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Introduction An advance directive (AD) is a written legal document in which a person can express wishes and preferences for
medical treatment for the moment when that person is no longer able to make medical decisions because of a serious illness or
injury. While ADs have emerged in public, it is unclear, how many adults in Germany have completed an AD, and frequencies
diﬀer among diﬀerent patient cohorts and medical settings. The aim of this study was to evaluate how many patients visiting a
trauma emergency room (ER) in an academic teaching hospital had completed an AD. Furthermore, patient characteristics were
compared between patients who had completed an AD and those who had not completed an AD. Methods. Patients with a
traumatic injury or disease who attended the ER of an academic teaching hospital in the period from October 2015 to March 2016
(n � 499) were surveyed for completion rates of ADs. Results. Prior to their visit to the ER, 12.8% of the included patients possessed
a completed AD. Patients with a completed AD had a higher age (median age: 54 (IQR: 34–66) vs. 35 (IQR: 25–50) p < 0.001) and
were less often living in an urban residential location (UR) (UR: 23.5% vs. 39.4%, p � 0.029). Groups did not diﬀer between sex
(p � 0.115), frequencies of high school graduates (p � 0.482), and possession of a private health insurance (p � 0.072), disability
insurance (p � 0.291), or an accident insurance (p � 0.790). Conclusion. Completion rates of ADs remain low among patients
visiting an ER of an academic teaching hospital in Germany. Increasing age but not factors such as sex, educational background, or
insurance status were associated with a higher frequency of completed ADs.

1. Introduction
The prevention, cure, and care of ill or injured patients using
diagnostic and therapeutic medical measures are based on
two fundamental principles of medicine: the medical
indication and the patient’s consent. Involvement and
participation of patients in medical decision-making is
known as “shared decision-making” or “participatory decision-making” [1]. For autonomous and self-determined
decision-making regarding any diagnostic or therapeutic
medical activities, the patient must have the capacity to act
and decide momentously [2, 3]. In particular, in situations of

severe and critical illness, this capacity is often lost, and the
patient cannot actively oversee and participate in the
medical decision-making process [4–6].
An advance directive is a written legal document in which
a person can express wishes and preferences for medical
treatment for the moment when that person is no longer able
to make medical decisions because of a serious illness or
injury. Therefore, an advance directive can preserve a person’s
autonomy and self-determination once decision-making capacity is lost. In the last two decades of this century, many
countries have approved principles of advance directives and
anticipated shared decision-making situations at the end of
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life by their legislative authorities [7, 8]. In Germany, the ﬁrst
law to legally regulate advance directives was enacted in 2009
[8]. Subsequently, a physician and also a patient’s attorney or
surrogate decision-maker were not anymore allowed to
overrule a patient’s pre-emptively formulated will and preference for treatment decisions when this patient had lost his
or her decision-making capacity [8].
While advance directives have more and more emerged in
public, it is unclear, how many adults in Germany have
completed such a document. There are only few data reporting
incidences of advance directives in the public, and frequencies
diﬀer among diﬀerent patient cohorts and medical settings
[5, 9, 10].
For this study, we reanalyzed data of a previously reported survey with respect to a nonreported survey question
whether the interviewed patient had previously completed
an advance directive [11]. The aim of this study was to
evaluate how many patients visiting a trauma emergency
room in an academic teaching hospital had completed an
advance directive. Furthermore, characteristics of patients
who had completed an advance directive were compared to
characteristics of patients who had not completed an advance directive.

2. Methods
2.1. Study Design and Setting. A survey to study the indicated
trauma emergency department utilization was oﬀered to all
patients with a traumatic injury or disease who attended the
emergency room of the department of trauma surgery at an
academic teaching hospital in the period from October 2015
to March 2016 [11]. The patient cohort that did not have a
formal referral of a community-based physician or general
practitioner (GP) was surveyed. In addition to the already
reported data, patients were asked whether they had
completed an advance directive. Surveys with multiple
participations, surveys with a missing response whether an
advance directive was completed, and surveys of patients of
an age <18 years or of patients admitted by ambulance or
with a Manchester Triage Score below four were excluded.
Written informed consent was obtained from all study
participants before participation. All questionnaires were
collected anonymously through a voting box system. The
study was approved by the Medical Ethics Committee of the
Medical Council Westphalia-Lippe (number: 2015-497-f-S).
2.2. Outcome. Description of characteristics of adult patients who attend an emergency room of an academic
teaching hospital for a traumatic injury or disease and who
had completed an advance directive compared with patients
who had not completed an advance directive.
2.3. Statistics. Results are expressed in absolute numbers
and frequencies (%) or mean and standard deviation (SD)
unless indicated otherwise. Data were analyzed with statistical software package SPSS version 26 (IBM, Armonk,
North Castle, New York, USA). Continuous variables of two
independent groups were compared using nonparametric
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Wilcoxon–Mann–Whitney test. Categorical data were
compared using Chi-square test with z-test to compare cell
counts across the columns. All tests were conducted in the
area of exploratory data analysis. Therefore, no adjustments
for multiple testing have been made. A p value of less than
0.05 was considered signiﬁcant.

3. Results
As previously reported, in the period from October 2015 to
March 2016, 499 patients visiting the emergency room of the
department of trauma surgery without a formal referral of a
community-based physician or general practitioner (GP)
completed the survey [11]. These were 32.9% of all eligible
patients [11]. Fifty-two surveys of patients who did not
respond to the question of their age or whether they had
completed an advance directive (10.4%) and 48 surveys of
patients <18 years old (9.6%) were excluded. Therefore, 399
surveys were included in the analysis (Figure 1).
3.1. Respondent Basic Characteristics. Fifty-one (12.8%)
patients possessed a completed advance directive prior to
their visit to the emergency room. Characteristics of patients
with a completed advance directive and those without an
advance directive are presented in Table 1. The patients had a
median age of 37 years (IQR: 25–52), and 62.9% (n � 251) of
all patients were male. There was no statistical diﬀerence in
the patients’ sex between the compared groups (Table 1).
Patients with an advance directive were older compared to
patients without an advance directive (median age with an
advance directive: 54 (IQR: 34–63) vs. median age without
an advance directive: 35 (IQR: 25–50, p < 0, 001). Patients
above the age of 60 years had more often completed an
advance directive compared to patients with an age of and
below 60 years (advance directive completed and >60 years:
32.7% (n � 17) vs. advance directive completed and ≤60
years: 9.8% (n � 34), p < 0, 001). Figure 2 presents the percentages of patients who had completed an advance directive
separated into age groups from 18 to 30, 31–60, and >60
years.
3.2. Respondent Characteristics with Regard to Insurance
Status and Living Location. There were no diﬀerences in the
frequencies of possession of a private health insurance,
disability insurance, or an accident insurance among patients who had completed an advance directive and patients
who had not completed an advance directive (Table 1).
Among patients who had completed an advance directive,
23.5% (n � 12) were living in an urban residential location
compared to 39.4% (n � 137) of patients who had not
completed an advance directive (p � 0.029, Table 1).
3.3. Respondent Characteristics with Regard to Educational
Background and Regular Physical Activity. Regarding the
educational background, there was no statistical signiﬁcant
diﬀerence between the relative frequencies of high school
graduates between patients who had completed an advance
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Surveys completed
n = 499
Surveys excluded:
(i) Age not reported: n = 24
(ii) Age < 18 years: n = 48
(iii) Advance directive not reported: n = 28
Surveys included and analyzed:
n = 399

Advance directive
n = 51

No advance directive
n = 348

Figure 1: Consort diagram.
Table 1: Patient characteristics.
Advance directive
completed (n � 51)
51.8
(±18.9)
27
(52.9)

All (n � 399)
Age, years (±SD)
Male sex, n (%)
Insurance type, n (%)
Private health
Disability
Accident
Urban residential location, n (%)

40.5
251

(±17.6)
(62.9)

30
126
212
149

(7.5)
(31.6)
(53.1)
(37.3)

7
13
27
12

(13.7)
(25.5)
(52.9)
(23.5)

No advance
directive (n � 348)
38.8
(±16.7)
224
(64.4)
23
113
185
137

(6.6)
(32.5)
(53.2)
(39.4)

p value
<0.001
0.115
0.072
0.291
0.790
0.029

Data are expressed as mean (±standard deviation (SD)) or frequencies (%), as appropriate.

18–30 years

31–60 years

> 60 years

n = 150

n = 197

n = 52

AD completed
No AD

Figure 2: Percentage of patients with a completed advance directive separated into three diﬀerent age groups: 18–30 years, 31–60 years, and
older than 60 years.

directive and those who had not completed an advance
directive (Table 2). Furthermore, there was no statistical
signiﬁcant diﬀerence between patients who had completed
an advance directive and those who had not completed an
advance directive with regard to regular physical activity
(Table 2).

4. Discussion
This cross-sectional study revealed that only 12.8% of patients visiting the emergency room of an academic teaching
hospital in Germany with a traumatic injury or disease had

previously completed an advance directive. It appeared that
increasing age but not factors such as gender, educational
background or insurance status, and living conditions were
associated with a higher frequency of completed advance
directives.
Although it was assumed that the number of inhabitants
in Germany that complete some form of advance directive
would increase after a law on advance directives was enacted
in 2009, completion rates of advance directives appear to
remain generally low at a ﬁrst sight [5, 12, 13]. However, here
we found that with increasing age, completion rates of
advance directives increased in patients with an acute
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Table 2: Level of education and weekly physical activity.
Advance directive
completed (n � 51)

Level of education, n (%)
No graduation or not responded
Secondary school
High school graduation
Weekly physical activity, n (%)

4
35
12
27

traumatic injury or disease. Apart from factors such as familiarity with the instrument of an advance directive or legal
consultations or advices during legal testament preparations,
age seems to robustly impact completion rates of advance
directives in many diﬀerent patient populations [12, 14–16].
Patients with a traumatic injury and an according injury
severity that allows self-admittance to a trauma emergency
room are frequently younger compared to a general patient
population that is admitted to an emergency room with
medical problems. However, our results are in line with
previously found data [17].
A second factor known to be generally associated with
the completion of an advance directive is the presence of a
life-threatening disease or personal life-and-death experiences [18–21]. However, even in cancer patients, completion
rates of advance directives are lower in comparison with the
general population for certain patient cohorts [22, 23]. In
this study, patients with traumatic injuries that allowed selfadmittance to the trauma emergency room were surveyed,
and patients admitted by ambulance or with a high Manchester triage score were excluded. Therefore, the incidence
of acutely life-threatening diseases and injuries in this
patient cohort might be signiﬁcantly lower compared to
incidences in surveys performed in a general emergency
room, in outpatient clinics, or in community-based private
practices [12].
Data on an association between completion rates of advance directives and gender or the level of education are reported from the United States and some European countries
[24–27]. The gender eﬀect was also seen in a recent crosssectional study among more than 2000 people in Switzerland
[28]. The authors speculated that reasons for a higher completion rate of advance directives among women might be
associated with their higher life expectation and therefore a
higher chance to survive their spouse [28]. Experiencing death
in close relatives or caring for a dying person is a known trigger
for people to start thinking about end-of-life issues and preparing an advance directive [21]. The association of advance
directive completions rates with a higher level of education
might partly be explained by the readability of state-sponsored
advance directive forms. A structured analysis in the United
States revealed that the readability of state-sponsored advance
directive forms in most cases exceeded the average reading skill
level of most adults [29]. In the patient cohort of this study, we
could detect neither a gender eﬀect nor a diﬀerence in the level
of education between patients with a completed advance directive and patients without an advance directive. Besides, the
low median age of the patients in our studied cohort, the low
overall completion rate of advance directives, and a generally

(7.8)
(68.6)
(23.5)
(52.9)

No advance directive
(n � 348)
21
217
110
236

(6.0)
(62.4)
(31.6)
(67.8)

p value

0.482
0.044

high educational level with more than 90% of patients having
graduated from secondary schools or possessing A-levels might
explain our ﬁndings. Furthermore, the current survey did not
include data on marriage status. Adjustments for marriage
status should be made in further studies addressing gender
eﬀects associated with completion rates of advance directives.
The trauma department that oversees the trauma
emergency room where the survey was conducted has a
special focus on sports traumatology. Therefore, this study is
limited by a potential selection bias including a low median
age of the surveyed patients in addition to the single-center
design. In addition, no data were obtained on comorbidities
or the general health status of the individual patients.
Furthermore, this study is a subgroup analysis of a survey
not intended to primarily investigate factors associated with
advance directives. Besides the high number of patients not
fully completing the initial survey, one-ﬁfth of the surveys
for this analysis had to be excluded because of missing data
on advance directives, age, or because patients were <18
years old.

5. Conclusion
Completion rates of advance directives remain low among
patients visiting an emergency room of an academic
teaching hospital in Germany with a traumatic injury or
disease. Increasing age but not factors such as sex, educational background or insurance status, and living conditions
were associated with a higher frequency of completed advance directives in this speciﬁc patient population.

Data Availability
The datasets used and/or analyzed during the current study
are available from the corresponding author on reasonable
request.

Ethical Approval
The Medical Ethics Committee of the Medical Council
Westphalia-Lippe approved this study (number: 2015-497-fS).

Consent
Written informed consent was obtained from all study
participants before participation.

Emergency Medicine International

Conflicts of Interest
The authors declare that there are no conﬂicts of interest
regarding the publication of this article.

Authors’ Contributions
J.A.G conceptualized and designed the study. R.B acquired
the data. J.A.G performed statistical analysis. J.A.G and R.B
interpreted the data. J.A.G drafted the manuscript. All authors performed critical revision of the manuscript for
important intellectual content.

Acknowledgments
The authors acknowledge support from the German Research Foundation (DFG) and the Open Access Publication
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