.490
least one parent abroad
Patient abroad 1.19 (0.80 to 1.77) 0.399

Subjective treatment 0.96 (0.80 to 1.16) 0.704

urgency (Numerical

Rating Scale, per 3-point

difference)

Self-rated health (EQ-5D 1.30 (1.10 to 1.53) 0.002

Visual Analogue Scale, per

30-point difference)

Depressiveness (pursuant  0.98 (0.80 to 1.20) 0.820

to PHQ-2, per 3-point

difference)

Health problem: organ system (pursuant to ICPC-2)
General and unspecified 0.95 (0.70 to 1.29) 0.738
disorders
Musculoskeletal system  0.68 (0.49 to 0.94) 0.021
Digestive system 0.76 (0.54 to 1.07) 0.119
Cardiovascular system 1.19 (0.77 to 1.82) 0.436
Respiratory system 0.82 (0.57 to 1.17) 0.275
Neurological system 0.71 (0.49 to 1.03) 0.068
Urological system 1.27 (0.74 10 2.17) 0.391

Health problem: diagnosis type (pursuant to ICPC-2)
Symptoms and 0.99 (0.67 to 1.46) 0.963
complaints
Infections 1.42 (0.77 to 2.63) 0.262
Injuries 1.20 (0.71 to0 2.03) 0.497
Other diagnoses 0.96 (0.63 to 1.45) 0.833

Continued

Table 4 Continued

Characteristics OR (95% CI) P value

Past health service use

GP practices 1.08 (0.84 to .39) 0.534
Specialist practices 0.96 (0.76 to 1.22) 0.761
Hospitals 0.85 (0.62 to 1.18) 0.333
Emergency care 0.96 (0.67 to 1.36) 0.809
Health literacy (pursuant to HLS-EU-Q16)
Sufficient (13-16 points)  Reference
Problematic (9—-12 points) 0.69 (0.54 to 0.89) 0.005
Inadequate (0-8 points)  0.49 (0.36 to 0.67) <0.001
Setting recommendation
Rescue service 1.32 (0.93 to 1.88) 0.117
Emergency home visit 0.96 (0.70 to 1.31) 0.792
Emergency department  0.91 (0.64 to 1.30) 0.613
Emergency practice 1.17 (1.72 to 1.00) 0.065
Specialist practice 1.01 (0.59 to 1.73) 0.965
GP practice 0.61 (0.43 t0 0.87) 0.006
Telephone counselling 0.98 (0.73 to 1.31) 0.887

GP, general practitioner; HLS-EU-Q16, European Health Literacy
Questionnaire with 16 Items; ICPC-2, International Classification of
Primary Care, Second Revision.

was not published in advance. Publishing study proto-
cols is recommended in order to reduce publication and
reporting bias.*®

Patients’ contact data were collected for healthcare and
not for study purposes, and it was not possible to assess
many exclusion criteria in a systematic way. A consequence
is a low participation rate of 18.5%, which is comparable
to similar studies.’® ® On the one hand, this reflects that
probably some patients died without our knowledge or
might not have been able to respond due to bad health
condition or functional limitations. Also, individuals
could not be contacted for our study if they lived in a hotel
or holiday apartment or were at a friend’s place while
using the telephone services. Moreover, some patients’
not visited at home might have given wrong contact data.
On the other hand, the low participation rate could be
connected to unwillingness to participate in the study,
and selection bias is therefore possible. However, while
specific groups (eg, men, lower age groups and lower
educational level) are often under-represented in studies
with low participation rates, associations in the data sets
are usually not affected by response bias.” ™ Moreover,
in our study, we had no data to compare non-responders
with study participants.

The large sample size and multilevel, multivariable
methods facilitated a detailed analysis. However, we did
not conduct a sample size calculation, and therefore vari-
ables associated with compliance and patient satisfaction
might still have been missed due to limited statistical
power. The questionnaire contains validated instruments
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like PHQ-2*" and HLS-EU-Q16% and was piloted in a
pretest, but there are also self-developed instruments for
which no psychometric validation had been conducted
and reliability and validity are unknown, for example, the
items measuring patient satisfaction. It needs to be noted
that the questionnaire was sent out between 4 days and 72
days after receiving the intervention. For this reason, in
some cases, recall bias might have affected the patients’
answers. As in most surveys, we also cannot rule out
completely that errors or social desirability might have
biased the data.

CONCLUSIONS

Most patients were compliant and satisfied with setting
recommendations. The lowest compliance rate and
patient satisfaction were found when GP practices were
recommended and used. However, despite using emer-
gency care, two out of three patients recommended to
visit a GP were willing to be redirected to primary care.
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