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Patients with a superficial basal cell carcinoma can be
treated surgically or non-invasively, all with specific
(dis)advantages. An investigation was underta-
ken into whether the preference for surgery or non-
invasive treatment of a superficial basal cell carcinoma
differs between patients who used a patient decision
aid and a control group. Secondly, whether patients
were satisfied with their decision post-treatment
was investigated. A prospective observational study
was performed comparing patients with a superficial
basal cell carcinoma who used a patient decision aid
(patient decision aid group) with a control group. The
primary outcome was the proportion of patients that
chose non-invasive treatment. A secondary outcome
was the mean score of “effective decision-making” on
the Decisional Conflict Scale 3 months post-treatment.
In the patient decision aid group, 48.6% (52/109)
seemed to prefer non-invasive treatment vs 40.8%
(42/103) in the control group (p=0.255); the result
was not significant. Three months post-treatment, the
adjusted between-group mean difference in “effective
decision-making” was -4.10 (p =0.082) favouring the
patient decision aid group (effect size 0.3). To con-
clude, patients who used a patient decision aid seemed
to choose non-invasive therapy over surgery slightly
more often but the result was not significant.
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here are several treatment options for superficial

basal cell carcinoma (sBCC), each with specific
advantages and disadvantages (1, 2). Surgery is the
gold standard treatment with the lowest recurrence
rates, but patients may prefer non-invasive therapies for
other reasons. Factors like possible complications, side
effects, costs, treatment duration, cosmetic outcome, and
convenience of treatment (at home or in hospital) can

SIGNIFICANCE

Using the patient decision aid did not have a significant
effect on the treatment decision. However, patients with a
first-time superficial basal cell carcinoma did significantly
more often choose non-invasive treatment after using the
patient decision aid. Implementation of a patient decision
aid could help patients make an effective decision, and one
that they are still satisfied with 3 months after treatment.

be of influence on patients’ decision-making (3). Which
treatment is most suited for an individual patient depends
on patients’ values (what they deem important) and their
personal situation, which makes the treatment decision
a preference-sensitive one.

A patient decision aid (PDA) is a tool that can sup-
port patients in making a preference-based treatment
decision by presenting characteristics of treatments in an
understandable and objective manner (4). Our research
group developed and field-tested a PDA for patients
with an sBCC (5, 6). The PDA contains information on
sBCC, treatment options (surgery, S-fluorouracil [SFU],
imiquimod, photodynamic therapy [PDT], and watchful
waiting), the characteristics and outcomes of these thera-
peutic options, and patient education on UV exposure
and self-examination. It also focuses on value elicitation,
which means that patients are supported to think about
what they deem important attributes of a treatment (5).

A large Cochrane review on PDAs concluded that
patients with non-dermatological diseases who used a
PDA more often chose less invasive treatment options
with, for example, a lower risk of complications or
fewer side effects (4). Stacey et al. (4) also reported
that using a PDA leads to higher quality of the decision,
meaning that the match between the chosen treatment
and patients’ values improved when a PDA was used.
Within the dermatological field little is known about
the effects of using a PDA on treatment decisions (7).
A pilot study performed with 10 psoriasis patients who
used a PDA showed that most patients chose a treatment
that matched their disease severity (ranging from topical
to systemic oral and injectable treatments) (8). Many
dermatologists assume that patients with sSBCC prefer
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non-invasive therapy to surgery, which is in line with
studies in other fields where patients more often chose
less invasive therapies, but no information is available
regarding this topic (9, 10).

The latest Cochrane review on management of BCC
concludes that non-invasive treatments are important
alternative options for low-risk BCC, as recurrence rates
are acceptable (11). Furthermore, physicians and policy-
makers may prefer non-invasive therapy because the
high incidence of BCC puts a high burden on healthcare
resources (12). However, well-informed patients may
value low recurrence rate as most important, and could
therefore prefer surgery over non-invasive treatments,
in contrast to what physicians might think (3). To our
knowledge, there is no literature available on the influ-
ence of using a PDA on treatment decisions within the
field of dermato-oncology.

First, we aimed to study whether patients with an sBCC
who used a PDA differ in their preference for surgery vs
non-invasive treatment when compared with a control
group who did not use a PDA. Secondly, we investigated
whether patients are still satisfied with their treatment
decision 3 months after treatment.

MATERIALS AND METHODS
Study design

Data from a multicentre prospective observational study
were used. The primary aim of that study was to evaluate
whether using the PDA led to a reduction in decisional
conflict level and increased knowledge of BCC and
treatment options (6). The online PDA, along with all
information provided to the patients, can be accessed
online in Dutch through the following link: https://
keuzehulpbcce.nl/. In the current study, information from
participants was used to investigate whether using a PDA
influenced the treatment decision of patients with a newly
diagnosed sBCC.

The group of patients that used the PDA will be
referred to as the PDA group; the group that did not
use the PDA will be considered the control group. The
study protocol was approved by the institutional review
board of Maastricht University Medical Centre+ in the
Netherlands (METC azM/UM). The study was per-
formed in accordance with the Declaration of Hel-
sinki. The study was registered at clinicaltrials.gov
(NCTO05628714). Details of the study protocol can be
found elsewhere (6).

Participants and data collection

Patients were included if they were over 18 years old,
had an sBCC that was clinically or histopathologically
confirmed, and were able to read (Dutch). The study was
conducted in 2 academic hospitals (Maastricht Univer-
sity Medical Centre+ and Radboud University Medical
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Centre) and a regional hospital (Catharina Hospital
Eindhoven) in the Netherlands.

All patients received information from their physician
on the diagnosis, treatment options (surgery versus non-
invasive treatments such as imiquimod, SFU, PDT, and
no treatment), associated benefits and risks of treatments,
and education on sun exposure and self-examination of
the skin. Patients and physicians in the control group came
to an immediate shared treatment decision. Patients in
the PDA group received a web link to the PDA, and after
consulting the PDA, a second appointment took place to
make the shared treatment decision (via telephone).

All patients received the Decisional Conflict Scale
(DCS) 3 months post-treatment to evaluate their satisfac-
tion with their treatment decision (Appendix A). The DCS
is a questionnaire that measures uncertainty associated
with health-related decisions and consists of 3 subscales
(4, 13). The subscale “effective decision-making” was
used in this study and includes 3 questions: (7) “I feel I
have made an informed decision”, (i) “my decision shows
what is important to me”, and (ii7) “I am satisfied with my
decision”. Patients scored the degree of (dis)agreement
with these statements on a 5-point Likert scale (the user
manual of the DCS was used to calculate final scores
ranging from 0-100). Low scores mean that patients are
satisfied with their treatment decision after completion of
the treatment: patients feel they have made an informed,
value-based decision. The minimally relevant effect size
(Cohen’s effect size) for the DCS scores on the effective
decision-making subscale is considered to be 0.2—0.3 (14).

Baseline characteristics were collected including age,
gender, educational level, having a history of BCC,
previous experience with surgical and non-invasive
treatments, simultaneous treatment of a second/third
cutaneous malignancy, and a health-related quality of
life visual analogue scale (VAS) score according to the
EuroQol 5D-5L questionnaire before treatment (15).
Relevant tumour characteristics were also recorded
including size (largest diameter in mm) and location.

QOutcome measures

The primary outcome of this study is the proportion of
patients that chose non-invasive treatment. The secon-
dary outcomes were the mean scores on the subscale
“effective decision-making” and separate questions of
this subscale of the DCS at 3 months post-treatment. The
effect size was calculated to assess the clinical relevance
of the effect of the PDA on patient satisfaction with the
treatment decision.

Statistical analysis

Categorical and nominal variables are expressed as
absolute numbers and percentages. Continuous variables
are presented as median with range (if non-normally
distributed) or as mean values with standard deviation
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(if normally distributed). A multivariate logistic regres-
sion analysis was performed to calculate odds ratios with
p-values with adjustment for potential confounding by
baseline differences between the groups. An adjusted
odds ratio >1 indicates a preference for non-invasive
treatment over surgery.

The scores on the subscale “effective decision-making”
were checked for normality, and between-group diffe-
rences in mean scores were tested for significance with
a t-test for independent samples.

The effect size (Cohen’s d) was calculated by dividing
the mean difference between the 2 groups by the standard
deviation of the mean difference. A multivariate linear
regression analysis was conducted to adjust for potential
confounding by baseline differences between the PDA
group and control group.

We considered p-values <0.05 as statistically signifi-
cant. The data were analysed using SPSS version 23.0
(IBM Corp, Armonk, NY, USA) or OpenEpi (https://
openepi.com/).

The sample size was calculated to detect a Cohen’s
effect size of 0.4 (for the total score on the DCS in the
primary study) (6) in accordance with the DCS user
manual (14) with a power of 80% and a two-sided alpha
of 5%. Both groups required at least 99 patients. The
predicted response rate was 80%. Thus, per group, the
aim was to include 123 patients (99/0.8).

RESULTS

In the period April 2018 to July 2019, before the PDA
was implemented, 120 patients were included in the
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control group of which 103 patients (86%) completed all
questionnaires. None of the patients refused participation
in the control group. The PDA was implemented in the
period July 2019 to December 2020. Thirty-four patients
did not want to participate for different reasons. Fifteen
of these patients indicated that they were certain of their
decision even before using the PDA (11 of these patients
chose surgical treatment, 2 chose imiquimod, for the
other 2 patients the decision was unknown). Ultimately,
133 patients were included in the PDA group of which
109 patients (82%) responded. The patient flow is shown
in Fig. 1. The reasons for incomplete response or non-
response were not clear.

Table I presents the distribution of baseline characte-
ristics in the PDA and control group. There were several
small differences, especially for BCC size, but these
differences were not statistically significant.

Primary outcome

In the PDA group 48.6% (52/109) preferred non-invasive
treatment vs 40.8% (42/103) in the control group. This
difference was not statistically significant (p=0.255).
The unadjusted odds ratio was 1.37 (95% CI1 0.80-2.37,
p=0.255). After adjustment for small differences in base-
line characteristics between the PDA and control group
using multivariate linear regression, the adjusted odds
ratio was 1.51 (95% C1 0.82-2.78, p=0.185) (Table II).
The patients in the PDA group who chose a non-invasive
treatment option most often preferred imiquimod (39/52,
75%), followed by SFU (8/52, 15.4%), and MAL-PDT
(5/52, 9.6%). Only 1 patient chose watchful waiting. In
the control group most patients chose imiquimod (34/42,

l:l/P::rst-im plemenation
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L oS ) Dcs
Y 4
103 patients 105 patients
gvailable for available for
evaluation evalugtion

Fig. 1. Patient flowchart: data used to evaluate the primary outcome measure. DCS: Decisional Conflict Scale; PDA: patient decision aid.
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Table I. Baseline characteristics of the control group (before
implementation of the patient decision aid [PDA]) and the PDA group

Control group  PDA group

Item n=103 n=109 p-value
Gender

Male 53/103 (51.5) 51/109 (46.8) 0.583
Female 50/103 (48.5)  58/109 (53.2)
Age (SD) 66.4 (11.1) 66.2 (11.5) 0.889
<50 7 (6.8) 13/109 (11.9)

50-70 54/103 (52.4) 40/109 (36.7)

> 70 42/103 (40.8)  50/109 (45.9)

BCC location

Head or neck area 12/103 (11.7) 18/109 (16.5) 0.290
Trunk 57/103 (55.3) 49/109 (45)

Extremities 34/103 (33) 42/109 (38.5)

BCC size (longest axis in mm)
History of BCCs (yes)
Concurrent cutaneous
malignancies (yes)

Level of education

No-low level

Vocational education
Higher education
Score EuroQoL VAS (0-100)
Study centre

Academic hospital

Regional hospital

9.74 (5.1)
72/103 (69.9)
36/103 (35)

10.3 (3.9) 0.059
66/109 (60.6)  0.194
46/103 (44.7)  0.200

24/103 (23.3)
44/103 (42.7)
35/103 (34)
78.2 (14.9)

25/106 (23.6)  0.340
34/106 (32.1)
47/106 (44.3)
80.3 (13.8) 0.298

89/109 (81.7)  0.609
20/109 (18.3)

81/103 (78.6)
22/103 (21.4)

Reported as: n (%) for categorical variables oras mean (SD) for continuous variables.

Differences were tested with Fisher’s exact test for categorical variables and
Mann-Whitney U test for continuous variables (a < 0.05).

BCC: basal cell carcinoma; PDT: photodynamic therapy.

81%), followed by SFU (2/42, 4.8%), and MAL-PDT
(6/42, 14.3%).

Table II indicates to what extent patient and tumour
characteristics are associated with treatment choice.
Patients with a positive history of BCC were more likely
to choose non-invasive treatment than patients who pre-
sented with a first BCC (OR=2.28, p=0.014). Patients
with an sBCC on the extremities also seemed to prefer

TableII. Unadjusted and (mutually) adjusted odds ratios concerning
the association of patient and tumour characteristics and treatment
choice

Mutually
Unadjusted adjusted

Adjusted for OR p-value OR p-value 95% CI
Use of PDA 1.37 0.255 0.70 0.241 0.39-1.27
Sex (male =ref) 0.89 0.688 0.82 0.534
Age 0.99 0.383 0.98 0.138 0.95-1.01
Study centre

MUMC 1 (ref)

CZE 1.16 0.677 1.11 0.790 0.53-2.32
Radboud UMC 0.81 0.701 0.63 0.458 0.19-2.14
Educational level

No-low level 1 (ref)

Vocational education 1.00 0.691 0.88 0.757 0.40-1.96
Higher education 1.00 0.671 0.57 0.159 0.26-0.26
VAS-EuroQoL 1.00 0.461 1.01 0.441 0.99-1.03
History of BCC

Yes 1 (ref)

No 1.78 0.053 2.28 0.014 0.13-4.40
Tumour location

Face 1 (ref)

Thorax 0.602 0.70 0.93 0.875 0.37-2.31
Extremities 1.95 0.02 2.37 0.077 0.91-6.17
Tumour diameter 1.00 0.957 1.03 0.345 0.97-1.10

Binary logistic regression was performed, treatment decision as dependent variable:
surgical excision vs non-invasive treatment (reference).

PDA: patient decision aid; ref: reference group; VAS-EuroQoL: Visual Analogue
Scale-EuroQoL Quality of Life questionnaire; BCC: basal cell carcinoma; OR: odds
ratio; CI: confidence interval.
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non-invasive treatment more frequently compared with
patients with an sSBCC in the head and neck area, but this
difference was not statistically significant (OR=2.37,
p=0.077).

Effective decision-making 3 months post-treatment

Table III shows that, 3 months post-treatment, the mean
score on the DCS subscale “effective decision-making”
for the PDA-group was 10.33 (SD 12.85) compared
with 14.92 (18.04) in the control group. Lower scores
indicate more satisfaction with the treatment decision in
hindsight. The mean difference in subscale score between
groups with and without PDA is —4.59 (95% CI -9.14
to —0.05, p=0.048) favouring the PDA group. Cohen’s
effect size for the score on the “effective decision-
making” subscale is 0.29.

After adjustment for between-group differences in sex,
age, study centre, educational level, having a BCC in
the medical history, location and diameter of the SBCC,
and baseline EuroQol-VAS score, the adjusted mean
difference was —4.10 (95% CI -8.73 to 0.52, p=0.082).

The first 2 questions were associated with a similar
effect size favouring the PDA group: “I feel I have made
an informed choice” (mean difference=-0.26, 95%
CI —0.52-0.01, p=0.055, Cohen’s d=0.29) and “My
decision shows what is important to me” (mean dif-
ference=-0.24, 95% CI —0.49-0.01, p=0.062, Cohen’s
d=0.28), although the results were not statistically
significant. With respect to the third question “I am
satisfied with my decision”, the mean difference between
the PDA and control group and effect size were smaller
(mean difference=-0.10, 95% CI-0.38-0.18, p=0.487,
Cohen’s d=0.10).

DISCUSSION

This prospective multicentre trial including patients with
anewly diagnosed sBCC shows that patients who used a
PDA seemed to choose non-invasive therapy more often
compared with a control group, although this result was
not statistically significant. Three months post-treatment,
patients who used the PDA seemed more likely to feel
like they had made an “effective decision”. Effect sizes

Table IT1. Mean difference between the patient decision aid (PDA)
group and control group on the subscale “Effective decision-making”
and its separate questions

PDA Control Mean Cohen’s

group group difference effect

Mean (SD) Mean (SD) (PDA control) size p-value
Subscale  10.33 (12.85) 14.92 (18.04) -4.59 0.29 0.048
Question1 - - -0.26 0.29 0.055
Question 2 - - -0.24 0.28 0.062
Question 3 - - -0.10 0.10 0.487

The mean could not be calculated for the separate questions. The minimally relevant
effect size (Cohen’s effect size) for the DCS scores on the effective decision-making
subscale is 0.2-0.3 (14).

SD: standard deviation; DCS: Decisional Conflict Scale.
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were near 0.3, which is clinically relevant, but statistical
significance was not reached.

In both groups, more than half of the patients chose
surgical treatment. Former research also showed that
many patients consider effectiveness the most important
aspect of treatment (3). However, in the PDA group
patients seemed to choose non-invasive treatment
somewhat more often compared with the control group.
Due to a lack of significance we could not confirm the
hypothesis that well-informed patients, who used a PDA
would more frequently choose non-invasive treatment
options. Stacey et al. provided an extensive description
of choices made by patients for multiple health-related
decisions (4). Patients using a PDA less often chose
elective surgery and testing in other medical fields. For
example, patients who used a PDA less often chose to
test prostate specific antigen (screening), more often
decided to start medication for cardiovascular disease
(prevention) instead of a wait-and-see policy (with more
future risks), and less frequently chose to take antibiotics
for upper respiratory infection (treatment) (4). The slight
preference of patients in the PDA group for non-invasive
treatment was not statistically significant. However, if
patients in the PDA group chose non-invasive treatment
more frequently, this might be a result of an improved
estimation of benefits but also risks of treatments, and of
an improved clarification of values. This would be in line
with the results from the field testing of this PDA which
showed that patients’ knowledge improved after using
the PDA (6). Stacey et al. (4) also reported on studies
that evaluated the accuracy of patients’ perceived risks
and outcomes of treatments. Accuracy was defined as
the percentage of patients whose judgements were in
line with the available scientific evidence for the proba-
bilities of these (risk) outcomes. A strong improvement
was found; for every 1,000 patients who did not use a
PDA, 269 were likely to accurately interpret treatment
risks compared with 565 per 1,000 patients after using a
PDA. Furthermore, it is known that most patients deem
high efficacy the most important aspect of treatment (3).
Possibly, due to elaborate value clarification, other tre-
atment characteristics play a more important role in the
decision-making process after using the PDA. This may
guide more patients to choose non-invasive treatment as
opposed to patients who did not use the PDA (3).

We found that sSBCC patients using the PDA more often
felt that they made an “effective decision” 3 months after
treatment. Making an effective decision is defined as
retrospectively being satisfied with the treatment decision
and having the feeling they were well informed to make
the decision (14). The observed effect sizes were near
0.3, which is considered clinically relevant (14). The
results were not statistically significant, but the sample
size enabled detection of an effect size > 0.4 for the total
DCS score and was too small to detect smaller effects
with statistical significance. Nevertheless, these results
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might reflect the added value of the PDA to a conver-
sation between patient and physician alone. This is in
line with outcomes of a meta-analysis that reviewed the
effect of PDAs based on the Ottawa Decision Support
Framework (16). Ten trials showed that, when compa-
red with usual care, patients who received a PDA had a
reduced perception of ineffective decision-making (mean
difference=—5.56; 95% CI —9.30 to —1.82).

After mutual adjustment, the odds ratios for tumour
or patient characteristics of influence show that a posi-
tive history of BCC was associated with a significantly
increased odds ratio indicating preference for non-
invasive treatment over surgery (Table II). Patients with
a history of BCC might be less impacted or stressed by
receiving a skin cancer diagnosis compared with patients
with a first BCC. A study investigating perceptions of
patients with BCC showed that 36.1% experienced shock
(trauma/stress) on the announcement of their diagnosis
(17). Furthermore, almost half of those patients were
scared of metastasis or mortality after the dermatologist
used the word “cancer”. Experiencing stress and fright
after a diagnosis of skin cancer was found not to be
associated with a type of skin cancer, but with the word
“cancer” itself (18). Compared with patients with a newly
diagnosed BCC, patients with a history of BCC might
be less shocked and thus more inclined to choose non-
invasive treatment despite lower effectiveness.

There are some limitations to this study. First, the
patients in the PDA group were included during the first
stages of the COVID-19 pandemic, which means that
more patients might have chosen non-invasive therapies
(imiquimod and 5FU) to avoid additional hospital visits.
Secondly, this study was powered to detect an effect size
of 0.4 with regard to the total score on the DCS instead
of the score on the subscale “effective decision-making”.
The sample size was too small to detect significant
between-group differences of 0.2—0.3 (14). Finally, the
PDA group was given time to reflect on the decision and
had a second conversation with their physician whereas
the control group made the decision on first encounter.
This could introduce some disparity.

Conclusion

Patients with an sBCC who used a PDA seemed more
likely to prefer non-invasive therapy over surgery com-
pared with a control group, but the result did not reach
significance. Although non-significant, using a PDA had
a clinically relevant effect on effective decision-making
3 months post-treatment, which may reflect the added
value of the PDA.
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