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Abstract 

Purpose: Religious beliefs affect end‑of‑life practices in intensive care units (ICUs). Changes over time in end‑of‑life 
practices were not investigated regarding religions.

Methods: Twenty‑two European ICUs (3 regions: Northern, Central, and Southern Europe) participated in both Ethicus‑1 
(years 1999–2000) and Ethicus‑2 studies (years 2015–2016). Data of ICU patients who died or had limitations of life‑sustain‑
ing therapy were analysed regarding changes in end‑of‑life practices and patient/physician religious affiliations. Frequen‑
cies, timing of decision‑making, and religious affiliations of physicians/patients were compared using the same definitions.

Results: In total, 4592 adult ICU patients (n = 2807 Ethicus‑1, n = 1785 Ethicus‑2) were analysed. In both studies, patient 
and physician religious affiliations were mostly Catholic, Greek Orthodox, Jewish, Protestant, or unknown. Treating physi‑
cians (but not patients) commonly reported no religious affiliation (18%). Distribution of end‑of‑life practices with respect 
to religion and geographical regions were comparable between the two studies. Withholding [n = 1143 (40.7%) Ethicus‑1 
and n = 892 (50%) Ethicus‑2] and withdrawing [n = 695 (24.8%) Ethicus‑1 and n = 692 (38.8%) Ethicus‑2] were most com‑
monly decided. No significant changes in end‑of‑life practices were observed for any religion over 16 years. The number of 
end‑of‑life discussions with patients/ families/ physicians increased, while mortality and time until first decision decreased.

Conclusions: Changes in end‑of‑life practices observed over 16 years appear unrelated to religious affiliations of ICU 
patients or their treating physicians, but the effects of religiosity and/or culture could not be assessed. Shorter time 
until decision in the ICU and increased numbers of patient and family discussions may indicate increased awareness 
of the importance of end‑of‑life decision‑making in the ICU.
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Introduction
Religion and religious beliefs may affect end-of-life prac-
tices and decisions in intensive care units (ICUs) [1]. 
End-of-life decision-making was shown to change over 
time [2] and may vary according to geographical regions, 
contributing to major worldwide differences [3].

Many ICU physicians may not be aware of the poten-
tial role played by religious beliefs and regional/cultural 
values regarding end-of-life decision-making [4]. While 
improved ICU physician–patient communication may 
result in better understanding of the role of the patients’ 
religious beliefs, traditions, and culture, understanding 
patients’ wishes may lead to improved patient-centred 
care and respect for patient autonomy providing an 
improved basis for individual treatment goals in ICUs [5].

In the Ethicus-1 study (1999–2000), we observed sig-
nificant differences associated with religious affiliations 
and regional variations regarding types of end-of-life 
practices (including withholding or withdrawing of life-
sustaining therapy, shortening of the dying process, brain 
death, and cardio-pulmonary resuscitation), times to 
therapy limitation and death, and discussion of decisions 
with patient families [6].

There is a clear need for a better understanding of 
changes in religion and culture over time; however, such 
research is lacking. Nevertheless, with a more thorough 
understanding of changes over time in different regions, 
it would be possible to generate the evidence necessary to 
better understand and consider different aspects of end-
of-life care [7]. The fact that such research may generally 
be difficult to perform and,e.g. patient religious affiliation 
often unknown in (e.g. unconscious) critically ill patients, 
it may also explain why several end-of-life studies world-
wide have investigated the role of religion and/ or culture 
mainly via (self-reported) questionnaires [8, 9].

Few studies have investigated changes in end-of-life 
practices over time [3], and none have evaluated reli-
gion as a potential cause for practice changes. Therefore, 
using the same definitions as in Ethicus-1, the goal of 
this study was to investigate whether there was a change 
in the influence of religious affiliation of physicians and 
patients on end-of-life practices in 22 European ICUs 
over the course of 16 years. Since religion was previously 
shown to impact on whether doctors decide to withdraw 
or withhold life-sustaining treatments [10], we were par-
ticularly interested whether a change over time regard-
ing “active” (i.e. withdrawing, WD and shortening of the 
dying process, SDP) vs. “passive” (i.e. withholding, WH) 
limitations has occurred.

Methods
The current study is a preplanned sub-investigation of the 
Ethicus-2 ICU end-of-life practices worldwide study [2]. 

Data from European ICUs participating in both Ethicus-1 
[10] and Ethicus-2 [2] studies were analysed using the 
same methods. Patients were enrolled in Ethicus-2 dur-
ing a self-selected 6-month observational period between 
September 1, 2015 and September 30, 2016. This study 
analysed the influence of religious affiliation of physi-
cians and patients on end-of-life practices. Data from ICU 
patients of centres participating in both the Ethicus-1 and 
Ethicus-2 studies were analysed. Patients were followed 
up until ICU discharge, death, or 2 months from the first 
decision to limit treatment. These were selected from 22 
European ICUs which participated in both Ethicus-1 and 
Ethicus-2 studies. Further details are given elsewhere [2].

Data recorded
Patient characteristics included age, gender, religious 
affiliations (patients and physicians), ICU admission 
diagnosis, chronic disorders, end-of-life categories, times 
of hospital and ICU admission, and discharge/ death. 
Institutional characteristics included ICU location (along 
three geographical regions), ICU size, and academic ver-
sus non-academic hospitals. Due to a technical problem 
with the Ethicus-2 website, physician religious affiliation 
was not available in the subgroups “cardio-pulmonary 
resuscitation” (CPR) and “brain death” (BD).

Definitions
The same definitions for ICU patient populations, end-
of-life categories, geographical regions, religions, ethical 
and legal considerations, and data collection were used 
in both the Ethicus-1 and Ethicus-2 studies [2, 10]. End-
of-life categories were defined prospectively as CPR, BD, 
WH or WD of life-sustaining treatment, and active SDP 
[2]. The 22 ICUs were grouped into three geographical 
regions: Northern (Denmark, Ireland, The Netherlands, 
and the United Kingdom, UK), and Central (Belgium, 
Czech Republic, Germany, and Switzerland) and Southern 
(Greece, Israel, Italy, Portugal, Spain, and Turkey) Europe.

Ethics
No interventions or treatments were given, withheld, or 
withdrawn from patients as part of this observational 

Take‑home message 

Religious beliefs and practices can influence end‑of‑life decision‑
making. However, changes in end‑of‑life practices observed over 
16 years appear unrelated to religious affiliations of patients or their 
treating physicians. Shorter time until decision in intensive care 
units and increased numbers of discussions with patients and their 
families may indicate increased awareness of the importance of 
end‑of‑life decision‑making in intensive care.
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study. Countries, centres, and study data were coded to 
ensure confidentiality and to allow clinicians to report 
end-of-life practices of (potential) questionable legality. 
Ethics Committees approval or waivers were obtained 
from all participating centres.

Statistical analyses
Data were described by frequencies and percentages, 
or median and interquartile ranges (IQR), as appropri-
ate. Cohen’s kappa coefficients were calculated for the 
agreement between the physician’s and patient’s reli-
gion. Regression analyses using a generalised estimat-
ing equations (GEE) model to describe the populations 
of patients were developed with robust standard errors 
and exchangeable working correlation structure account-
ing for the ICU clinic factor. End-of-life practices were 
grouped into two categories, either WD (including SDP) 
or WH life-sustaining treatments (SDP insufficient to 
stand as a category by itself due to limited case numbers). 
The dependent variable was hence defined as WD (any 
limitation) versus WH, while reporting odds for WD. 
These were estimated from the GEE model for the con-
sidered independent variables and corresponding p val-
ues testing the null hypothesis assuming odds ratio equal 
to 1, meaning no observable difference in response to 
each of the considered variables across the population.

All life-sustaining treatment limitations were included 
in the models to describe the associations between the 
treatment limitation event, and factors describing the 
patient’s ICU region, religious affiliation, and study (Ethi-
cus-1 or Ethicus-2). Several confounders were included 
in the definition of the models, accounting for the effects 
of patient age, sex, acute diagnosis, and chronic disorder. 
Separate models were developed to describe the effects 
on end-of-life practices from either the religious affili-
ations of patients or treating physicians. Two additional 
linear mixed models (LMMs) with ICU site as random 
factor were implemented to describe the association of a 
patient’s and (separately) physician’s religious affiliations 
with the time until the first limitation decision. Further 
model details are available in the online supplement to 
this article [11–14].

Results
Our models indicate that large changes in end-of-life 
practices over 16  years (from Ethicus-1 to Ethicus-2) 
cannot be observed with respect to any particular reli-
gious affiliation. While some of the confidence intervals 
are too wide to suggest that religion did not play a role 
in the decision-making of treating physicians, signifi-
cant changes in end-of-life practice are mostly associated 
with broader changes within end-of-life practices. The 

number of end-of-life discussions with patients, families, 
and physicians increased, while mortality and time until 
the first end-of-life decision decreased across both physi-
cian and patient religious affiliation groups.

Patient demographics and end‑of‑life decisions
A total of 4592 ICU patients (39% females overall) were 
included in this study comparing end-of-life practices 
from 22 European ICUs between Ethicus-1 (E1) and Ethi-
cus-2 (E2). The distribution of 2807 Ethicus-1 and Ethi-
cus-2 patient religious affiliations mostly consisted in 
Catholic (37.2% E1, 23.5% E2), Greek Orthodox (12.2% 
E1, 5.7% E2), Jewish (8.7% E1, 4% E2), Protestant (7.1% 
E1, 11.8% E2), Muslim (3.6% E1, 3.4% E2), none (3.2% E1, 
5.2% E2), and unknown (25.7% E1, 44.7% E2) religious 
affiliations. Withholding (n = 1143 from E1 and n = 892 
from E2; 40.7% and 50% of the total end-of-life decisions, 
respectively) and withdrawing (n = 695 from E1 and 
n = 692 from E2; 24.8% and 38.8% of the total end-of-life 
decisions, respectively) were recorded as the most com-
mon end-of-life practices. Detailed patient demograph-
ics of the E1 and E2 studies are given in combination 
with end-of-life decision categories in supplementary 
Table  S1, while further demographics details are given 
elsewhere [2, 10]. Patient religious affiliations per country 
are provided in supplementary Table S15.

Physician religious affiliations and regional variability
The geographical distribution of included patients across 
Central, Northern, and Southern Europe remained simi-
lar across the two studies (supplementary Table  S13). 
The GEE model odds of withholding life-sustaining 
treatments among all patients who had limitations of 
life-sustaining therapy was higher in the Southern Euro-
pean ICUs compared to Central European ICUs (sup-
plementary Tables S2 and S3, p = 0.044 and p = 0.032, 
respectively).

Physician religious affiliations and end‑of‑life decisions
Treating physicians’ (that established end-of-life deci-
sions) religious affiliations included from Ethicus-1 and 
Ethicus-2 were predominantly Catholic (40.7% E1, 37.5% 
E2), Jewish (15.8% E1, 4.9% E2), Protestant (13.3% E1, 
9.9% E2), Greek Orthodox (9.2% E1, 7.1% E2), and with-
out religious affiliation (17.9% E1, 16.2% E2). The dis-
tributions of treating physician religious affiliations are 
comparable between studies, and given for the different 
end-of-life categories in Table  1. The most notable dif-
ference is the fivefold larger percentage of no religious 
affiliation among physicians when compared to patients. 
Treating physician’s religious affiliations per country are 
provided in supplementary Table S16.
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Catholic, Protestant, or physicians without religious 
affiliations commonly performed withholding or with-
drawing, whereas withholding, but not withdrawing, was 
performed by Jewish physicians in the Ethicus-2 study. 
Overall, withholding and withdrawing life-sustaining 
treatments were the most common decisions taken. 
Shortening of the dying process was rare (2.9% of limita-
tions in Ethicus-1 and 1% in Ethicus-2) and decreasing, 
and mostly performed by Catholic physicians or physi-
cians without religious affiliation (supplementary Figure 
S1).

The observed agreement between physician and 
patient religious affiliations in Ethicus-2 (total Cohen’s 
kappa 0.32, supplementary Table S12) was fair to moder-
ate for withdrawing (Cohen’s kappa 0.27) and withhold-
ing (Cohen’s kappa 0.34) of the final end-of-life practice, 
similarly to Ethicus-1, while patient numbers in short-
ening of the dying process are considered too low to be 
meaningfully interpreted.

Information availability
Information of patient wishes asked and/or received 
at any time and information on discussions with fam-
ily by end-of-life category is reported for the Ethicus-1 
and Ethicus-2 studies (Tables  2, 3). Over 16  years, the 
overall availability of information of decisions dis-
cussed with family members increased (n = 1268/2807, 
45.2% vs. n = 1147/1785, 64.3%). Although unknown/
missing information is widely present across the Ethi-
cus-1 data, discussions between treating physicians 
and patient families increased across all religious affili-
ations but Greek Orthodox. Descriptive statistics are 

presented in supplementary Figure S2. Overall consid-
eration of patient’s wishes also increased from Ethicus-1 
to Ethicus-2, by about 27% (n = 570/2807, 20.3% vs. 
n = 840/1785, 47.1%), most notably across the most com-
mon end-of-life decisions (WH and WD), as presented in 
supplementary Figure S3.

Patient outcomes and multivariable analyses
Multivariable analyses of time until limitation and time 
until mortality were performed using LMM and GEE to 
determine whether differences in end-of-life practices 
emerged in response to the different religious affiliations 
of patient and treating physicians. Time until death was 
estimated in patients that died as no survival analysis 
technique was applied. Differences in end-of-life prac-
tices within religious affiliations were further tested to 
assess changes over the course of 16  years (Fig.  1, sup-
plementary Tables S5–S7).. A summary visualisation of 
the GEE model built to compare WH and WD changes in 
odds ratio between Ethicus-1 and Ethicus-2 is provided 
in Fig. 1, while the full model results are provided in sup-
plementary Tables S2–S5. Percentages of WD, WH, and 
SDP per physician religious affiliation are indicated in 
supplementary Figure S1, and discussed further below.

Changes in the odds of withholding versus withdraw-
ing life-sustaining treatment over the time period under 
investigation from Ethicus-1 to Ethicus-2 were not found 
to be statistically significant (all p > 0.05) with respect to 
any patient or physician religious affiliation (Fig. 1, sup-
plementary Tables S3, S5). Additional models specifi-
cally accounting for the interactions between study and 

Table 1 Counts and percentages of end‑of‑life decision categories (SDP, WD and WH) are reported for each of the studies 
and religious affiliation of treating physicians

Percentages are computed separately for the Ethicus-1 and Ethicus-2 studies and show the distribution of end-of-life decision categories within religions. The “Total” 
row shows the overall distribution of end-of-life decision categories in each of the studies, and the “Total” columns show the distribution of treating physician’s 
religion in each of the studies. SDP shortening of dying process, WD withdrawing, WH withholding

Religious affiliation SDP WD WH Total

Ethicus‑1 Ethicus‑2 Ethicus‑1 Ethicus‑2 Ethicus‑1 Ethicus‑2 Ethicus‑1 Ethicus‑2

N % N % N % N % N % N % N % N %

Catholic 64 8.2 10 1.7 371 47.6 282 47 345 44.2 308 51.3 780 40.7 600 37.5

Greek Orthodox 0 0 0 0 38 21.5 21 18.4 139 78.5 93 81.6 177 9.2 114 7.1

Muslim 0 0 0 0 8 36.4 19 26.8 14 63.6 52 73.2 22 1.2 71 4.4

Jewish 0 0 0 0 54 17.8 0 0 249 82.2 78 100 303 15.8 78 4.9

None 14 4.1 6 2.3 126 36.6 116 44.8 204 59.3 137 52.9 344 17.9 259 16.2

Other 0 0 1 1 11 35.5 47 46.5 20 64.5 53 52.5 31 1.6 101 6.3

Protestant 2 0.8 0 0 83 32.6 80 50.6 170 66.7 78 49.4 255 13.3 158 9.9

Unknown 0 0 0 0 3 60 127 57.7 2 40 93 42.3 5 0.3 220 13.7

Missing 0 0 0 0 1 100 0 0 0 0 0 0 1 0.1 0 0

Total 80 4.2 17 1.1 695 36.2 692 43.2 1143 59.59 892 55.72 1918 100 1601 100
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religion factors (supplementary Tables S2, S4) further 
confirmed these observations.

Mortality
Significant declines in patient mortality between the 
Ethicus-1 and Ethicus-2 studies were observed across 
Catholic, Greek Orthodox, and Jewish physician reli-
gious affiliations. The corresponding GEE model for 
mortality frequency, and the time until mortality 
model (LLM estimates) within patients that died are 
shown in Figs.  2 and 3, and further detailed in sup-
plementary Tables S6–S9. With respect to patient reli-
gious affiliations, a significant decline in mortality was 

observed in Greek Orthodox, Jewish, Protestant, and 
other religions. It seems reasonable to suggest that 
such declines are supported by increased frequencies 
of withholding therapy in Ethicus-2 when compared 
to Ethicus-1 across almost all religions. The multivari-
able time models predict a significant decrease by 53% 
in the time period between limitation and patient death 
when patients were treated by physicians with no reli-
gious affiliation. Conversely, the time period signifi-
cantly increased by 154% and 99% in patients treated by 
Greek Orthodox physicians and physicians with other 
(unspecified) religious affiliations, respectively.

Table 2 Counts (number and per column percentages within answer category: no/yes/missing) of Ethicus‑1 and Ethicus‑2 
discussed wishes with patients with respect to final end‑of‑life decision categories (BD, CPR, SDP, WD and WH) and physi‑
cian religious affiliations

Frequencies of brain death and cardio-pulmonary resuscitation events are additionally reported. Cases of missing discussions include patient’s unresponsiveness and 
limited understanding or feasibility. “Yes” and “No” indicate the number of end-of-life decisions where a discussion occurred or did not occur, respectively. “Total” row 
shows the overall distribution of answer categories within each study. “Total” column shows the distribution of end-of-life decision categories. BD brain death, CPR 
cardiopulmonary resuscitation, EOL end-of-life, SDP active shortening of dying process, WD withdrawing, WH withholding

EOL Ethicus‑1 Ethicus‑2

No Yes Missing Total No Yes Missing Total

N % N % N % N % N % N % N % N %

BD 95 5.7 18 3.2 148 26.2 261 9.3 41 5.1 18 2.1 15 10.6 74 4.2

CPR 242 14.5 18 3.2 368 65.3 628 22.4 74 9.2 12 1.4 24 17 110 6.2

SDP 44 2.6 34 6 2 0.4 80 2.9 12 1.5 5 0.6 0 0 17 1

WD 474 28.3 195 34.2 26 4.6 695 24.8 304 37.8 350 41.7 38 27 692 38.8

WH 818 48.9 305 53.5 20 3.6 1143 40.7 373 46.4 455 54.2 64 45.4 892 50

Total 1673 59.6 570 20.3 564 20.1 2807 100 804 45 840 47.1 141 7.9 1785 100

Table 3 Counts (number and per column percentages within answer category: no/yes/missing) of Ethicus‑1 and Ethicus‑2 
discussions with the patient’s family regarding end‑of‑life decision categories with respect to physician religious affilia‑
tions

“Yes” and “No” indicate the number of end-of-life decisions where a discussion occurred or did not occur, respectively. “Total” row shows the overall distribution of 
answer categories within each study. “Total” column shows the distribution of end-of-life decision categories

Physician reli‑
gious affiliation

Ethicus‑1 Ethicus‑2

No Yes Missing Total No Yes Missing Total

N % N % N % N % N % N % N % N %

Catholic 247 37 535 42.2 284 32.6 1066 38 157 34.5 443 38.6 0 0 600 33.6

Greek Orthodox 122 18.3 55 4.3 171 19.6 348 12.4 92 20.2 22 1.9 0 0 114 6.4

Muslim 18 2.7 4 0.3 13 1.5 35 1.3 31 6.8 40 3.5 0 0 71 4

Jewish 115 17.2 189 14.9 81 9.3 385 13.7 10 2.2 68 5.9 0 0 78 4.4

None 101 15.1 256 20.2 248 28.5 605 21.6 55 12.1 204 17.8 0 0 259 14.5

Other 11 1.7 20 1.6 18 2.1 49 1.8 23 5.1 78 6.8 0 0 101 5.7

Protestant 53 7.9 204 16.1 38 4.4 295 10.5 21 4.6 137 11.9 0 0 158 8.9

Unknown 1 0.2 4 0.3 5 0.6 10 0.4 65 14.3 155 13.5 0 0 220 12.3

Missing 0 0 1 0.1 13 1.5 14 0.5 1 0.2 0 0 183 100 184 10.3

Total 668 23.8 1268 45.2 871 31 2807 100 455 25.5 1147 64.3 183 10.3 1785 100
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Religion and time until end‑of‑life decision
Among all patients who had limitations of life-sustain-
ing therapy, time from ICU admission to first end-of-
life decision decreased between studies from a median 
of 4.16  days (IQR 1.0–12.5) to 2.07  days (IQR 0.3–7.5). 

The time until limitation was significantly reduced from 
Ethicus-1 to Ethicus-2 when Catholic and Jewish phy-
sicians made end-of-life decisions (−  45% and −  56% 
respectively, Fig.  3 and supplementary Table  S10), and 
when patients were Catholic, Jewish, Protestant, or with 

Subgroup
Physician's Religion

Predicted variable

   None

P−value

   Catholic
   Greek Orthodox

OR (95% CI)

   Protestant
   Other
Patient's Religion
   None
   Catholic
   Greek Orthodox
   Protestant
   Other

Any Limitation

Any Limitation

0.086
0.674
0.209
0.428
0.352

0.497
0.732
0.068
0.373
0.615

1.81 (0.92 to 3.55)
0.86 (0.44 to 1.71)
0.49 (0.16 to 1.50)
1.62 (0.49 to 5.36)
0.66 (0.28 to 1.58)

1.59 (0.41 to 6.13)
1.13 (0.56 to 2.27)
0.41 (0.16 to 1.07)
0.67 (0.27 to 1.62)
1.14 (0.69 to 1.86)

0.2 0.5 1 2 5

Withholding Withdrawing
Fig. 1 Forest plot from the general estimating equation (GEE) model estimates showing the changes in odds ratios (OR) from Ethicus‑1 to 
Ethicus‑2 in the odds of life‑sustaining treatment withdrawal (including shortening of the dying process) with respect to different physician and 
patient religious affiliations. P values indicate the statistical significance of change for each religion factor when compared to the model’s intercept. 
Confidence intervals (CI) at 95% from the estimate indicate lower and upper limits of the changes. The size of squares positioned at fold‑change 
estimates are proportional to the size of the corresponding standard errors. Changes in odds ratios for physician and patient religious affiliations are 
estimated from separate models. The fold‑change estimates are based on the models in Tables S2, S4. Estimates for changes in odds ratios for Jew‑
ish religious affiliation are not provided as no withdrawing was recorded in Ethicus‑2

Subgroup
Physician's Religion

Predicted variable

   None

P−value

   Catholic
   Greek Orthodox

OR (95% CI)

   Jewish
   Protestant
   Other
Patient's Religion
   None
   Catholic
   Greek Orthodox
   Jewish
   Protestant
   Other

Mortality

Mortality

0.426
< 0.001
< 0.001
< 0.001
0.714
0.079

0.768
0.085
< 0.001
< 0.001
0.009
< 0.001

0.57 (0.14 to 2.30)
0.18 (0.09 to 0.37)
0.19 (0.08 to 0.43)
0.09 (0.05 to 0.18)
0.71 (0.11 to 4.50)
0.16 (0.02 to 1.23)

1.40 (0.15 to 13.30)
0.31 (0.08 to 1.18)
0.19 (0.09 to 0.42)
0.10 (0.03 to 0.33)
0.25 (0.09 to 0.71)
0.25 (0.13 to 0.48)

0.2 0.5 1 2 5

Reduced mortality Increased mortality
Fig. 2 Forest plot from the general estimating equation (GEE) model estimates showing the changes in odds ratios (OR) from Ethicus‑1 to Ethicus‑2 
in the odds of patient mortality with respect to different physician and patient religious affiliations. P values indicate the statistical significance of 
change for each religion factor when compared to the model’s intercept. Confidence intervals (CI) at 95% from the estimate indicate lower and 
upper limits of the changes. The size of squares positioned at fold‑change estimates are proportional to the size of the corresponding standard 
errors. Changes in odds ratios for physician and patient religious affiliations are estimated from separate models. The fold‑change estimates are 
based on the models in Tables S6–S7
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other non-specified religious affiliations (− 41%, − 74%, 
− 49%, and − 28% respectively, Fig. 3 and supplementary 
Table S11).

Discussion
End-of-life practices changed considerably over 16 years 
in the participating European ICUs. In this preplanned 
sub-study of a large multinational observational study 
[2], we observed that the distribution of physician reli-
gious affiliations did not substantially change over time, 
or across geographical regions. Nevertheless, substantial 
changes in end-of-life practices are highlighted by sig-
nificantly reduced patient mortality and time until end-
of-life decisions, supported by an increased awareness 
of patient-centred ICU practice through more frequent 
contemplation of patient wishes and communication 
with their families. Differences in withholding versus 
withdrawing life-sustaining treatments over 16  years of 

practice appear likely not a result of changes in practices 
within specific religious affiliations.

However, although large changes in practices with 
respect to religion can be excluded, a few wide confi-
dence intervals cannot completely exclude religion’s role 
in specific cases of end-of-life decision-making. As an 
example, withdrawing over withholding treatment was 
increasingly performed by Protestant physicians and 
physicians without religious affiliation, whereas Jewish 
physicians did not withdraw life-sustaining treatments at 
all in the Ethicus-2 study.

In the Ethicus-1 study, we concluded that a certain 
practice change might have occurred when Jewish phy-
sicians worked in environments where withdrawal 
was part of the routine decisions taken [5]. However, 
we have no explanation for this observation and why 
this practice change seems to have “disappeared”. Fur-
ther, over the 16-year observational interval, we noted a 

Subgroup
Physician's Religion

Predicted variable

   None

P−value

   Catholic
   Greek Orthodox

RC (95% CI)

   Jewish
   Protestant
   Other
Patient's Religion
   None
   Catholic
   Greek Orthodox
   Jewish
   Protestant
   Other
Physician's Religion
   None
   Catholic
   Greek Orthodox
   Jewish
   Protestant
   Other
Patient's Religion
   None
   Catholic
   Greek Orthodox
   Jewish
   Protestant
   Other

Time Until Limitation

Time Until Limitation

Time Until Death

Time Until Death

0.354
< 0.001
0.662
0.003
0.922
0.115

0.451
< 0.001
0.873
< 0.001
0.004
0.005

< 0.001
0.078
0.001
0.398
0.668
0.029

0.02
0.247
0.004
0.192
0.005
0.165

0.85 (0.61 to 1.19)
0.55 (0.44 to 0.70)
1.13 (0.65 to 1.97)
0.44 (0.25 to 0.76)
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Fig. 3 Forest plot with relative changes (RC) from the LMM estimates from Ethicus‑1 to Ethicus‑2 of time until first limitation and time until death 
with respect to physician and patient religious affiliations. P values indicate the statistical significance of change for each religion factor when com‑
pared to the model’s intercept. Confidence intervals (CI) at 95% from the estimate indicate lower and upper limits of the relative changes. The size 
of squares positioned at relative change estimates are proportional to the size of the corresponding standard errors. Relative changes for physician 
and patient religious affiliations are estimated from separate models. The relative change estimates are based on the models in Tables S8–S11
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significant reduction in the time until an end-of-life deci-
sion occurred. In general, the availability of information 
on patient wishes increased over time, and more often, 
end-of-life practices were established after previous dis-
cussions with family.

Previous studies indicate that religion and culture affect 
end-of-life practices in the ICU [5, 15, 16]. In the current 
study, we noted both an expedited process (time until 
decision) and more involvement by patients and fami-
lies in end-of-life decision-making. Although the rea-
sons for this are not clear due to the observational nature 
of the investigation, the most likely explanation is that 
since the mid-1980s, the former paternalistic model has 
given way to a model that places more value on efforts to 
respect patient autonomy and to include patients’ fami-
lies in shared decision-making [17]. We found that these 
changes were not based on changes in religious views, 
which matches the Ethicatt study results, where it was 
seen that physicians´ religious affiliation versus those 
without any affiliation had no influence on their view on 
patient autonomy [4].

Strengths and limitations
This is the first large multinational study to assess the 
impact of different religions on changes in end-of-life 
practices over time. Additionally, the same definitions 
for end-of-life practices were used to ensure comparabil-
ity between the two Ethicus studies [2, 10]. The observa-
tional nature of the study may thus reflect a reality of the 
time of investigation in the selected ICUs [8, 9]. While 
physician religious affiliations were noted from the phy-
sicians performing the actual end-of-life practices, data 
confidentiality allowed clinicians to report their reli-
gion in a protected environment, including reporting of 
practices of questionable legality in some regions, such 
as shortening of the dying process. Still, underreport-
ing of practices for fear of legal consequences cannot be 
excluded with certainty.

Our descriptive analysis also has a number of limita-
tions. First, data from only about 60% (i.e. 22 out of 37) 
of ICUs participating in Ethicus-1 was available (some 
were closed, some were clinically not comparable any-
more, and some were unable/ abstained from participa-
tion). Further, despite that some religions appear mainly 
represented in specific countries (like Judaism in Israel, 
Greek Orthodox in Greece, etc.) (supplementary Tables 
S15, S16), detailed statistical “per-country” analyses were 
refrained from in the light of the complexity of country/
regions, culture, religious affiliations, religion-related 
influence on ethical aspects, and the varying frequencies 
of respective religions within these multiple countries. 
Second, patients were followed up until ICU discharge, 
death, or 2  months from the first decision to limit 

treatment (limited observational period). Third, both 
Ethicus studies included patients who died or had limita-
tions of life-sustaining treatments. Conversely, although 
interesting, data on patients that did not die or did not 
have limitations of life-sustaining treatments are unavail-
able, preventing e.g. additional statistical comparisons 
of a “no limitation survivor group” versus a “limitation 
group” (independently of survival status). Fourth, data 
on physician religious affiliations for CPR and BD were 
not available for technical reasons, which prevented per-
forming of additional statistical subgroup analyses [e.g. 
on patients who died without having a limitation (i.e. 
failed CPR and BD subgroups) vs. patients with WH/
WD/SDP]. Fifth, distributions of physician and patient 
religious affiliations appear unbalanced, with the Catholic 
group greatly over-represented. However, this over-rep-
resentation is present in both the Ethicus-1 and Ethicus-2 
data, making overall comparison of the two time periods 
valid. Sixth, over-representation and unknown/ missing 
records of specific end-of-life practices from particular 
religious affiliations may challenge the assumption of 
statistical models presented in this observational study. 
Seventh, patient religious affiliations were unknown in a 
considerable number of cases. Despite study team efforts, 
that information was often unknown (not missing) and 
could not be retrieved in e.g. unconscious, critically ill 
patients. Nevertheless, as most decisions were made by 
physicians, the unknown data for patient religious affili-
ation may be regarded not that relevant as it would be 
for potential unknown data regarding physician reli-
gious affiliation. Further, although certainly of particular 
interest, “strength” of religious beliefs (religiosity) and/or 
“weight” of the religion in the culture of patients and fam-
ilies was not analysed in the present comparison study. 
Although this might be regarded particularly difficult 
to assess, this aspect should be explored in subsequent 
investigations. Nevertheless, based on the currently avail-
able medical literature and the results of the Ethicus-1 
study, religion plays an important factor on whether doc-
tors decide to withdraw or withhold life-sustaining treat-
ments. This is why in the Ethicus-2 study, we deliberately 
decided to choose a dependent variable of “active” (i.e. 
WD & SDP) vs. “passive” (i.e. WH) limitations in the sta-
tistical analyses. The focal point in the current analysis 
was to compare the evolution over time (16 years) using 
the exact same definitions in Ethicus-1/Ethicus-2 in the 
pre-defined end-of-life categories, including the aspect 
whether the physician decision was “active” vs. “passive”.

Among patients with an end-of-life decision, the type 
of decisions did not change significantly with respect 
to religious affiliations, while some of the confidence 
intervals are too wide to suggest that religion did not 
play a role in the decision-making processes of treating 
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physicians. Nevertheless, the models indicate that for 
some religions a large change in end-of-life practice due 
to religious affiliation can be excluded.

Another interesting observation might be that more 
patients survived after withholding life-sustaining thera-
pies on the ICU. Limitations occurred earlier, likely to 
respect patients’ wishes and to avoid invasive therapies 
that might prolong a “dying process”, and/or to avoid 
poor quality of life. Although certainly speculative, ques-
tions might remain whether some additional patients 
would survive if therapy was continued. Further, and 
importantly, decreased time until limitations might 
reflect increased attention to patient wishes and discus-
sions with families. Overall, it seems tempting to specu-
late that the fact that religious affiliations did not affect 
end-of-life decisions over a 16-year time period might 
reflect increased awareness on the importance of patient-
centred care and rapidly evolving intensive care medicine 
[17], while religious beliefs and traditions do not seem to 
be associated with changes in end-of-life practices over 
time [18].

Conclusions
In the present observational study, we observed sig-
nificant changes in end-of-life practices over 16  years 
in European ICUs, which appear not primarily driven 
by religious affiliations of ICU patients or their treating 
physicians. Importantly, although a general substan-
tial impact of religion on the noted changes in end-of-
life practices appears unlikely, more granular data on 
“strength” of religious beliefs (religiosity) and/or “weight” 
of the religion in the culture was not available and the 
observed confidence intervals do formally not allow 
to entirely dismiss any impact of religion in specific 
instances. Moreover, a reduced time until decision-mak-
ing and increased numbers of patient and family discus-
sions was noted, which may indicate increased awareness 
of the importance of end-of-life decision-making in 
today’s ICUs.
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