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Abstract

To describe current practices and barriers and support needs in gastrostomy indication and decision-making amongst
rehabilitation physicians of ALS care teams in the Netherlands. Merhods: Cross-sectional online survey of rehabilitation
physicians of ALS care teams in the Netherlands. Survey items covered current practices in zming of indication (i.e. indi-
cators and criteria), goals, inittating discussion about gastrostomy, and criteria for preferred method of placement; and barriers
and support needs in indication and decision-making. Descriptive analysis was used for quantitative responses, thematic,
and content analysis for qualitative data. Results: Twenty-nine physicians (41%) of 27 ALS care teams (71%) responded.
Timing of indication: physicians agreed on important indicators but not cutoff values/criteria. Goals: optimizing nutritional
status (100%), ensuring safe food-intake (72%), and reducing effort of meals (59%). Initiating discussion about gastros-
tomy: 52% introduces the topic early after diagnosis, 48% at indication. Criteria for method of placement included phys-
ician preference (69%), availability of service (21%), lower complication risk (17%), contraindication (59%), and patient
preference (24%). Reported barriers (69% of respondents) were: patient readiness (52%), timing of indication (31%),
and organizational barriers (18%). Support needs (62%): evidence-based timing of indication (35%) and tailored patient
education (31%). Conclusions: There is practice variation in the timing of first introduction of gastrostomy and preferred
method of placement, but agreement on goals and indicators . More evidence on optimal timing of gastrostomy place-
ment is needed. However, until then early and regular discussion of the topic of gastrostomy and better patient informa-
tion may promote patient readiness and support patient choice.
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Introduction with chewing and swallowing, and the ability to
bring food to the mouth due to reduced upper

Patients with amyotrophic lateral sclerosis (ALS) ] i
limb function (2). Prolonged, effortful meals can

often experience poor nutritional status and weight

loss due to loss of muscle mass and a reduction in
body fat mass, which is undesirable as these are
independent prognostic factors for survival (1).
The etiology of weight loss in ALS is complex and

also negatively influence quality of life and cause
distress to patients and their caregivers (3). ALS
guidelines recommend to consider gastrostomy to
support patients with ALS to meet their nutritional

multifactorial and includes increasing problems requirements (4-8). However, healthcare
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professionals find the timing of indication, discus-
sion with the patient, and placement of gastros-
tomy difficult and challenging (9).

A uniform approach to placement of gastros-
tomy is complicated by heterogeneous speed of
disease progression and difference in clinical pres-
entation (10). There is a lack of conclusive evi-
dence on effectiveness of gastrostomy in promoting
survival, weight, and quality of life (11-15).
Additionally, clear cutoff values for dysphagia,
weight loss, and respiratory impairment to support
optimal timing of gastrostomy placement are also
largely absent (2, 11). This is reflected in the
Dutch and international ALS guidelines which
offer limited help with regard to optimal timing of
gastrostomy indication (4-8). The two most com-
monly used methods of gastrostomy in ALS are
percutaneous endoscopic gastrostomy (PEG),
which has long been the golden standard and most
commonly used method, and percutaneous radio-
logical gastrostomy (PRG), also known as radio-
logically inserted gastrostomy. Studies show no
difference between PEG and PRG in the effect on
survival or weight stabilization (11, 13, 16) and
both come with advantages and drawbacks (4, 17).
Finally, a lack of patient readiness, i.e. the inability
or unwillingness to make a decision, can also com-
plicate the decision-making process (18,19).
Uncertainty on optimal timing and method of
placement, and complexity of the decision-making
process may lead to practice variation.

In the Netherlands, 38 multidisciplinary ALS
care teams coordinated by rehabilitation physicians
are responsible for the care of patients with ALS. It
is unclear what current practices with regard to gas-
trostomy are in ALS care teams. In order to improve
the clinical pathway, information provision, and deci-
sion-making on gastrostomy, we investigated (1) cur-
rent practices in timing of indication, goals, initiating
discussion about gastrostomy, and method of place-
ment (PEG or PRG) in gastrostomy amongst
rehabilitation physicians of ALS care teams in the
Netherlands, and (2) barriers and support needs in
the indication and decision-making process.

Method
Setting

In the Netherlands, care for patients diagnosed
with ALS is covered by 38 multidisciplinary ALS
care teams associated with the ALS Care Network.
The ALS Care Network is a nation-wide health-
care network aimed at providing optimal care for
people with ALS in the Netherlands. The ALS
care teams vary in number of patients and organ-
izational structure, but also in setting from small
regional hospitals, large university medical centers,
to rehabilitation centers. Care in these teams is

multidisciplinary and coordinated by a rehabilita-
tion physician.

Design and participants

We conducted a cross-sectional online survey on
gastrostomy indication and decision-making in
ALS amongst rehabilitation physicians of ALS care
teams in the Netherlands. A total of 71 rehabilita-
tion physicians of 38 ALS care teams were identi-
fied through the registry of the ALS Center
Netherlands;  rehabilitation  physicians  were
informed about the study and invited to participate
via email. After two months a reminder was sent
out to all physicians who had not yet completed
the survey. Physicians’ anonymity was ensured by
using codes instead of names.

Survey

The online survey was developed using Castor’s
Electronic Data Capture software (www.castoredc.
com). The topics of the survey were based on lit-
erature and expert opinion of rehabilitation physi-
cians (WK, EK, AV) of our ALS care team at
UMUC Utrecht, the Netherlands. All items were a
combination of multiple choice, dichotomous, and
open questions. The survey started with questions
on years of experience in ALS, the number of
patients currently in care and the number of those
with gastrostomy (PEG, PRG, or other) or naso-
gastric tube.

Current practices regarding gastrostomy. To
determine current practices regarding gastrostomy
in the Netherlands, we asked participants to
answer items on four topics. Timing of indication:
clinical indicators (malnutrition/weight loss, dys-
phagia, sufficient intake of liquids, vital capacity
(VC), prolonged and difficult meals, decreased
appetite, dependency on others, hypermetabolism,
recurrent chest infections due to aspiration, oral
hygiene) and criteria/cutoff values for these indica-
tors; guidelines used in coming to a gastrostomy
indication. Additionally, what guidelines are used
in to come to a gastrostomy indication? Goals: the
three most important goals of gastrostomy place-
ment. Initiating discussion about gastrostomy: timing
of first introduction of the topic of gastrostomy;
involvement in decision-making of family, ALS
care team members, other and healthcare profes-
sionals (HCP) outside the ALS care team; infor-
mation sources about gastrostomy provided to
patients. Method of placement: criteria for preferred
method of gastrostomy placement (PEG, PRG,
other) or nasogastric tube.

Barriers and support needs in indication and
decision-making. We included items on barriers
and support needs in the indication and decision-
making process. Barriers: difficulties or barriers in
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the process of gastrostomy indication and discus-
sion of the topic. Support needs: support needed to
enhance the process of gastrostomy indication.

Analysis

We wused descriptive statistics to summarize
responses to multiple choice and dichotomous
questions. Responses to open questions were
coded by one researcher (RVE) using open coding
and discussed with two researchers (AB, WK). For
questions on current practices, the instances of
codes were analyzed (content analysis). Generated
codes for barriers and support needs were analyzed
for themes (thematic analysis).

Results

The survey was completed by 29 of 71 physicians
(41%) of 27 out of 38 ALS care teams (71%). At
the time of survey, respondents had a median
experience of 7 years (interquartile range = 3-15)
working with ALS and mean of 20 patients in care.
Together they were responsible for 590 patients;
32% of these patients had a gastrostomy, of whom
50% had a PEG (n=93), 49% a PRG (n=91).
Three patients had a nasogastric tube, one of which
was temporary, and one a jejunal endoscopic probe.

Current practices regarding gastrostomy

Timing of indication. Clinical indicarors. All
respondents agreed on the importance of malnutri-
tion/weight loss, dysphagia, and prolonged and
effortful meals as indicators for gastrostomy (Table
1). Further important indicators, reported by 80%
or more of respondents, were recurrent chest infec-
tions, insufficient or unsafe intake of liquids, and
low vital capacity. Many respondents did report
that they viewed the indicators, including malnu-
trition/weight loss, as very subjective and
interrelated.

Criterialcutoff values. With regards to malnutri-
tion/weight loss, 76% of respondents uses a loss of
10% or more during the last three to six months
as a cutoff value. Other than that, respondents’
answers showed uncertainty and a lack of agree-
ment on cutoff wvalues/criteria for indicators.
Twelve respondents (41%) mentioned patient’s
wishes with regard to one or more of the indica-
tors, most commonly in connection to effortful
meals (11 of 12) and less often to appetite (4 of
12) and dependency on others (3 of 12).

Goals. All respondents reported optimization of
nutritional status as a goal of gastrostomy placement
(Table 2). Other frequently reported goals were safe
food-intake (72%) and reduction of effortful meals
(59%). Only 24% mentioned optimization of quality
of life and 7% prolonging survival.
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Table 1. Timing of gastrostomy indication.

Clinical indicators Respondents, n (%)

Malnutrition/weight loss 29 (100)
Dysphagia 29 (100)
Prolonged and effortful meals 29 (100)
Recurrent chest infections 27 (93)
Insufficient intake of liquids 24 (83)
Low vital capacity 24 (83)
Decreased appetite 19 (65)
Dependency on others 10 (34)
Hypermetabolism 2 (7)
Oral hygiene 2(7N
Criteria/cutoff values®
Cutoff values for malnutritionlweight loss °
> 10% weight loss in last 3-6 months 22 (76)
> 5% weight loss in last 3-6 months 11 (37)
> 10% premorbid weight loss 10 (34)
BMI < 18,5 7 (24)
> 5% premorbid weight loss 5(17)
BMI < 20 4 (14)
No explicit cutoff value 2 (7)

Guidelines Respondents, 7n(%)

Dutch guideline PEG placement
for patients with ALS
(ALS Center Netherlands 2010)

Motor neurone disease: 2 (7)
assessment and management
(NICE NG42)

Nutrition support for adults: 13
oral nutrition support,
enteral tube feeding and
parenteral nutrition
(NICE CG32)

EFNS guidelines on the 0
clinical management
of ALS (EFNS 2012)

The care of the patient 0
with ALS: Drug, nutritional,
and respiratory therapies
(AAN 2009)

Other

Guideline of ALS care team
or affiliated hospital/
rehabilitation center

29 (100)

15 (55)

n=29. * All questions on criteria/cutoff values for the clinical
indicators were open questions, except for malnutrition/
weight loss for which we provided a choice between seven
options based on existing guidelines and relevant literature.

®Multiple answers were possible. BMI: body mass index.

Initiating discussion about gastrostomy. Half
of respondents (52%) reported the topic of gas-
trostomy is first introduced by them, or another
member of the ALS care team, early after diagno-
sis, i.e. during first or second consultation, before
an indication for gastrostomy and the need to
make a decision (Table 3). The other half (48%)
introduces the topic later when there is an indica-
tion for gastrostomy.

Method of placement. Independent of other cri-
teria, 15 physicians (52%) referred to PEG as
“first choice”, “standard”, or “preferred” method
of placement versus five respondents (17%) for
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Table 2. Physician goals of gastrostomy placement.

Goals

Description

Respondents, 7 (%)

Optimize nutritional status

. to prevent weight loss and unnecessary

29 (100)

muscle loss, and ensure adequate intake
of energy, food, liquids,

and medication.
. to prevent choking, pneumonia, and

Ensure safe food-intake

21 (72)

other respiratory infections due

to aspiration.
. to decrease energy cost, time loss,

Reduce effort of meals

16 (59)

strain on patient and caregiver, and
anxiety over food intake, and provide
more time to enjoy what can be eaten
and social aspects of eating.

Optimize quality of life
Prolong survival

7 (24)
2(7)

n=29. Multiple answers were possible.

Table 3. Initiating discussion about gastrostomy.

Decision-making

Respondents, # (%)

First introduction
Early after diagnosis
At indication
Involvement in decision-making process
Family
ALS care team members ¢
Speech therapist
Dietician
Social worker
Occupational therapist
Physiotherapist
Psychologist
ALS care team during team meeting
Other healthcare professionals ®
Gastroenterologist
Pulmonologist
General practitioner
Radiologist
Others (i.e. neurologist or nurse specialist,

15 (52)
14 (48)

29 (100)

29 (100)
29 (100)
9 (31)
8 (28)
7 (24)
3 (10)
3 (10)

15 (52)
13 (45)
7 (24)
6 (21)
8 (28)

otorhinolaryngologist, anesthetist, case-manager palliative care

team, homecare team)

Information provided to support decision-making on

gastrostomy
Website of ALS Center Netherlands
Brochures from ALS care team

25 (86)
17 (59)

n=29.
#Multiple answers were possible.

PRG:; nine physicians (31%) did not state a prefer-
ence for one method over the other (Table 4).
Availability of service was also mentioned as a fac-
tor partly determining the preference for PEG
(14%) or PRG (7%); however, it is frequently
mentioned that the alternative is available to the
patient at a different hospital in the region.
Procedure-related criteria were reported for both
PEG (17%) and PRG (59%); and seven respond-
ents (24%) stated that patient preference also plays
a role in deciding on the preferred method
of placement.

Other methods. Physicians only rarely considered
placement of nasogastric tubes or chirurgical

jejunal probes. Nasogastric tubes are only consid-
ered in case of acute emergency, temporarily pend-
ing PEG/PRG placement, or in the terminal phase
of the disease. Jejunal probes were only considered
if both PEG and PRG were not possible, for
example due to unfavorable anatomy.

Barriers and support needs in indication and
decision-making

Barriers. Two-thirds of respondents (69%) expe-
rienced barriers during the indication and deci-
sion-making process (Table 5). Five respondents
(17%) reported organizational barriers, nine (31%)
reported uncertainties over the timing of indication
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Table 4. Selection criteria for preferred method of gastrostomy placement: PEG or PRG.

Criteria

Description

PEG, n (%) PRG, n (%)

Physician preference

»

... for one method (PEG or PRG) because this is

15 (52) 5 (17)

the “first choice”, “standard”, or “preferred”
method of placement of the physician and/or
hospital affiliated with the ALS care team.

Availability of service

. may play a role, in the case of PEG because it 4 (14) 2 (7)

is the only available method at the local hospital
affiliated with the ALS care team, with PRG
available at the regional university medical
center; or because there is only collaboration
with a radiologist in the case of PRG.

Lower risk of complications
probe changes.
Contraindication PEG

. due to impaired respiratory capacity or health,

. due to the procedure and less frequent 5(17)

17 (59)

or previously failed PEG placement.

Patient preference *

. for PEG over PRG because probe changes are 2 (7) 7 (24)

needed less frequently; or PRG over PEG
because conscious sedation is not needed
during the procedure making the procedure less
threatening, anxiety inducing, and
uncomfortable in their perception, and this also
enables patients to postpone decision-making

on gastrostomy.

n=29. PEG: Percutaneous endoscopic gastrostomy; PRG: Percutaneous radiological gastrostomy. Multiple

answers were possible.

? Two respondents mentioned patient preferences for both PEG and PRG; thus seven physicians mentioned in
total mentioned patient preferences in relation to method of placement.

and intervention, and the most frequently reported
barrier was promoting patient readiness to make a
decision on gastrostomy (48%). Postponement of
decision-making was most frequently mentioned in
relation to patient readiness, but also rejection of
gastrostomy in the face of clinical need. In both
situations, physicians said they sometimes find it
difficult to decide when and how to discuss the
topic in a manner that would support the decision-
making process. Finally, one respondent men-
tioned frontotemporal dementia as a potential bar-
rier hindering decision-making.

Support needs. Participants reported that more
clarity on and evidence for (timing of) indication
(35%) and better tools to tailor information to the
patient (31%) can support the decision-making on
gastrostomy (Table 6).

Discussion

Our study shows practice variation in the timing of
first introduction in the topic of gastrostomy and
method of placement amongst rehabilitation physi-
cians of ALS care teams in the Netherlands. There
is agreement on the most important goals and clin-
ical indicators for gastrostomy indication, but not
on the cutoff values/criteria for these indicators.
The majority of rehabilitation physicians reported
support needs related to evidence-based timing of
indication and placement, tailored patient informa-
tion, and promoting patient readiness.

In line with international guidelines for ALS
(4,5), the most frequently reported goals for gas-
trostomy in our survey were optimizing nutrition,
ensuring safe food intake, and reducing the effort
of meals. Although gastrostomy may help preserve
health-related quality of life in ALS (12), this was
only infrequently mentioned by our respondents
and should be considered a secondary goal of gas-
trostomy together with prolonging survival. A lack
of conclusive evidence may explain why prolonging
survival was not mentioned as a goal. Although a
recent meta-analysis reported a positive effect of
PEG on survival (20), another meta-analysis was
inconclusive (14) and the most recent study by
Vergonjeanne et al. 2021 showed that gastrostomy
placement did not have any impact on survival
(21). Studies have suggested that earlier placement
might enhance survival (21) and prevent further
weight loss (13); however, it is debatable whether
earlier placement will be acceptable to patients
with ALS (3, 19).

Respondents agree on the most important, pri-
mary clinical indicators for gastrostomy (i.e. mal-
nutrition/weight loss, dysphagia, prolonged and
effortful meals, recurrent chest infections, insuffi-
cient intake of liquids, low vital capacity).
Decreased appetite, increased dependency on
others, and hypermetabolism were mentioned less
frequently despite research showing their associ-
ation with weight loss, altered nutritional state
through lower energy intake or increased energy
needs, or decision-making on gastrostomy (3,
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Table 5. Barriers in indication and decision-making.

Respondents,
Barriers Description Respondent quotes n (%)
Experienced barriers 23 (69)
Organization
Organizational barriers ... because of the high number of “Many patients prefer to do this nearby. I would 517
HCP’s and departments involved, prefer the ALS Center because of their
lack of expertise with ALS in regional experience, care and good aftercare. Away
hospitals, and time-consuming from the ALS Center, I often find there aren't
referral processes when method of enough opportunities to have a short, fast and
placement is not available locally clear discussion about what the problems are,
how these can best be dealt with and how the
aftercare can best be arranged. I get bogged
down with assistants, secretaries, insufficient
communication etc.” (Respondent 12)
“First of all, the patient must be registered in
the right place and then the dietician must
provide proper guidance with the correct
information from the hospital where the
procedure is to be performed. PEG is done in
our hospital, but PRG is not and that requires
more energy and time investment on our part
to get it right”. (Respondent 26)
Procedure
Uncertainty over timing ... complicating discussion with patient “What does pose a problem is timing. 9 (31)
of indication and and family, and placement (i.e. not Sometimes there are apparent indications for
intervention too early or too late), because of lack PEG/PRG whereby it doesn't have to be used
of clear cutoff values, interrelated for feeding up until death, on the other hand
indicators, and unpredictable disease there is sometimes a fairly sudden progression
progression of swallowing problems/weight loss or
breathing problems that require intervention
at short notice”. (Respondent 3)
“It is sometimes difficult to discuss at the
right time when you do not know how quick
the progress will be”. (Respondent 28)
“It is a combination of ‘relative’ indicators”.
(Respondent 36)
Uncertainty over risk of “At other times, there are also complaints/ 1(3)
complications problems after placement of PEG/PRG which
depending on method of (temporarily) reduce functioning/well-being. It
placement (PEG is unclear how often this occurs in ALS
or PRG) patients and whether there is a difference
between PEG/PRG”. (Respondent 3)
Patient
Promoting patient ... was most frequently reported as a “Discussing this is not difficult, but getting 14 (48)
readiness to make a barrier in relation to postponement of people motivated in time is difficult. Many
decision on gastrostomy decision-making, i.e. unwillingness or people are reluctant for (too long) a time and
inability of some patients to discuss keep waiting and then suddenly turn out to
the topic and make a decision on want a tube at a much too late stage (where it
gastrostomy, which could result in previously had been firmly rejected time and
placement that was too late when the time again). How to get more people
patient eventually accepted the motivated for this procedure at an earlier
necessity of gastrostomy. But some stage is a real question for me”.. (Respondent
physicians also reported struggling to 12)
accept patients’ choice when they “People are not always open to it, but I do
rejected gastrostomy in the face of, discuss it with them. However, it remains
according to their physician, obvious their choice, which can sometimes lead to
clinical need unpleasant scenes”. (Respondent 46)
“The patient also has a major say in their
situation and sometimes wants something
other than what is recommended”.
(Respondent 64)
Frontotemporal “It can be difficult when there is also FTD 1(3)
dementia hindering [frontotemporal dementia]”. (Respondent 45)
process of
decision-making
No barriers 9 (31)

n=29. Multiple answers were possible.



Table 6. Physician support needs in indication gastrostomy.

Current practices and barriers 7

Support needs Description

Respondents,

Respondent quotes n (%)

Experienced support needs
Organization
Overcoming
organizational hurdles

. to facilitate communication
between different teams and
healthcare professionals.

Procedure
More evidence-
based indication

. resulting in more clarity on
cutoff values, timing, and
interrelationship of criteria, a
decision tool, and an update of
the current guideline

including PRG.

Patient
Thailored patient
information

. that includes advantages and
disadvantages of gastrostomy,
stories of other patients, and
more information on the
intervention and taking care of
the feeding tube.

More attention for
psychological factors
No support needs

“I would like a broader network of places where the

“More specific interpretation of indications: when

“What are the advantages and disadvantages

17 (62)

3 (10)
choice of PRG/PEG can be considered and

discussed. I would like to see shorter lines of

communication with the specialized home care

provider dealing with the feeding tube (working

on it). I think there could and should be a clearer

network here, managed nationally but spread

across the various regions”. (Respondent 12)

10 (35)
can one still wait (certainly with the increasing
range of energy/protein-enriched foods), when is
PEG/PRG appropriate, and at what time”.
(Respondent 3)

“An update of the [national] guideline would be
appreciated”. (Respondent 20)

“I would like to see a decision model that can
predict when the patient will need a PEG tube
based on e.g. type of ALS, survival, swallow
score, BMI (or BMI difference score), duration
of meals etc., so that the patient can be told:
based on how things are now, you will need a
PEG tube in 9 months”. (Respondent 35)

9 (31)
(quality of life gain seems to be mainly in
subjective indicators such as stressful meal
duration/exhaustion, in the case of swallowing
problems there is often a clear advantage but
weight preservation, for example, is not
immediately noticeable for the patient at that
moment)”. (Respondent 3)

“Stories from experts - explanation of procedure,
material, care”. (Respondent 28)

“For the patient, I would like to see stories from
people with similar problems, who can tell the
patient about their own experiences and
dilemmas related to the placement of a feeding
tube”. (Respondent 31)

“More opportunities to inform the patient before
tube feeding is necessary, for example about the
various possibilities for administering tube
feeding”. (Respondent 64)

“More insight into the psychological factors that 13

may play a role”. (Respondent 65)
11 (38)

n=29. Multiple answers possible.

22,23). The lack of consensus on cutoff values/cri-
teria for clinical indicators of gastrostomy found in
our survey is in agreement with findings from ear-
lier surveys in England and Canada (11, 24) and
is reflected in ALS guidelines (4-8). This stresses
the need for a more evidence-based indication.

In our survey, half of the respondents reported
lack of patient readiness as a barrier to decision-
making on gastrostomy, whereas physicians may
prefer a more proactive approach to symptom-
management, patients and their caregivers may
prefer a more reactive, wait-and-see approach (9,
18). Decision-making on gastrostomy, another

milestone in the disease, can be a difficult and
emotional process for patients and their caregivers
(2, 25) for whom psychosocial factors like coping,
illness cognitions, and the need for control may
trump medical arguments (3, 9, 19, 26,27).
Underlying this may also be a more fundamental
paradigm difference by physicians and patients of
disease versus illness, i.e. an objective, clinical
manifestation versus a subjective, experiential, psy-
chosocial experience (28). This may also be why
clinical goals like optimizing nutritional status and
ensuring safe food-intake were more frequently
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mentioned by our respondents compared to
enhancing quality of life as a goal of gastrostomy.

Stimulating patient choice in gastrostomy may
help to promote patient readiness to make a deci-
sion. Patients may desire to postpone decision-
making or even decline gastrostomy and this
should be respected by physicians while exploring
the patient’s choice and pointing out the benefits
of (timely) placement (2). Meanwhile, dietary
changes and supplementation can be explored to
provide nutritional support before and after gas-
trostomy indication (5, 15, 29). However, physi-
cians in our survey would have preferred patients
not to postpone decision-making because this can
lead to emergency placements, more complica-
tions, and possibly a negative effect on survival.
Some respondents also reported finding it difficult
to accept patients’ autonomy when they declined
gastrostomy. There is a delicate balance between
patient choice and higher risk of complications and
it is recommended that physicians discuss this
dilemma with the patient (5). Additionally, cogni-
tive impairments and especially frontotemporal
dementia can impair decision-making capacity in
ALS (30) and affect patient readiness; however,
this was only mentioned by one respondent as a
potential barrier.

Similar to studies in England and Canada (11,
24), our survey shows that in addition to clinical
factors and patient preference, availability of
options at the institution, and especially physician
preference can play a role when considering the
method of placement i.e. PEG or PRG. It has
been argued that local availability and expertise
should be the deciding factor since these influences
the success rate of placement both in terms of
mortality, complications, and aftercare (17). PEG-
placement is associated with less tube-related com-
plications compared to PRG, but is not always
possible when conscious sedation is deemed
unfeasible due to respiratory impairment (4, 17).
PRG has a higher procedural success rate (17) and
can take place later in the disease which may be
attractive to patients wishing to postpone the pro-
cedure. Additionally, the tube needs to be replaced
every three months in PRG but not in PEG.
However, since there is no difference in survival
between both methods of placement in ALS (13),
without contraindication for one of the options,
both should be discussed including advantages,
drawbacks, and safety especially in relation to
respiratory failure. Discussing decline of pulmon-
ary function in relation to both timing and pre-
ferred method of placement is crucial given the
concerns about the safety of PEG tube placement
in patients with severely restricted pulmonary func-
tion (2). If the patient prefers a different method
than locally available they can be referred to
another nearby hospital; a number of respondents

in our survey report this option. Of course, this is
easier in a small, densely populated country like
the Netherlands compared to for example Canada.

In such a difficult, emotionally charged deci-
sion like gastrostomy (25, 31), early and regular
discussion of gastrostomy is recommended (5),
and gives patients time to think things over and
become accustomed to the idea and prevents
emergency decision-making (26, 32). Additionally,
it seems important to explore motivations and
emotions underpinning patient preferences, but
also possible cognitive deficits (30) and low health
literacy which can negatively influence patient
decision-making. Decision aids have been proven
effective in supporting decision-making (33) and
can combine patient information with questions
prompting patients to reflect on their preferences
to better prepare them to discuss the decision with
HCP’s (34). Finally, all respondents in our survey
included the family of the patient in the decision-
making process and provided patients and their
families with relevant information. Timely intro-
duction of the topic, providing relevant informa-
tion, and including the family are all important
aspects of shared decision-making which supports
patient autonomy in a preference-sensitive decision
like gastrostomy (35).

Clinical and research recommendations

First, introduce the topic of gastrostomy early and,
depending on the disease progression, continue
discussing regularly. This enables patients to
reflect on their preferences and get accustomed to
the idea that they may have to make a decision on
this topic in the future and prevent emergency
decision-making. Second, provide relevant infor-
mation to all patients on gastrostomy and method
of placement (both PEG and PRG), preferably
while (a) pointing out the advantages and disad-
vantages of gastrostomy and method of placement,
(b) exploring dietary solutions to support nutri-
tional status, (c) possible underlying preferences,
emotions, and reasons, and (d) promoting patient
choice. Third, ideally, decision aids and other
information should be developed together with
patients to provide patient information and sup-
port patients in exploring their preferences, which
can help physicians to better explore patient readi-
ness and tailor decision-making to individual
patient needs. This is not an easy process, but the
research group of Hogden and colleagues in
Australia provide a useful development pathway
that could provide guidance (18, 26, 34, 36).
Fourth, prospective studies on gastrostomy in ALS
should be conducted aimed at providing conclu-
sive evidence on efficacy on survival, weight, and
quality of life, and on optimal timing. Fifth, clin-
ical implementation studies should explore how



ALS care teams can incorporate decreased appe-
tite, fear of dependency on others for feeding, and
hypermetabolism in gastrostomy indication and
decision-making.

Methodological limitations

At 41% the response rate of rehabilitation physi-
cians was low; however, over two thirds of ALS
care teams in the Netherlands were represented in
the survey. However, some of the respondents
stated that their responses represented the opinion
of all rehabilitation physicians within their ALS
care team and we assume there to be a large
degree of concordance within these teams.

Conclusion

There is evidence of practice variation in the tim-
ing of first introduction on the topic of gastros-
tomy and method of placement amongst
rehabilitation physicians in the Netherlands. There
is agreement on the goals and most relevant clin-
ical indicators for gastrostomy, but not on the cut-
off values/criteria to come to an indication. More
evidence on the efficacy and optimal timing of gas-
trostomy placement is needed. However, until
then early and regular discussion of the topic of
gastrostomy based on adequate patient information
may promote patient readiness and support
patient choice.
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