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Staff shortage in German intensive care units
during the COVID-19 pandemic - not only a
sensed dilemma: results from a nationwide survey
Clemens Grimm1†, Steffen Dickel1†, Alexandra Sachkova1, Maria Popp2, Martin Golinski1, Falk Fichtner3,
Peter Kranke2, Christian Seeber3, Sven Laudi3, Sebastian Voigt-Radloff4, Onnen Moerer1* and the
CEOsys Study Groupˆ

Abstract

Background: The surge in patients during the COVID-19 pandemic has exacerbated the looming problem of
staff shortage in German ICUs possibly leading to worse outcomes for patients.

Methods: Within the German Evidence Ecosystem CEOsys network, we conducted an online national
mixed-methods survey assessing the standard of care in German ICUs treating patients with COVID-19.

Results: A total of 171 German ICUs reported a median ideal number of patients per intensivist of 8
(interquartile range, IQR = 3rd quartile - 1st quartile = 4.0) and per nurse of 2.0 (IQR = 1.0). For COVID-19
patients, the median target was a maximum of 6.0 (IQR = 2.0) patients per intensivist or 2.0 (IQR = 0.0)
patients per nurse. Targets for intensivists were rarely met by 15.2% and never met by 3.5% of responding
institutions. Targets for nursing staffing could rarely be met in 32.2% and never in 5.3% of responding
institutions.

Conclusions: Shortages of staffing in the critical care setting are eminent during the COVID-19 pandemic and
might not only negatively affect patient outcomes, but also staff wellbeing and healthcare costs. A joint effort
that scrutinizes the demands and structures of our health care system seems fundamental to be prepared for
the future.
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Background
The intensive care treatment of critically ill patients
places high demands on staffing. In 2018, the Ger-
man Federal Ministry of Health issued a regulation
on minimum staffing standards (PpUGV) in so-called
care-sensitive areas that has been updated in Novem-
ber 2020 [1]. In intensive care units (ICU) a maximal
nurse-to-patient ratio of 1 : 2.5 during the day shift (6
a.m. to 10 p.m.), and 1 : 3.5 during the night shifts
(from 10 p.m. to 6 a.m.) is mandated [1]. The Ger-
man interdisciplinary society of intensive care medicine
(DIVI) urges hospitals to implement nurse-to-patient
ratios that do not exceed 1:2 during all shifts [2]. It is
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noticeable that the demand for care varies between the
different countries. It can be assumed that this is due
to different allocations of tasks. The strained staffing
situation in intensive care units is a recurring topic
in the political and scientific debate [3, 4, 5, 6]. Crit-
ically ill COVID-19 patients in ICUs will presumably
require staffing ratios that are at least as high as those
required for non-COVID-19 patients. In addition, iso-
lation measures take up additional time and resources.
Reliable figures on the nursing and medical care situa-
tion during the COVID-19 pandemic have not yet been
collected but could make an important contribution to
informed health policy discussions [7]. The shortage of
highly trained medical staff in German hospitals also
manifests itself in health policy decisions, such as in-
creasing the weekly working hours for nurses in some
German states or suspending the staffing ratio during
the COVID-19 pandemic [1, 8].
Numerous studies demonstrate the correlation be-
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tween adequate quantitative and qualitative staffing
and the likelihood of infectious and cardiac compli-
cations, surgical bleeding, decubital ulcers, occurrence
of medication errors and critical incidents such as un-
planned extubations [9, 10, 11, 12, 13] which effects
outcome, ICU and hospital length of stay [10]. The
economic impact should not be underestimated since
adequate staffing can be related to high-cost savings
through early detection of complications outweighing
staffing costs [14].
The staff-to-patient ratio has an important impact on
the health of healthcare professionals and their job sat-
isfaction [15]. This should be taken into account to pre-
vent further endangering the long-term maintenance of
medical care by the means of staff leaving or falling ill
[16, 17].
This study analyzed data on staffing taken from a sur-
vey by the CEOsys consortium aiming at detecting
variance and current standards of care for patients suf-
fering from COVID-19 on German ICUs.

Methods
We performed a qualitative and quantitative analysis
of a closed access (invitational only) national mixed-
method survey, which was conducted online from De-
cember 3rd to December 31st, 2020. The presented
data are part of a larger assessment on current stan-
dards of care regarding COVID-19 in German inten-
sive care units presented and discussed elsewhere. The
survey was specifically sent via the German Interdisci-
plinary Association for Intensive Care and Emergency
Medicine (DIVI) email distribution list to 3325 ad-
dressees, of which 2260 were physicians. Specific fil-
ter questions at the beginning of the survey ensured
that only physicians in a leading position who had al-
ready treated COVID-19 patients on their wards par-
ticipated in the survey. To avoid inadvertent multi-
ple responses, a code consisting of zip code, telephone
number, floor of the ICU and hospital location was
used. The data were entered anonymously. No incen-
tives were offered, participation in the survey was vol-
untary. Randomization or alteration of the items’ or-
der of appearance was not carried out. The staffing
of the participating ICUs was explicitly asked. A to-
tal of 6 questions were used here (see Table 1). Fur-
thermore, the size of the hospital was queried, and the
participants had the opportunity to enter further com-
ments in a free text field. Potential participants were
informed about the time duration, data privacy, the
investigators, and the purpose of the questionnaire ac-
cording to the CHERRIES criteria. Personal informa-
tion was not collected or stored. Neither IP-checks, log
files nor cookies were used. An ethics committee’s ap-
proval was not obtained.

The treatment data described above will be published
separately.

Results
During the three-week processing period, 244 ICUs
from 1340 (18,2%) DIVI reporting sites in Germany
participated in the survey. Duplicate participation of
ICUs and results by those not involved in the treat-
ment of COVID-19 patients were filtered out. This
resulted in a dataset size of n=205. The completion
rate was 73.2%. The distribution of respondents bro-
ken down by hospital beds can be found in Figure 1.
Detailed results can be found in Table 1, Figure 1, Fig-
ure 2 and Figure 3 respectively.
Free text comments pointed out that there were fre-
quent acute bed closures due to nursing shortages. In
some cases, the temporary deployment of staff from
non-specialist areas and temporary employment agen-
cies was reported.

Discussion
The results of the survey show that a median intensivist-
to-patient ratio of 1:8.0 for treatment of non-COVID-
19 patients was adapted to a goal of 1:5.0 in COVID-19
patients.
Regarding the nurse-to-patient ratio the median tar-
get was 1:2.0 in COVID-19 and in non-COVID-19
patients. It must be noted that the results of the
study were not normally distributed. Nevertheless,
there is evidence that the nurse-to-patient ratio is
greater among nurses caring for COVID-19 patients
when considering the mean values of our results. This
is depicted in Fig. 2. It can be assumed that the adap-
tion of the staffing ratio is due to the significantly
increased medical and organizational effort [18]. Due
to hygiene procedures and isolation measures, medi-
cal care of COVID-19 patients requires significantly
more time. Just donning personal protective equip-
ment takes around 3 minutes each time even for expe-
rienced and trained staff [19]. Rapid deterioration of
the respiratory symptoms is common, so that prompt
action is frequently required, for example rapid intuba-
tion [20]. The high treatment effort thus justifies the
different intensivists-to-patient ratio and reflects the
recommendations that have been issued by the DIVI
on staffing and equipment of ICUs [21].
Here, too, it can be assumed that this reflects the
increased workload when caring for patients with
COVID-19 [18]. The legally prescribed minimum
nurse-to-patient ratio is 1:2.5 patients during dayshifts
and 1:3.5 patients during night shifts [1].
Between March 25th and August 01st, these minimum
requirements were lifted due to the surge in patients
during the COVID-19 pandemic [1]. This suspension
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of the minimum level of nursing care is likely due to
the increasing and well-known lack of trained staff. It
should also be noted that the qualifications of the nurs-
ing staff were not explicitly considered by our question-
naire. Based on the free text comments, the collected
data suggest that the targeted nurse-to-patient ratios
were only maintained due to the deployment of staff
without prior training in intensive care nursing (thus
possibly depleting quality of care and endangering pa-
tients’ outcomes). Studies have indicated that not only
the quantity of nursing staff, but especially the level of
training has a high impact on the success of the treat-
ment of critically ill patients [22]. It is alarming that
the adherence to the minimal nurse-to-patient ratios
was met rarely or never in 37.5% of cases. This also
implies that the treatment of COVID-19 patients was
carried out below the currently recognized minimum
standards [21]. Adherence to intensivist-to-patient ra-
tios reportedly was more common among the respon-
dents of our survey. The limiting factor seems to be
the availability of specialist nursing staff. Free text re-
sponses have repeatedly indicated that free beds could
not be used for the care of COVID-19 patients due to
nurse shortage. These findings are reflected by reports
in the literatur[3]. There is a distinct relationship be-
tween “nurse-to-patient” ratio and patient outcome. A
study of 232,342 surgical patients in the USA was able
to show that there was a 7% higher 30-day mortal-
ity and an OR of 1.23 for burnout in nurses for each
additional patient that needed to be cared for [16].
Further studies confirm these results [15]. Kane and
colleagues also confirm these findings for the intensive
care unit; in a systematic review it was shown that
lower nurse-to-patient ratios were associated with re-
duced mortality in the critically-ill [10]. Pneumonia,
cardiac arrest, respiratory failure, unplanned extuba-
tions and the length of stay in intensive care units were
reduced by about 24% [10]. In a German multicenter
study Schwab and colleagues were able to show that
better care for ventilated patients reduces the risk of
nosocomial infections [23]. Additionally, it should be
noted that necessary isolation measures increase the
cost to the health care system as well as increasing
workload for health care professionals thus potentially
worsening patient outcomes indirectly [24, 25, 26]. We
would like to point out that we did not query whether
legal minimum staffing standards were achieved but
instead queried whether the pre-determined minimal
standard that each individual ICU manager aimed for
were met. Neither did we assess the differences be-
tween day and night shifts. Regarding physicians, we
did not evaluate the exact on-call rotations and sched-
ules of the participating ICUs. The qualifications of the
staff weren’t considered. As can be seen from the com-
ments, non-intensive-care physicians were recruited to

support ICUs and were also counted in.

Conclusions
In conclusion most of the ICUs increased staffing ratios
to meet the challenge of the COVID-19 pandemic and
were able to meet target staff-to-patient ratio. How-
ever, this seemed to be easier in the case of physi-
cians than in the case of nurses. It is worrisome that
in more than a third of the reporting ICUs adequate
nurse staffing ratios were not practicable. It seems im-
possible to resolve this discussion during the ongoing
COVID-19 pandemic. Nevertheless, a subsequent dis-
cussion on adequate staffing levels in German ICUs is
necessary to ensure high-quality, patient-centered care
in the future. In addition, illness and burnout among
medical staff could thus be reduced. Concepts aiming
to increase the appeal of healthcare jobs are desper-
ately needed to be prepared for upcoming challenges
in the future and attract highly trained and motivated
staff.
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Tables
Questions posed to ICU managers in the online survey Mode n (%) Median (IQR)

What is the maximum number of ICU patients you are aiming for that will be cared for by

one physician?

numerical 168 8.0 (4.0)

What is the maximum number of ICU COVID-19 patients you are aiming for that will be

cared for by one physician?

numerical 169 6.0 (2.0)

What is the maximum number of ICU patients you are aiming for that will be cared for by

one nurse?

numerical 150 2.0 (1.0)

What is the maximum number of ICU COVID-19 patients you are aiming for that will be

cared for by one nurse?

numerical 157 2.0 (0)

To what extent do you succeed in implementing the above staffing ratio among medical

staff?

Multiple Choice

- Always

- Often

- Rarely

- Never

171

28 (16.4)

110 (64.3)

26 (15.2)

6 (3.5)

To what extent do you succeed in implementing the above-mentioned staffing ratio among

nursing staff?

Multiple Choice

- Always

- Often

- Rarely

- Never

171

13 (7.6)

93 (54.4)

55 (32.2)

9 (5.3)



Figures

Figure 1

respondents by numbers of hospital beds



Figure 2

Targeted sta�ng ratios (mean value) between physicians and patients or nurses and patients divided by
COVID-19 and non-COVID-19 treatment



Figure 3

Proportions of adherence to targeted sta�ng ratios in the ICU divided by medical and nursing staff
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