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Summary

BACKGROUND: General Consent (GC) allows the further 
use of health-related data/samples for multiple, unspeci-
fied research projects and/or for the collection in databas-
es and biobanks in Switzerland. The application of Gener-
al Consent in the context of human research is regulated 
within the scope of the Human Research Act. At the Uni-
versity Hospital Zurich patients are informed about Gener-
al Consent to which they can agree (GC = yes) or disagree 
(GC = no) to the use of their routinely collected data/sam-
ples in research. In this paper, we investigated the asso-
ciation of demographic and medical factors on a patient’s 
General Consent choice.

METHODS: In this cross-sectional study, we investigated 
the association of age, gender, number of visits and num-
ber of diagnoses on General Consent choice. The study 
population was stratified by General Consent status group 
(GC choice: Yes, No, Not issued) and examined by means 
of descriptive statistics, comparative statistics and a multi-
nomial and logistic regression model. A p-value of 0.001 
was determined as significant.

RESULTS: The female gender was found to associate 
with decreased odds in positive General Consent choice 
(<0.001) whereas age (<0.001) and number of diagnoses 
(<0.001) were associated with increased odds in positive 
General Consent choice (reference “GC = no” group). The 
number of visits (<0.001) as well as the number of diag-
noses associated (<0.001) with increased General Con-
sent collection (increase in positive as well as negative 
General Consent status).

CONCLUSION: General Consent is an innovative concept 
that simultaneously informs patients about human re-
search in accordance with Swiss regulations and pro-
motes research with routinely collected data and biological 
samples in an era with large information repositories. Our 
results show that medical and demographic factors may 
influence a patient’s choice. Therefore, approaching these 
populations and taking additional care to adequately in-

form and ensure ethical conformity and behaviour is es-
sential. Flexible communication channels may help us
reach this goal.

Background

Informed consent (IC) is one of the core elements of clin-
ical research which is reflected in national legislations
around the world, in addition to international guidelines
such as the International Conference on Harmonization -
Good Clinical Practice (ICH-GCP) [1]. A patient’s partici-
pation in human research projects requires sufficient or full
information on all relevant aspects of the specific project
followed by the voluntary, verbal and written confirmation
of the subject’s willingness [2]. As the gold standard of
consent, IC is used in the majority of human research pro-
jects around the world [3].

The concept of General Consent (GC) was developed as a
consequence of technological advancement and the growth
of large data/sample repositories [4]. With databases and
biobanks at the disposal of researchers, the collection of
specific Informed Consent, for every patient and every pro-
ject, is extremely resource intensive and time consuming
[5, 6]. In Switzerland, General Consent is considered a
comprehensive “one-time” consent which allows the use of
a patient’s routinely collected health-related data/samples
for future unspecified research projects and for its storage
in databases and biobanks [7–9].

At the University Hospital Zurich (USZ), General Consent
was strenuously implemented as a consequence of the Fed-
eral Act on Research involving Human Beings (HRA, Hu-
man Research Act) which came into force in 2014 [7]. It
has become a standard element of the admissions process
for in- and outpatients in every clinic. All patients at the
USZ are informed about General Consent by their clinic
and can autonomously and without consequence to med-
ical care, agree (GC = yes), or disagree (GC = no) to the
further use of their data/samples in human research pro-
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jects. Both Informed Consent and General Consent include
documentation by means of written, signed, and dated con-
sent forms followed by approval of the specific research
project by the local cantonal ethics committee (EC).

The advantages of General Consent include uncomplicated
collection and use of routinely collected data and samples.
This promotes development of new approaches and tech-
nologies, the expansion of new information sources, and
the establishment of data and sample networks – a big step
forward for cooperative research [6]. Nevertheless, the im-
plementation of such liberal consent process has always
raised the important question of adequate patient protec-
tion and the ethical conformity of these projects [4, 10, 11].

Various research groups such as Brown et al. or Cassidy
et al. have thoroughly investigated the different factors
(age, gender, and ethnicity) influencing Informed Consent
choice and patient recruitment into clinical trials [12, 13].
However, none have investigated the factors influencing a
patients General Consent choice concerning routinely col-
lected data in unspecified research projects. Therefore, the
aim of this paper will be to investigate the demographic
and medical factors influencing General Consent choice in
USZ patient population.

Methods

This cross-sectional study was conducted at the University
Hospital Zurich, Switzerland. We used completely anony-
mous data which does not require informed consent by par-
ticipants or approval by the ethics committee. This con-
forms to both local law and research policies of the
University Hospital Zurich [14]. Our study adhered to
STROBE guidelines (STrengthening the Reporting of OB-
servational studies in Epidemiology) [15].

Study population

Our dataset was derived from the clinical record system,
KISIM, in which all records from 01/2018 to 07/2019 were
considered (figure 1). We included all inpatients and out-
patients, from any clinical unit.

Figure 1: General Consent data processing workflow.

Outcomes, exposures and data management

Routinely collected health data (age, gender, diagnosis,
number of visits, and General Consent choice) were anony-
mously extracted from the clinical data platform, exported
to raw data files, which in turn were imported into a sepa-
rate database management system. Number of visits is de-
fined as in- and outpatient visits to the USZ after the first
consultation. We used structured query language (SQL)
statements for database management and processing so
that only minor data restructuring steps were necessary
during statistical analysis.

Depending on the patient’s choice, they were assigned to
one of the three General Consent status groups: Yes, No,
or Not issued. Not issued General Consents (GC status =
not issued) included forms which were not handed out to
the patients or were not returned to hospital administration.
General Consent status was used to stratify the population
and perform comparative statistical analysis to describe the
sample characteristics according to their category (figure
1).

General Consent collection at the University Hospital
Zürich

Clinical departments at the University Hospital Zürich
have similar processes for collection of General Consent.
Generally, data derived from the clinical record system
(KISIM) showed that clinical departments with high pa-
tient turnover had lower General Consent collection rates
(GC not issued) due to increased workload. Collection
rates were also highly influenced by consultation time
(time spent with patient at first contact) as well as the effort
and organisation of the administrative teams. Furthermore,
departments with vulnerable patient populations showed
low General Consent collection rates. This included the
geriatric department, maternity ward, and the psychiatric
department.

Monthly internal General Consent quality assessment re-
ports derived from the clinical record system (KISIM) only
showed slight differences in General Consent behaviour
between in- and outpatients. Since January 2021, the
monthly General Consent “yes” proportion was stable at
83% for outpatients and 83–86% for inpatients, respec-
tively. The process for General Consent collection is re-
evaluated in all departments on a regular basis and correc-
tive measures are implemented. Internal quality documents
provided by the General Consent project management
team of the USZ suggest that the General Consent collec-
tion rate is increasing in most departments of the USZ.

Statistical analysis

We investigated the potential associations between demo-
graphic and medical factors and General Consent status,
using multinomial and logistic regression models (tables 1,
2 and 3). In the first model, the “GC =not issued” group
was used as the reference group whereas in the second
model the “GC = no” group was used as the reference. The
models analysed potential associations between the out-
come, General Consent status, and the exposures which in-
cluded number of diagnoses (sum of ICD-10 codes and
free text diagnoses using name mapping tables), visits (in-
cluded both inpatient and outpatient stays), gender, and
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age, in which the latter was calculated in decades (age/10).
At the USZ, General Consent collection is known to be de-
pendent on the “clinic of admission”. We controlled (con-
founder) for the 43 clinics in our model. We conducted
all tests as 2-sided and determined p-values of ≤0.001 to
be indicative for statistical significance. Statistical analy-
ses were performed using the software R, version 3.5.0 (R
Foundation for Statistical Computing, Vienna, Austria) and
the stargaze”” package [16] was used to build our regres-
sion model.

Additionally, observations were made about the distrib-
ution of General Consent status over the different age
groups of the USZ patient population through descriptive
statics (figures 2 and 3).

Ethics approval and consent to participate

This study used anonymous data and does not require ap-
proval of an ethics committee [14].

Results

Population overview

Overall, a total of 239,733 patients were included in our
analysis (figure 1) of which the majority had not been is-
sued a General Consent (GC = not issued, 51.3%). 116,691
(48.7%) patients signed a General Consent of which 79.7%
had agreed (GC = yes) and the minority, 20.2%, had de-
clined (GC = no) to the use of their data/samples.

The total population consisted of 125,668 female (52.4%)
and 114,065 male (47.6%) individuals in which the mean
age, number of diagnoses and number of visits were 48.34

years (SD: 21), 2.33 diagnoses (SD: 2.43) and 1.69 read-
mission (SD: 2.39), respectively (table 4).

Multinomial logistic regression models

Respondents in our study population visited one of the 43
different USZ clinics, who were responsible for the col-
lection of General Consent from their patients. Patients
were treated predominantly in the ophthalmology depart-
ment (23,987, 10%), the dermatology department (24,017,
10%) and the emergency department (22,724, 9.5%).

The regression models (tables 1, 2 and 3) controlled for the
43 different inter-clinic collection rates.

Higher number of diagnoses and visits lead to a statistical-
ly significant increase in the collection of General Consent
(GC = no and GC = yes) (tables 1 and 2). The female gen-
der was found to associate with decreased odds in positive
General Consent choice (more GC = no) (table 3) whereas
age and number of diagnoses was found to associated with
increased odds in positive General Consent choice (more
GC = yes) (table 3).

Age distribution

Multinomial logistic regression predicts that higher age as-
sociates with increased odds in positive General Consent
choice (tables 1 and 3, figure 2).

Further investigation shows, there are differences in Gen-
eral Consent choice and collection depending on the age
group (figures 3 and 4). Overall, more General Consents
were not issued in younger patients (<18 years) and geri-
atric patients (80+) (figures 3 and 4).

Table 1:
Multinomial logistic regression – General Consent status: consented vs. not issued.

Variable OR CI p value

Age (in 10 year intervals) 1.07 1.06; 1.08 <0.001

Sex (female) 1.02 1.00; 1.04 0.018

Number of diagnoses 1.55 1.54; 1.57 <0.001

Visits 1.11 1.10; 1.11 <0.001

Reference group: “not issued”

CI = confidence interval; OR = odds ratio of positive General Consent choice (consented)

Tabel 2:
Multinomial logistic regression – General Consent status: declined vs. not issued.

Variable OR CI p value

Age(in 10 year intervals) 1.01 1.00; 1.02 <0.001

Sex (female) 1.23 1.25; 1.33 <0.001

Number of diagnoses 1.52 1.51; 1.53 <0.001

Visits 1.10 1.09; 1.12 <0.001

Reference group: “not issued”

CI = confidence interval; OR = odds ratio of negative General Consent choice (declined)

Table 3:
Logistic regression – General Consent status: declined vs. consented.

Variable OR CI p value

Age (in 10 year intervals) 1.05 1.0; 1.07 <0.001

Sex (female) 0.79 0.76; 0.81 <0.001

Number of diagnoses 1.02 1.02; 1.03 <0.001

Visits 1.00 1.00; 1.01 0.013

Reference group: “declined”

CI = confidence interval; OR = odds ratio of positive General Consent choice (consented)
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Discussion

In this cross-sectional study, we used patient data stored in
the clinical information system of the University Hospital
Zurich from 01/2018 to 07/2019 to investigate the associa-
tion of demographic and medical factors on General Con-
sent choice. The female gender associated with increased
negative General Consent choice whereas age was asso-
ciated with positive General Consent choice. Additional-

ly, number of diagnoses and visits were predictive for both
positive as well as negative General Consent status.

The use of routinely collected data/samples in research is
becoming increasingly more important and will continue
to do so in the future. General Consent is a simplified
consent process, in which the patients agree to the further
use of their data/samples for multiple different research
projects, which are deemed low-risk [7]. General Consent
simplifies the conduct of research projects with data/sam-

Figure 2: Age in General Consent status groups.

Figure 3: General Consent status distribution in age categories.
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ples and ultimately leads to the promotion of cooperative
research, as patients no longer need to consent to each pro-
ject specifically. The difficulty lies in improved access to
health-related data/samples and simultaneously maintain-
ing patient privacy, rights, and ethical conformity [11]. In-
vestigation of the factors influencing a patient’s General
Consent choice may help improve the information of these
target groups in future.

Previous literature has found that women are historically
under-represented in clinical research [17], which is cor-
roborated by our results. In clinical trials the concerns of
these women included lack of information, strenuous study
procedures, interference with personal life and a discom-
fort with the clinical environment [12]. Since collection
of General Consent does not require additional visits from
patients, previous research may have underestimated the
other effects connected to patient consent such as lack
of information (on data privacy, regulations, and general
science), incomprehension, and distrust in clinical institu-
tions.

Additionally, our investigation showed that older patients
were more willing to say yes to General Consent, contrary
to previous findings [18]. Studies have shown that there

are challenges recruiting elderly patients with the most fre-
quent concerns found to be travelling to the investigative
institution [13]. Since General Consent does not require
additional travel, it may explain the increased willingness
of these patients to participate in General Consent studies.
Clinical trials in older patients are often difficult to conduct
due to comorbidities, co-medications and differences in
pharmacokinetics and pharmacodynamics [13]. The use of
these data/samples in research may prove critical in over-
coming these challenges in future. An additional factor to
consider may be that younger patients are more aware of
the data/sample privacy risks, which may lead to the de-
cline in positive General Consent choice in comparison to
the older population [19,20]. General Consent choice may
also vary in different age groups. Our results show there
are higher rates of “not issued” General Consents in very
young (1-10 years) and old patients (+85) whose consent
forms are often signed by a parent or surrogate. The signa-
ture of surrogates raises not only a practical issue but also
an ethical concern which we wish to investigate in future.

Furthermore, our results suggest that multi-morbid patients
seem more likely to agree to General Consent which may
be explained through the increased medical severity in this
patient population. This is a positive step forward as pa-

Table 4:
Baseline characteristics for General Consent status groups consented, declined, and not issued (total n = 239,733).

Variable Consented Declined Not issued

n (%) 93,089 (38.8) 23,602 (9.8) 123,042 (51.3)

Age (median, IQR) 52.00 [36.00, 68.00] 47.00 [34.00, 62.00] 45.00 [30.00, 62.00]

Sex (n, %) Male 44,732 (18.7) 9,643 (4.0) 59,690 (24.9)

Female 48,357 (20.1) 13,959 (5.8) 63,352 (26.4)

n diagnoses 2.00 [1.00, 4.00] 2.00 [1.00, 3.00] 1.00 [1.00, 2.00]

Visits 1.00 [1.00, 2.00] 1.00 [1.00, 2.00] 1.00 [1.00, 2.00]

n = number, *IQR = Interquartile range

Figure 4: General Consent status in all ages.
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tients with multiple diagnoses are preferably not recruit-
ed into clinical trials [21]. Number of visits was found to
associate with both negative as well as positive General
Consent choice. This is in line with USZ General Consent
processes. General Consent is usually signed by the pa-
tients at their first visitation and if this does not occur the
form will be handed out at the next visitation.

In the context of our investigation, we would also like to
discuss the contemporary ethical and legal concerns re-
garding General Consent. Current discussions about the
conformity of the General Consent have raised the ques-
tion if patients are being adequately informed about the
use of their data and samples in research [10, 11]. How-
ever, increasing the length, complexity, legal and medical
jargon of consent forms is known to decrease understand-
ing amongst patient populations [22]. We therefore suggest
a targeted and individual nationwide communication con-
cept, such as online information platforms and “expert
chats” for specific and/or general questions regarding the
patient’s interest. A national effort will increase the trust in
the scientific community, identify patient concerns as well
as find shortcomings in the General Consent collection
processes. All communication tools and platforms should
explicitly and coherently inform patients about the gener-
al concepts of research and science; the benefits of this re-
search; give an overview on current projects working with
General Consent data/samples; have detailed explanations
on the risks of data privacy and security; and include up to
date information on ethical, legal, and regulatory require-
ments. Furthermore, the collection of General Consent re-
quires a large administrative effort which has been estab-
lished through hospital processes. This study may serve as
a basis to approach these target groups and increase inter-
est and participation of the general population in research
projects.

The study we conducted has several strengths: To our
knowledge, this is one of the first large and systematic in-
vestigations looking into the factors influencing General
Consent choice in a population. We considered in- and out-
patients from all clinics of the USZ over a period longer
than a year, thus limiting selection bias. The exposures
were investigated in a very large sample size, which de-
creased the margin of error.

There are however limitations: due to the large sample size
of our data, we may have found small effects, which are
not medically or practically relevant. We did not investi-
gate if these patient populations are also underrepresented
in actual human research projects. Furthermore, our data
did not include other important confounders such as na-
tionality, religion, and profession.

In a subsequent study we wish to investigate additional ex-
posures such as nationality and socio-economic factors and
the impact of the COVID-19 pandemic on General Con-
sent behaviour. If feasible, we will also include a second
university hospital into the analysis to increase the gen-
eralisability of our findings. Further areas of interest in-
clude if this effect is seen in other countries, investigation
of the patients’ comprehension of General Consent, and
important efforts to increase comprehension through adap-
tive consent designs such as dynamic and eConsent [23].

Conclusion

In conclusion, General Consent is a necessary develop-
ment towards a future in which large repositories of data
and samples will be accessible for research. It will be a fine
line navigating patient protection and privacy regulations
in addition to promoting research with a simplified consent
process. Investigation into the factors influencing Gener-
al Consent may improve the targeted information these pa-
tient populations may receive as well as guarantee ethical
conformity.

Availability of data and materials section

The datasets generated and/or analysed during the current
study are not publicly available due to the protection of pa-
tient data but are available from the corresponding author
on reasonable request.
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