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Prenatal (non)treatment decisions in extreme prematurity:
evaluation of Decisional Conflict and Regret among parents
R Geurtzen1, J Draaisma1, R Hermens2, H Scheepers3, M Woiski4, A van Heijst1 and M Hogeveen1

OBJECTIVE: To evaluate Decisional Conflict and Regret among parents regarding the decision on initiating comfort or active care in
extreme prematurity and to relate these to decision-making characteristics.
STUDY DESIGN: A nationwide, multicenter, cross-sectional study using an online survey in the Netherlands. Data were collected
from March 2015 to March 2016 among all parents with infants born at 24+0/7–24+6/7 weeks gestational age in 2010–2013. The
survey contained a Decisional Conflict and Decision Regret Scale (potential scores range from 0 to 100) and decision-making
characteristics.
RESULTS: Sixty-one surveys were returned (response rate 27%). The median Decisional Conflict score was 28. From the subscores
within Decisional Conflict, ‘values clarity’ revealed the highest median score of 42—revealing that parents felt unclear about
personal values for benefits and risks of the decision on either comfort care or active care. The median Decision Regret score was 0.
Regret scores were influenced by the actual decision made and by outcome: Decision Regret was lower in the active care group and
in the survivor group.
CONCLUSION: We found little Decisional Conflict and no Decision Regret among parents regarding decision-making at 24 weeks
gestation.
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INTRODUCTION
When an extreme premature birth is imminent, (non)treatment
decisions have to be made. There is a gray zone in which
resuscitation is discretionary. This zone starts at 22 or 23 weeks
and runs up to 24 or 25 weeks gestation—regional differences
have been described.1–8 Within this gray zone, shared decision-
making is the preferred decision model2,9,10 and thus parental
involvement is necessary.
Professionals’ concerns exist on the burden that decision-

making may put on parents,11,12 but it is shown that parents
themselves do want to participate.13,14 Parental involvement in
neonatal end-of-life decisions (evaluated 3 or 13 months after the
death of the baby) was rarely considered to be too burdensome.14

Furthermore, the perception of a shared decision is associated (in
the long term) with lower grief scores compared with informed or
paternalistic decision-making.15 Kaempf et al.9 found hardly any
significant concern among parents using their counseling frame-
work in extreme prematurity. Besides that, there is little
information about the psychological consequences of parental
decisions in the neonatal intensive care unit; information on long-
term impact (for example, stress, regret, impact on families) on
parents is needed.12 It is acknowledged that making treatment
decisions can exert a substantial negative emotional effect on
surrogates,16 though this is not specifically researched for prenatal
decision-making in extreme prematurity. No data on Decisional
Conflict or Regret among parents exist, but it is known that
Decisional Conflict and uncertainty in decision-making is greater
when persons feel uninformed about the options, are unclear
about personal values or feel unsupported in deciding.17 Parents

have described exactly these circumstances in decision making in
extreme prematurity.13,18–20 Since 2010, the Dutch guideline on
perinatal practice in extreme prematurity has lowered the limit of
viability from 25+0/7 to 24+0/7 weeks gestational age (GA) and
requires parental informed consent for active treatment.21

Therefore, we aimed to evaluate Decisional Conflict and Regret
in extreme prematurity regarding initiating comfort or active care
and to relate these to decision-making characteristics (participa-
tion in the decision, which decision was made, outcome).

METHODS
Study design
A nationwide, multicenter, cross-sectional study using a survey among
parents with infants born at 24+0/7–24+6/7 weeks GA.

Setting
This survey is part of the Dutch PreCo study evaluating care and
counseling in extreme prematurity (clinicaltrials.gov, NCT02782650 and
NCT02782637) with the ultimate goal of developing a framework to
support prenatal counseling in extreme prematurity. We conducted this
nationwide PreCo parents’ survey in all 10 Dutch perinatal care centers.
The study protocol was approved by the central institutional review board
(IRB) and confirmed by local boards.

Study population
Medical databases were used to identify infants born at 24+0/7–24+6/7

weeks GA in the first 3 years after introduction of the new Dutch guideline
(2010 October to 2013 September). The only exclusion criterion was active
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termination of pregnancy. There was no standard approach to prenatal
counseling. All eligible parents of these infants received an introductory
letter through clinicians of the hospital of birth. A closed envelope was
accompanying this letter, containing comprehensive patient information,
informed consent forms and a return envelope—subjects could choose
whether they wanted to open it. This adapted form of ‘opt-in’ recruitment
strategy was agreed upon with the IRB. Informed consent was returned to
the lead investigator who was also available to subjects to answer
questions at any stage. After informed consent, a written survey or
web-link (as preferred) was sent to parents. Data were collected from
March 2015 to March 2016, so at least 1.5 years and up to 5.5 years after
birth of their infant. No reminders were sent on explicit decision of the IRB.

Survey design and data collection
The PreCo parents’ survey addressed both parents’ experiences on
prenatal counseling and on decision-making in extreme prematurity. This
study concerns the results of the decision-making part, regarding the
decision on initiating active care or comfort care. We were particularly
interested in the Decisional Conflict and Decision Regret of parents and
wanted to relate these to (perceived) characteristics of the decision-
making. These decision-making characteristics were: who made the
decision (parents/joint decision parents decisive/joint decision equally
decisive/joint decision doctor decisive/doctor), whether parents felt they
had a choice (yes/no), the actual decision made (comfort care/active
care/other), outcome of their baby (survival/death), and self-reported child
morbidity (minor, -/major, -/severe physical or intellectual disabilities). The
original validated Decisional Conflict Scale (DCS)17,22 (version: statement
format) and Decision Regret Scale (DRS)23,24 were translated into Dutch
and adapted to the decision-making in the situation in extreme
prematurity.25 Subsequently, the project team members reviewed the
questionnaire as well as the members of the Dutch patient support group
(Vereniging Ouders van Couveusekinderen). Furthermore, input from the
IRB was used for further improvement. Our adapted DCS consisted of 15
items, versus 16 items in the original scale; the question: ‘I expect to stick
with my decision’ was not included owing to the nature of this decision
and the timing of the survey. Parents were instructed to remember how
they felt at the time of decision-making while filling out the DCS and
statements were written in past tense. Our adapted DRS consisted of five
items, identical to the original scale. Cronbach’s alpha was calculated for
our DCS and DRS (for the original validated DCS a Cronbach’s alpha of
40.78 was reported,17 and for the DRS 0.81–0.9223). The DRS was
presented to all participants but at explicit request of the patient support
group the DCS only to the parents who felt that they had a choice in
decision-making.

Data analysis
Summary statistics were calculated as frequencies and proportions of the
respondents for that specific question. Conforming to the user manuals,
item scores on the DCS and DRS were first mirrored when applicable and
thereafter summed to reach a sum score, which ranged from 0 to 100 on
both scales; 0 meaning low conflict or regret. A DCS score o25 is
associated with implementing decisions and scores 437.5 are associated
with decision delay or feeling unsure about implementation,17 for DRS no
formal cutoff score exists, but others considered 0 as no regret, 1–25 mild
regret and 425 moderate-to-strong regret.26 For analysis of reliability of
the adapted DCS and DRS scale, Cronbach’s alphas were calculated. To
compare scores between groups based on decision-making characteristics,
Mann–Whitney U (2 groups) or Kruskal–Wallis (42 groups) were used.
Exact P-values were provided, and values o0.05 were considered
statistically significant. Statistical analyses were conducted using IBM SPSS
Statistics (Version 20.0. Armonk, NY, USA: IBM Corp).

RESULTS
Out of the 229 approached parent(s), 67 gave informed consent,
and 61 surveys were returned (response rate 27%). Backgrounds
of the participants are presented in Table 1. Of the participants,
84% opted for active treatment, 9% for comfort care and 7% for
‘other’. In the last group, the plan could be described as a ‘wait-
and-see’ approach or the plan was unclear. The decision-making
information shows that 80% felt that they had a choice in deciding

whether to initiate care or not. According to the parents, most
decisions were made together by the doctor and parents (62%).
Figures 1 shows the DCS. Median DCS was 28 (interquartile

range 17–35), with a Cronbach’s alpha of 0.86. When DCS scores
between different groups were compared based on ‘who made
the decision’, ‘actual decision made’, ‘outcome’ and ‘morbidity’, no
significant differences were found (P= 0.60, P= 0.09, P= 0.29 and
P= 0.12, respectively). The median scores for the subscales within

Table 1. Background of the participants

n %

Demographics of the parents
Survey filled in by
Both parents 39/61 64
Mother only 16/61 26
Father only 5/61 8
Unknown 1/61 2

Highest degree of education
Low (maximal secondary education) 0/61 0
Medium (post secondary non academic) 18/61 30
High (academic / college or university) 35/61 57
Unknown 8/61 13

Median age of the mother (at delivery) 31.5 years (IQR
27–36
years)

Perinatal data
Any prior pregnancies 21/54 39
Prior miscarriage 5/54 9
Prior extreme premature birth
(GA 24–26 weeks)

1/54 2

Prior premature birth (GA 27–37 weeks) 2/54 4
Prior stillborn child 3/54 6

Timing of the counseling conversation
At day of birth 13/48 27
1 day before birth 2/48 4
2–3 days before birth 13/48 27
43 days before birth 16/48 33
Do not remember 4/48 8

Decision-making characteristics
Decision made on initiating care
Active treatment 46/55 84
Comfort care 5/55 9
Other (for example, wait and see) 4/55 7

Outcome (in case of active treatment)
Survivor 24/50 48
Death 22/50 44
Both (twin pregnancy with one survivor
and one deceased)

4/50 8

Self-reported child morbidity (in case of
survival)
Any physical disabilities
(minor–major–severe)

6–0–0/26 23–0–0

Any intellectual disabilities
(minor–major–severe)

2–0–1/27 7–0–4

Decision-making information
Persons deciding whether or not to initiate
active care
Parent(s) 6/54 11
Joint decision parent(s) and doctor,
parental opinion decisive

13/54 23

Joint decision parent(s) and doctor, both
equally decisive

17/54 30

Joint decision parent(s) and doctor, doctors’
opinion decisive

5/54 9

Doctor 10/54 18
Do not remember 3/54 5
Other (for example, ‘obvious’ or
‘unclassifiable’)

2/54 4

Parents who felt like they had a choice on
whether or not to initiate active treatment for
their baby (% yes)

43/54 80

Abbreviations: GA, gestational age; IQR, interquartile range.
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the Decisional Conflict Scale were as follows: uncertainty 33,
informed 17, values clarity 42, support 17, and effective
decision 17.
Figure 2 shows the DRS. Median DRS was 0 (interquartile range

0–15), with a Cronbach’s alpha of 0.79. When DRS scores between
different groups were compared based on ‘who made the
decision’, ‘whether parents felt they had a choice’ and ‘morbidity’,
no significant differences were found (P= 0.54, P= 0.30 and
P= 0.052, respectively). When comparing DRS between the
different ‘actual decision made’, there was a significant difference
(P= 0.004): a median DRS of 0 in the active care group, 5 in the
comfort care group, and 30 in the group ‘other’. Significant
differences also existed based on ‘outcome’ (P= 0.025): a median
DRS of 0 in the survivor group, 7.5 in the deceased despite active
care group, and 10 in the group ‘both’.

DISCUSSION
Prenatal decisions on initiating care in extreme prematurity have a
major impact on parents. In this Dutch study, parents retro-
spectively reported having relatively little Decisional Conflict and
even lower Decision Regret regarding the decision to initiate
active care at 240/7–24+6/7 weeks GA. At this age, active care is
discretionary in the Netherlands. We are aware of the regional
differences in both lower and upper limits of gestation in which

both active and comfort care are optional, but a zone in which
parents will be involved in this decision-making exists almost
everywhere. In our study, scores were not dependent on who had
made the decision (for DRS and DCS) and on whether parents felt
they had a choice (for DRS only). Decision Regret may be
influenced by both the actual decision made (active care versus
comfort care versus ‘other’) and the outcome (survival when
decided active care). A median Decisional Conflict score of 28 in
our sample indicates a low ‘state of uncertainty about a course of
action’ regarding the decision on initiating active care at 24 weeks
GA.17 The degree of Decisional Conflict appears to be partly
inherent to the type of decision that is unmodifiable. However,
some factors that influence the degree of Decisional Conflict can
potentially be modified. Uncertainty appears to be greater when a
person (1) feels uninformed about the alternatives, benefits and
risks, (2) is unclear about personal values and (3) feels
unsupported in making a choice or feels pressured to choose on
course of action.17 As the subscore value clarity was highest, the
second situation seems to occur. Decisional Conflict can be
lowered with information and support. Shared decision-making,
using the steps as described by Stiggelbout et al.,27 and decision-
supporting interventions, such as decision-aids,28 can be helpful.
In this situation, these may help bringing out personal values.
Caeymaex et al.15 supports shared decision-making also in the
long term, describing lower grief in decisions to forego life-
sustaining treatment when parents had the perception of a shared
decision. Decision-aids have already been studied and considered
useful for prenatal decisions in extreme prematurity.29,30

In this sample, participants had low Decision Regret.31 It has
been suggested before that individuals bring well-articulated
preexisting preferences to prenatal decisions on initiating care.32

This could be an explanation for the low Decision Regret: the
decisions might have matched personal values. We think that
coping style might also have an influence; it might be easier to to
live with the decision when there is no regret.
Though the absolute numbers are low, higher Decision Regret

scores seemed to exist when no clear decision (comfort care
versus active care) could be defined: two participants described
their situation as a ‘wait-and-see’ approach, one baby died
antenatal before a decision was made, and in the fourth situation
the decision was unclear to the participant. It is known that a wait-
and-see approach is outdated and it is recommended that
decisions regarding resuscitation are well communicated and
agreed upon before birth and should not be conditional on the
newborns’ appearance at birth.2,33,34 Furthermore, the outcome
has an influence on regret: survival when active care was chosen
was associated with no regret, and although within the same
category of no-to-mild regret, scores were a little higher when an
infant has died. It is known that serious adverse physical health
outcomes are associated with higher decisional regret.31

This is, to the best of our knowledge, the first data on Decisional
Conflict and Regret in prenatal decisions on initiating care in
extreme prematurity, providing valuable knowledge on the
impact of these decisions on parents. A unique nationwide cohort
is used and our adapted DCS and DRS have acceptable Cronbach’s
alpha values. Its limitations are the sample size and response rate.
The sample is potentially underpowered to exclude influence of
the non-significant decision-making characteristics on Decisional
Conflict and Regret. Permission to send out reminders would
potentially have improved the response rate. Also, a selection bias
cannot be ruled out. As the questionnaire was not allowed to
contain identifying information and could not be linked to the
medical file, we unfortunately do not have data to systematically
compare responders versus non-responders. However, we do
have information on some aspects. First, we did an additional
analysis to compare socio-economic status based on postal area
codes between responders and non-responders; this showed no
significant differences in socio-economic status between these

Figure 1. Decisional Conflict among parents regarding the prenatal
decision on initiating care or not in extreme prematurity.

Figure 2. Decision Regret among parents regarding the prenatal
decision on initiating care or not in extreme prematurity.
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groups (data not shown). Second, a Dutch cohort (infants of
24 weeks of gestation from the first year after initiation of the
guideline) has been described and showed that in 92% active care
and in 8% comfort care was chosen35—comparable to our sample,
suggesting that an overrepresentation of comfort care in the non-
responders is unlikely. The national sample makes it uncertain to
what extent these results can be generalized to an international
population, although a GA zone where parents are involved in
decision-making exists everywhere even though the upper and
lower limits might differ. Furthermore, the DCS was retrospectively
collected and not collected from all participants. Owing to ethical
considerations in study design and the low prevalence of these
decisions, larger cohorts might be hard to compose.

Conclusion
Our study reports that parents confronted with decision-making in
extreme prematurity have little Decisional Conflict and even lower
Decision Regret regarding the decision on initiating care in
extreme prematurity. Regret scores were influenced by the actual
decision made and by outcome. Professionals should be aware of
this in prenatal counseling and may pay extra attention to their
role in supporting the parents to clarify their personal values
regarding the decision on initiating active versus comfort care.
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