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BACKGROUND: Studies on forgoing treatment often ig-
nore treatments that are continued until death.
OBJECTIVE: To investigate how often specific treatments
are withdrawn orwithheld before death and to describe the
associated patient, physician, and care characteristics.
DESIGN:National mortality follow-back study in Switzer-
land in 2013/2014 using a standardized survey to collect
information on the patient’s end of life and demographics
on the physician.
PARTICIPANTS: A random sample of adults who died
non-suddenly without an external cause and who had
met the physician completing the survey (N = 3051).
MAIN MEASURES: Any of nine specific treatments was
continued until death, withdrawn, or withheld.
KEY RESULTS: In 2242 cases (84%), at least one treat-
ment was either continued until death or withheld or
withdrawn. The most common treatment was artificial
hydration, which was continued in 23%, withdrawn in
4%, and withheld in 22% of all cases. The other eight
treatments were withdrawn or withheld in 70–94% of
applicable cases. The impact of physician characteristics
was limited, but artificial hydration, antibiotics, artificial
nutrition, and ventilator therapy were more likely to be
withheld at home and in nursing homes than in the
hospitals.
CONCLUSIONS: Large differences exist between care set-
tings in whether treatments are continued, withdrawn, or
withheld, indicating the different availability of treatment
options or different philosophies of care. While certain
patient groups are more likely to have treatment withheld
rather than attempted, neither patient nor physician
characteristics impact the decision to continue or with-
draw treatment.
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INTRODUCTION

Overly aggressive treatment has been recognized as a seri-
ous impairment to quality of life in the final phase of life.
Furthermore, this kind of treatment is more costly than
appropriate palliative care and is viewed negatively by
the patient’s relatives.1,2 However, treatment such as arti-
ficial hydration and certain medications can also play an
important role in maintaining an optimal quality of life
until the moment of death. The time when potentially
life-sustaining treatment should be dispensed with and the
ethics of this decision are matters of intense debate with
strong intercultural differences.3–5

The decision to forgo treatment—that is to say, to with-
draw or withhold treatment before death—is often made
because there is ‘little chance of improvement’, although
specific reasons such as ‘loss of dignity’ are more common
for certain patient groups, such as the very old and people
with dementia.5–8 General population samples, i.e. those
without a terminal illness, show that most people would
prefer to forgo treatment in some situations.7 Previous
studies using nationwide samples found that forgoing po-
tentially life-sustaining treatment was the end-of-life deci-
sion with the greatest life-shortening impact in many coun-
tries, in up to 22% of deaths in Sweden, 23% in Denmark,
and 37% in the Netherlands.6,9 In the German-speaking
part of Switzerland, the decision to forgo treatment proba-
bly had the greatest life-shortening impact in 29% of deaths
in 2001, rising to 35% in 2013.10 However, all these studies
prioritized medical end-of-life decisions (MELDs) accord-
ing to the action that shortened life the most, which is a
questionable approach, since in practice MELDs are often
combined. When including cases where forgoing treatment
was not the life-shortening action with the greatest impact,
70% of eligible (i.e. non-sudden, ‘expected’) deaths in the
German-speaking part of Switzerland in 2013 were preced-
ed by a decision to forgo treatment, although the preva-
lence in the French-speaking (60%) and Italian-speaking
(57%) regions was lower.9,10

Despite interest in the topic, most clinical research in-
vestigates only those potentially life-sustaining treatments
that are forgone, without taking into account how often
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treatments are continued until death.4,8,9,11 This means that
the proportion of treatments such as artificial nutrition,
chemotherapy, and antibiotics that are forgone or continued
until death is unknown. Knowledge of such patterns will
help both clinicians and patients to understand end-of-life
decision-making in clinical practice and help to develop
guidelines that assist their shared decision-making. Fur-
thermore, research frequently reports on treatments for-
gone, without distinguishing between those that are with-
drawn and those that are withheld. Many guidelines em-
phasize that there is no ethical difference between the two,
but studies have shown that this does not correspond to the
views of clinicians or the general public.12–14 In addition,
the availability of treatment and support in different care
settings may influence decisions to withhold (i.e. not even
attempt) or to start and later withdraw a particular treat-
ment. Grouping all these clinically different practices to-
gether may obscure important differences in the when,
where, for whom, and by whom these decisions are made.
Using data from a nationwide mortality follow-back study

in Switzerland, we investigated how often specific treatments
were forgone among all adult deaths. We also investigated
which patient and physician characteristics were associated
with withdrawing or withholding the most commonly forgone
treatments. Switzerland provides a good case study for inves-
tigating end-of-life decisions in a wider international context,
as its statutory health insurance system combines mandatory
coverage and private insurance, as found in other countries.15

Furthermore, end-of-life care in Switzerland is characterized
by a strong emphasis on patient autonomy and the implemen-
tation of advance directives, which are common in other
countries such as the Netherlands, Australia, and the
USA.16–19

METHODS

Sample and Data Collection

Data was collected through a nationwide mortality follow-
back survey. The Swiss Federal Statistical Office drew a
random sample of death certificates on a weekly basis
between August 1, 2013, and January 31, 2014. Question-
naires were mailed to the certifying physicians. From this
sample, we included data on all people who died at the
age of 18 or over, when the physician who completed the
questionnaire did not consider the death to have been
unexpected.

Survey

A standardized survey collected information about medical
end-of-life decisions regarding the patient, as well as the role
(generalist vs. specialist) and duration of practice of the at-
tending physician. Physicians indicated when they had first
had contact with the patient and whether or not the patient’s

death was sudden and unexpected. A multiple-choice question
with an open ‘other’ option was used to inquire about treat-
ments that were withheld or withdrawn before death. A sepa-
rate question asked whether any treatments were continued
until death. We focused on nine specific treatments: artificial
hydration, antibiotics, artificial nutrition, ventilator therapy,
surgery, chemotherapy, blood and blood products, dialysis,
and radiotherapy. Patient demographics (age, sex, and region
of residence) were collected from the death certificate. The
study questionnaire20 and more details are given
elsewhere.9,10

Analysis

Descriptive statistics were used to yield weighted percentages
with 95% confidence intervals. Multivariable logistic regres-
sion analysis was conducted to test the association between
patient, care, and physician characteristics with forgoing spe-
cific treatments. Differences in response rate were adjusted for
sex, age, and region (German-speaking, French-speaking, and
Italian-speaking). As previous studies have shown differences
in end-of-life decision-making between the Swiss language
regions, we corrected for region as well as for
sociodemographic and care characteristics in our analyses.9,10

The free-text comments in the ‘other’ option were classified
manually into existing categories wherever possible. Listwise
deletion was applied to the missing values (< 1.4%).

Ethics

Consent from the patient was waived by the Zurich Cantonal
Ethics Committee (KEK-StV No. 23/13).

RESULTS

Description of the Study Population

In total, 3678 deaths fulfilled the general inclusion criteria for
MELDs. We excluded the deaths of those for whom no infor-
mation was available on withholding, withdrawing, or con-
tinuing treatment; those with whom the physician filling in the
questionnaire did not have any contact before death; and those
who died from external causes (e.g. accidents). This left a final
sample of 3051. The age group between 80 and 89 years was
the largest (39%; Table 1). The study population included
slightly more women (54%) than men (46%). The most com-
mon cause of death was cancer (30.5%), followed by cardio-
vascular disease (26%) and diseases of the nervous system
(19%). Death most commonly occurred in hospitals (40%),
followed by in nursing homes (32%), in elderly care resi-
dences (12%), and at home (11%). Only a small number of
people died in hospices or palliative care units (5%). Most
questionnaires were completed by generalists (67.5%) and
physicians who had graduated no longer than 15 years earlier
(42%).
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Frequency of Treatments Withheld, Withdrawn,
or Continued

For 2242 (73%) of the 3051 deceased patients, at least one
of the nine specified treatments was either continued until
death or withheld or withdrawn. The treatment most com-
monly mentioned at the end of life was artificial hydration
(1496 cases). Artificial hydration was continued until
death in 750 cases (23% of the total study population),
withdrawn in 136 cases (4%), and withheld in 614 cases
(22%; Table 2). In four of the cases, artificial hydration
was both withdrawn and withheld: this happened, for
instance, when there was a discussion on restarting the
treatment after it had once been withdrawn. In cases
where artificial hydration was an applicable treatment,
therefore, it was forgone in 53%, by far the lowest figure
for all the treatments included in the survey. The treatment
with the highest percentage forgone was radiotherapy:
although only 7% of the patients overall were eligible
for this treatment, it was withheld or withdrawn in 94%
of the cases. Artificial nutrition, surgery, chemotherapy,
and dialysis were all forgone in more than 86% of cases;
ventilator therapy and blood/blood products were forgone
in 80% and 79%, respectively; antibiotics were forgone in
70% of the applicable cases.

Figure 1 shows the frequency of specific treatments contin-
ued, withdrawn, or withheld for patients who died in hospitals
(including palliative care units), at home (including elderly
care residences and others), and in nursing homes. Both with-
drawing and continuing treatment were more frequent for
people who died in hospitals than for people who died in other
places.

Determinants of Withholding Rather than
Attempting Potentially Life-sustaining
Treatment

Our study revealed that the four treatments most commonly
forgone at the end of life were artificial hydration, artificial
nutrition, antibiotics, and ventilator therapy (Table 3). For all
four treatments, people who died of organ failure or other
reasons were less likely to have their treatment withheld than
those who died of cancer. All treatments were more likely to
be withheld for people who died in nursing homes or at home
than for those who died in hospitals. In particular, artificial
hydration was twenty times more likely to be withheld in
places outside hospitals. Antibiotics, artificial nutrition, and
ventilator therapy were more likely to be withheld for older
people and women. Even when controlling for place of death,
specialist physicians were less likely to withhold artificial
hydration, artificial nutrition, or ventilator therapy than gener-
alists. The length of a physician’s career had only a limited
effect: physicians who graduated less than 15 years ago were
less likely to withhold artificial hydration or antibiotics. All
treatments were less likely to be withheld in the French- and
Italian-speaking parts of Switzerland than in the German-
speaking part.
In contrast, we found no significant differences between

patient groups nor a significant influence of physician charac-
teristics on the decision to withdraw rather than continue
potentially life-sustaining treatment for any of the four treat-
ments (Table 4). Artificial hydration and nutrition, however,
were more likely to be withdrawn in the French-speaking
region than in the German-speaking region (OR 1.92, 95%
CI 1.22–3.02, and OR 2.35, 95% CI 1.09–5.04, resp.).

DISCUSSION

This is the first mortality follow-back study to investigate
withholding and withdrawing of potentially life-sustaining
treatment, as well as the continuation of such treatment until
death. Most potentially life-sustaining treatments are either
withheld or withdrawn before the end of life, but there is
considerable variation between specific treatments and places
of death. The four most common treatments—artificial hydra-
tion, nutrition, ventilator therapy, and antibiotics—were with-
drawn or withheld 53 to 87% of the time, with artificial
hydration most often being continued until death. Both con-
tinuation and withdrawal of treatment were more frequent in
hospitals, especially for artificial hydration. Older people and

Table 1 Descriptors of the Study Population: All Deaths Eligible for
a Medical End-of-Life Decision with Information on Forgone or

Continued Treatments (N = 3051)

n* %*

Patient
Age
18–65 364 11.6
65–79 787 25.0
80–89 1167 38.8
≥ 90 733 24.7
Sex
Male 1439 45.8
Female 1612 54.2

Cause of death
Cancer 986 30.5
Cardiovascular disease 767 25.9
Respiratory failure 342 10.9
Nervous system disease 551 18.6
Other or unknown 405 14.0

Place of death
Hospital 1258 40.1
Hospice/palliative care unit 150 5.2
Nursing home 928 31.9
Elderly care residence 372 11.9
Home 332 10.7
Other 7 0.2

Region
German-speaking 1870 74.4
French-speaking 808 20.4
Italian-speaking 373 5.2

Physician
Physician’s role
Generalist 2016 67.5
Specialist 993 32.5

Physician graduated
30+ years ago 1028 33.6
15–29 years ago 740 24.6
< 15 years ago 1276 41.8

*Unweighted n, weighted %

Penders et al.: Continuing, Withdrawing, and Withholding Medical Treatment JGIM128



women were more likely to have treatment withheld rather
than attempted, with the exception of artificial hydration.
Treatment was less likely to be withheld from people who
died of cancer than from people who died of causes other than
cancer. The impact of physician characteristics was limited,
with specialists—even when controlling for place of
death—and younger physicians being less likely to withhold
certain treatments.
Our study shows how often a variety of treatments are

forgone at the end of life in comparison with the continuation
of those treatments until death. By using a random sample of
nationwide data, we were able to investigate the impact of
patient and physician characteristics in different care settings.
We were also able to disentangle withdrawing and withhold-
ing treatment. Compared with previous research, therefore,

our study provides a better representation of continuing and
forgoing potentially life-sustaining treatment and offers great-
er insight into clinical practice.
Previous research has shown that inappropriate drug use at the

end of life is common.21,22 However, it can be hard to determine
whether particular medications have a potentially life-sustaining
effect, and thus whether withholding or withdrawing these med-
ications is appropriate. Our study shows that treatments with a
potentially high burden—such as chemotherapy—are most often
withheld or withdrawn. This is in line with the current ethical
understanding of the merits of forgoing treatment when its ben-
efits are small in relation to the risk of harming the patient.5

Aggressive treatment, such as chemotherapy, given at the end of
life has been recognized as harmful to both the quality of care and
the quality of life.23,24

Table 2 Applicable Life-sustaining Treatments at the End of Life: Continued Until Death, Withdrawn, and Withheld (N = 2242)

Type of treatment Treatments
continued

Treatments forgone

Withdrawn Withheld % forgone of applicable¶

n* %** n* %**† n* %**†

Artificial hydration 750 22.8 136 4.2 614 21.7 53.1
Antibiotics 414 12.9 262 8.5 623 21.4 69.8
Artificial nutrition 132 4.2 104 3.2 705 24.3 86.6
Ventilator therapy 171 5.2 84 2.7 521 17.8 79.8
Surgery 47 1.6 17 0.6 347 11.9 88.9
Chemotherapy 54 1.7 90 2.8 287 9.5 88.1
Blood and blood products 72 2.3 35 1.1 223 7.6 78.7
Dialysis 34 1.1 39 1.3 208 6.9 88.6
Radiotherapy 12 0.4 16 0.5 189 6.3 93.8

*Unweighted n, weighted %
**As a percentage of total study population (N= 3051)
†Number of cases where both withheld and withdrawn were applicable: artificial hydration = 4, antibiotics = 6, artificial nutrition = 5, ventilator
therapy = 2, surgery = 1, chemotherapy = 2, blood and blood products = 1, dialysis = 3, radiotherapy = 1
¶Percentage of withheld and withdrawn per sum of individuals with respective treatment continued, withdrawn, or withheld

Figure 1 Potentially life-sustaining treatments at the end of life: percentage of cases where treatment was continued to death, withdrawn, or
withheld, by place of death (n = 2242). Number of cases where treatment was continued, withdrawn, or withheld at the end of life. ‘Other’
includes home, elderly care residence, and other venues. When treatment was both withheld and withdrawn, it was categorized as withdrawn

for the purposes of this figure, as this is the more explicitly life-shortening decision
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Table 3 Logistic Regressions of Withholding the Four Most Common Treatments at the End of Life Compared with Those for Whom That
Treatment Was Attempted (Withdrawn or Continued)

Artificial hydration Antibiotics Artificial nutrition Ventilator therapy

N = 1474 N = 1273 N = 927 N = 765

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Patient’s age 1.01 (1.00–1.03) 1.02 (1.01–1.03) 1.05 (1.04–1.07) 1.05 (1.04–1.07)
Patient’s sex
Male Ref Ref Ref Ref
Female 1.26 (0.92–1.72) 1.33 (1.02–1.74) 1.55 (1.05–2.23) 1.58 (1.05–2.35)

Cause of death
Cancer Ref Ref Ref Ref
Organ failure* 0.39 (0.25–0.59) 0.32 (0.23–0.46) 0.31 (0.18–0.52) 0.13 (0.08–0.23)
Other 0.60 (0.39–0.94) 0.66 (0.46–0.94) 0.36 (0.22–0.61) 0.18 (0.10–0.33)

Place of death**
Hospital Ref Ref Ref Ref
Nursing home 22.19 (13.79–35.69) 4.19 (2.77–6.33) 8.17 (3.95–16.94) 3.37 (1.71–6.67)
Home 23.06 (13.14–40.48) 3.13 (1.93–5.07) 4.25 (2.03–8.88) 3.46 (1.41–8.53)

Physician was a
Generalist Ref Ref Ref Ref
Specialist 0.56 (0.38–0.82) 0.82 (0.58–1.14) 0.52 (0.33–0.82) 0.27 (0.17–0.44)

Physician graduated
30+ years ago Ref Ref Ref Ref
15–29 years ago 1.08 (0.71–1.65) 0.71 (0.49–1.02) 1.33 (0.73–2.44) 1.37 (0.67–2.84)
< 15 years ago 0.57 (0.36–0.88) 0.56 (0.38–0.81) 1.63 (0.89–2.97) 1.38 (0.72–2.63)

Region
German-speaking Ref Ref Ref Ref
French-speaking 0.41 (0.26–0.63) 0.49 (0.35–0.68) 0.61 (0.38–0.98) 0.26 (0.16–0.43)
Italian-speaking 0.06 (0.03–0.11) 0.41 (0.27–0.60) 0.50 (0.29–0.85) 0.33 (0.18–0.60)

Italic indicates statistical significance (P < 0.05)
When treatment was both withheld and withdrawn, it was categorized as withdrawn for the purposes of this analysis, as this is the more explicitly life-
shortening decision
Missing on physician role = 8, years since physician’s graduation = 1
OR, odds ratio; CI, confidence interval
*Includes diseases of the circulatory or respiratory system
**Home includes elderly care residences and ‘others’. Hospital includes palliative care units

Table 4 Logistic Regressions of Withdrawing the Four Most Common Treatments at the End of Life Compared with Those for Whom That
Treatment Was Continued, for People Who Died in Hospital

Artificial hydration Antibiotics Artificial nutrition Ventilator therapy

N = 695 N = 464 N = 191 N = 225

OR (95% CI) OR (95% CI) OR (95% CI) OR (95% CI)

Patient’s age 1.00 (0.98–1.02) 1.01 (0.99–1.02) 1.00 (0.98–1.02) 0.99 (0.97–1.02)
Patient’s sex
Male Ref Ref Ref Ref
Female 0.75 (0.47–1.19) 0.92 (0.61–1.38) 0.95 (0.47–1.94) 0.95 (0.51–1.77)

Cause of death
Cancer Ref Ref Ref Ref
Organ failure** 0.78 (0.45–1.35) 0.84 (0.52–1.35) 0.34 (0.15–0.78) 0.50 (0.22–1.16)
Other 1.06 (0.60–1.86) 1.14 (0.67–1.93) 0.71 (0.31–1.60) 0.74 (0.29–1.89)

Physician was a
Generalist Ref Ref Ref Ref
Specialist 0.97 (0.61–1.55) 1.37 (0.91–2.08) 0.71 (0.33–1.53) 1.57 (0.73–3.38)

Physician graduated
30+ years ago Ref Ref Ref Ref
15–29 years ago 2.06 (0.62–6.86) 0.84 (0.32–2.18) 0.80 (0.20–3.21) 0.83 (0.25–2.80)
< 15 years ago 1.95 (0.64–5.89) 0.88 (0.38–2.05) 0.86 (0.25–3.01) 0.96 (0.32–2.88)

Region
German-speaking Ref Ref Ref Ref
French-speaking 1.92 (1.22–3.02) 1.15 (0.73–1.79) 2.35 (1.09–5.04) 0.96 (0.50–1.83)
Italian-speaking 1.04 (0.50–2.17) 0.67 (0.36–1.25) 0.83 (0.30–2.30) 0.70 (0.26–1.84)

Italic indicates statistical significance (P < 0.05)
When treatment was both withheld and withdrawn, it was categorized as withdrawn for the purposes of this analysis, as this is the more explicitly life-
shortening decision
Missing on physician role = 8, years since physician’s graduation = 1
OR, odds ratio; CI, confidence interval
**Includes diseases of the circulatory or respiratory system
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The most common treatment continued at the end of life
was artificial hydration. The decision to continue, withdraw or
withhold artificial hydration played a part in almost half of all
deaths and the likelihood of artificial hydration being contin-
ued in these cases was nearly 50%. Guidelines on the contin-
uation or discontinuation of artificial hydration and nutrition
provide no clear recommendations on the best course of action
at the end of life and often just refer to advanced directives and
shared decision-making.25 While it is commonly understood,
particularly in ambulatory and nursing home palliative care
settings, that dying patients do not need artificial hydration,
many physicians still believe a decision to forgo artificial
hydration has some life-shortening effects or that providing
intravenous hydration is the minimum standard of care.26,27

Differences between places of death in the frequencies of
continuing, withdrawing, or withholding treatment were con-
siderable. The four treatments were three to twenty times more
likely to be withheld in nursing homes or at home than in
hospitals. Treatment decisions may be related to experience
with complex end-of-life decisions and ease of access to
infrastructure for medical treatment. Our data, however, does
not allow any inference on potential overuse in hospitals or
underuse in nursing homes. Patients are also more likely to be
cared for by specialist physicians in hospitals. Even after
controlling for place of death, we found that specialists were
less likely to withhold several treatments. Alternatively, peo-
ple who die at home or in nursing homes may have engaged in
more advanced care planning to make their wishes known,
which often involves decisions to withhold or withdraw
treatment.28

A decision to withhold rather than attempt treatment was
less likely to be made for those who died of non-cancer causes
than for those who died of cancer. However, the cause of death
had no impact on the likelihood of withdrawing treatment
once it had been started. This suggests that the decision to
continue or withdraw treatment may be based more on acute
symptoms or prognosis, whereas the decision to attempt or
withhold treatment is also influenced by the diagnosis. These
differences between the causes of death may be attributable to
the difficulty of accurate prognostication for people with non-
cancer diagnoses or the higher frequency of advanced care
planning with people who die of cancer.28,29 Our findings that
women were more likely to have antibiotics, artificial nutri-
tion, or ventilator treatment withheld are in line with a sys-
tematic review that found non-treatment decisions to be more
frequent among women.30

Our study had a number of limitations. Because the data
was retrospective, our study might be susceptible to recall bias
on the part of the physicians. This was countered by limiting
the time between the patient’s death and completing the ques-
tionnaire and by the use of medical records as a memory aid.
We performed additional analyses for the impact of delayed
reporting for all nine specified treatments. We adjusted for
place of death and language region, as both experienced delay
in questionnaire completion. We did not have access to the

cause of death that appeared on the death certificate but relied
on broad categories given by the physicians in the question-
naire. A more detailed distinction between different causes of
death may have provided better insight into the link between
the continuation or forgoing of treatments and patient-specific
care needs. Finally, we recorded the place of death instead of
the place where the patients spent most of their time at the end
of life. This means that there may be a selection bias in the
reported frequency of attempted or withheld treatments: those
who lived at home or in nursing homes might not have wanted
treatment withheld at the end of life, and so might have been
transferred to the hospitals where they eventually died.
In conclusion, treatments with a potentially high burden are

rarely continued until death.31 Treatments with a less clear
impact—either burdensome or beneficial—are more often
continued. The differences between care settings suggest that
decisions are sometimes based on available support rather than
guidelines. Our results also suggest that, in clinical practice,
the decision to withdraw treatment is based on considerations
more similar to the decision to continue treatment than to the
decision to withhold treatment. Future studies should collect
detailed information on the decision-making process and care
in the last phase of life, to ascertain how often the decision to
forgo or continue care is in line with best practice. Insight into
how physicians understand the potential benefits and burdens
of life-sustaining treatments would be valuable in assessing
the need for better guidelines and education to improve care at
the end of life.
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