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Background/Objectives: For the currently recommended pancreatic cyst surveillance to be feasible,
participant adherence is a prerequisite. Our objective was to evaluate the psychological burden of
pancreatic cyst surveillance from a participant's perspective.
Methods: The present participant survey is part of an international cohort study (PACYFIC study, www.
pacyfic.net), which prospectively records the outcome of surveillance of asymptomatic pancreatic cysts.
Participants are invited to complete questionnaires before and during cyst surveillance.
Results: 109 participants, 31 enrolled before and 78 during surveillance (median time since cyst diag-
nosis 16.5 (IQR 36) months), returned a total of 179 questionnaires. The majority indicated that sur-
veillance reduces concerns of developing pancreatic cancer (82%), gives a sense of certainty (81%) and is a
good method to detect cancer (91%). Participants already undergoing surveillance reported more
negative aspects than those still to commence, like sleeping worse (30% vs 13%, P¼ 0.035), postponing
plans (32% vs 13%, P¼ 0.031), and finding the follow-up burdensome (33% vs 13%, P¼ 0.044). Overall, the
vast majority (94%) deemed advantages to outweigh disadvantages. Anxiety and depression scores were
low (median Hospital Anxiety and Depression Scale 4 for anxiety (IQR 6), 2 for depression (IQR 5)).
Conclusion: The psychological burden of pancreatic cyst surveillance is low. Therefore, participant
adherence is expected to be high and annual surveillance seems feasible.
© 2019 IAP and EPC. Published by Elsevier B.V. All rights reserved.
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Introduction

Asymptomatic pancreatic cysts are an increasingly common
finding in this time of accessible and advanced imaging. Their
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prevalence in the general population is reported to be as high as
49% and increases with age [1]. Because neoplastic pancreatic cysts
are at risk of progressing into malignancy, European [2], American
[3,4], and International [5] guidelines all recommend long-term,
yearly surveillance with MRI/MRCP and/or endoscopic ultrasound,
although the efficacy in reducing pancreatic cancer-related mor-
tality remains to be established. As a result, a growing number of
individuals is subjected to yearly surveillance of unclear benefit and
burden.

The World Health Organization has formulated criteria that
should be met before a population screening program is instituted.
One of the original criteria by Wilson and Jungner, is that a
screening test must be acceptable to the population [6]. Another
important criterion, that emerged later, is that the overall benefits
of surveillance should outweigh any physical and psychological
harm, associated with the program [7]. Psychological harm may
include the burden of the examination and an increased awareness
of being at risk of developing pancreatic cancer, resulting in stress
and anxiety.

The psychological impact of pancreatic cyst surveillance is un-
known. Pancreatic cancer patients have an over five-fold increased
odds of being depressed, as compared to the general population [8].
It is conceivable that the presence of a pancreatic cyst and aware-
ness of its' associated cancer risk similarly lead to increased anxiety
and depression. Psychological distress could decrease participants'
adherence to surveillance and counterbalance its' possible benefits.
Feasibility from a participants' perspective is therefore a preroga-
tive for successful surveillance. The aim of this study is to assess
possible positive and negative aspects of cyst surveillance, as
perceived by participants, to objectify the effect of surveillance on
anxiety and depression, and to determine participants’ preferences
regarding surveillance frequency and duration.

Methods

Study design and population

The present study is a side study of the PACYFIC study
(Pancreatic CYst Follow-up: an International Collaboration, www.
pacyfic.net), a multicenter observational cohort study, including
43 university and non-university hospitals worldwide. It prospec-
tively records the outcome of pancreatic cyst surveillance, as per-
formed according to current clinical guidelines [2,3,5]. Eligible are
individuals with a pancreatic cyst requiring follow-up according to
their treating physician. They are enrolled at the time of cyst
diagnosis, during the course of surveillance, or after surgery for an
intraductal papillary mucinous neoplasm (IPMN). The primary
objective is to establish the yield of pancreatic cyst surveillance and
to identify the most effective and cost-effective surveillance strat-
egy. One of the secondary objectives is to assess the psychological
impact of cyst surveillance on participants.

The PACYFIC study has been approved by the institutional re-
view board of the Erasmus UniversityMedical Center in 2014 (MEC-
2014-021) and participating centers, and is registered in the Dutch
Trial Register under NTR4505 (www.trialregister.nl). All partici-
pants have givenwritten informed consent prior to enrollment. The
study was executed conform the Declaration of Helsinki.

Psychological questionnaires

The PACYFIC study uses an online, electronic system to register
patient data and visits. When a physician registers a new partici-
pant or a follow-up visit, and the patient has provided their e-mail
address, the system automatically sends out a patient question-
naire by e-mail. Participants who fail to respond are reminded by e-
mail every 2 weeks up to 3 times. At the time of this study, ques-
tionnaires were installed in Dutch and Italian, thus participants
from the Netherlands and Italy were invited to complete
questionnaires.
Questionnaire
The first part of the questionnaire concerns questions regarding

lifestyle, personal history, and familial history on malignancies and
pancreatic diseases. Second, participants are asked to review
statements on possible positive and negative aspects of surveil-
lance [9]. For example, whether surveillance leads to a reduction of
concerns about developing pancreatic cancer, conveys a sense of
safety, leads to unnecessary worries, or creates discomfort. Possible
answers range on a 5-point scale from ‘Strongly agree’ to ‘Strongly
disagree’, or on a 4-point scale from ‘Not at all’ to ‘Very much’.
Third, participants are asked about their experience with the im-
aging modalities and their preferred frequency of follow-up visits,
as well as their attitude towards duration and discontinuation of
surveillance.
Anxiety and depression scales
Patients are asked to fill out the Hospital Anxiety and Depres-

sion Scale (HADS). The HADS is a validated and reliable tool that
consists of the subscales anxiety (HADS-A) and depression (HADS-
D), each with 7 items to be scored from 0 to 3 [10e12]. The total
score for each subscale ranges from 0 to 21, and although there is no
specific cut-off, a score >8 reflects a high level of general anxiety or
depression and is generally considered clinically significant [12]. In
this study, Cronbach's alpha showed good internal consistency for
both subscales (0.84 for HADS-A and 0.80 for HADS-D).
Statistical analysis

Descriptive statistics are presented as means with standard
deviation or medians with interquartile range, depending on dis-
tribution, and as frequencies and percentages in case of categorical
data. Participants were divided in three groups, based on the
duration of surveillance (before initiation, �2 years and >2 years).
To assess differences in attitude towards surveillance between
groups, we used the Chi-square test. We performed the Cronbach's
Alpha on internal consistency on the HADS-A and HADS-D to assure
reliability. To compare HADS scores, we used the Mann-Whitney U
test for two groups, and the Kruskal Wallis test for more than two.
Possible risk factors for increased anxiety or depression were
analyzed using a generalized linear mixed model with a Poisson
distribution and a log-link function. Factors of possible influence
were added as fixed effects, including age, gender, nationality,
smoking, alcohol use, diabetes, personal cancer history and familial
pancreatic cancer history. A Bonferroni correctionwas incorporated
in the model to correct for multiple testing. For all analyses except
the mixed model, we only included the first questionnaire per
participant, as only half of participants had already been invited to
fill out multiple questionnaires at this time. In the generalized
linearmixedmodel for increased anxiety and depression scores, we
analyzed all questionnaires with complete HADS-A and HADS-D
subscales, thereby including multiple questionnaires per patient.
Correlation between repeated measures within the same patient
was taken into account by a random patient-specific intercept, and
time since cyst diagnosis was added as a fixed effect covariate. We
used SPSS Statistics 22 (IBM Corporation, Armonk, New York, USA)
for all statistical analyses.

http://www.pacyfic.net
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http://www.trialregister.nl
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Results

Study population

By July 2018,11 Dutch and 2 Italian centers were participating in
the psychological questionnaire study-arm. In these centers, 143
participants had provided their e-mail address and 109 returned a
total of 179 questionnaires (response rate to first questionnaire 76%,
some participants had already returned questionnaires after two or
three visits). Their median agewas 68 (IQR 13) years, 39 (36%) were
male, 68 (62%) Dutch and 41 (38%) Italian. At the moment of the
first questionnaire, the median time since cyst diagnosis of the total
cohort was 16.5 (IQR 36) months. 31 (28%) participants were
included in the study prior to initiation of surveillance (median 5
(IQR 5) months after diagnosis), 39 (36%) within two years of
having started surveillance (median 14 (IQR 9) months after diag-
nosis), and 39 (36%) after having undergone already two or more
years of surveillance (median 58 (IQR 38) months after diagnosis).

The median size of the participants’ largest cyst was 15 (IQR 13)
mm. Most subjects were followed for a presumed branch-duct
IPMN (79%), an unspecified cyst (10%), or a mixed-type IPMN
(6%). One participant was under surveillance for a presumed
mucinous cystic neoplasm, one had a main duct-IPMN, but had
refused surgery, and one was under surveillance after surgery for
IPMN. Eight (7%) participants reported a family history of pancre-
atic cancer. There were no differences in demographics between
respondents and non-respondents. The complete baseline charac-
teristics are shown in Table 1.
Attitude towards surveillance

Regarding positive effects of cyst surveillance, of the total group
of respondents (N¼ 109), the majority ‘Agreed’ or ‘Strongly agreed’
Table 1
Baseline characteristics of respondents and non-respondents.

Patient characteristics Respondents (N¼
Age, median (IQR), y 68 (13)
Male gender 39 (36)
Caucasian 104 (95)
Country
Netherlands 68 (62)
Italy 41 (38)

Current tobacco use 17 (16)
Current alcohol use 53 (49)
Pancreatic symptomsy 16 (15)
Diabetes mellitus 15 (14)
History of colon, breast, or prostate cancer 16 (15)
Self-reported medical history
Pancreatitis 9 (8)
Family history of pancreatic cancer 8 (7)
Cyst and surveillance characteristics
Largest cyst diameter, median (IQR), mm 15.0 (13)
Working diagnosis
Unspecified cyst 11 (10)
Branch-duct IPMN 86 (79)
Mixed-type IPMN 6 (6)
Main-duct IPMN 1 (1)
Operated IPMN, no cysts in remnant pancreas 1 (1)
Mucinous cystic neoplasm 1 (1)
Unknown 3 (3)

Months since diagnosis, median (IQR) 16.5 (36)
Modalities used within 6 months prior to inclusion
MRI/MRCP 94 (86)
EUS 53 (49)

Values presented as n (%) unless otherwise indicated; yPossible symptoms included ep
abdominal pain; SD, standard deviation; IPMN, intraductal papillary mucinous n
angiopancreatography; CT, computational tomography; EUS, endoscopic ultrasound; FN
that surveillance reduces their concerns of developing pancreatic
cancer (82%), gives them a sense of certainty (81%), and is a good
method to detect cancer (91%). 74% stated cyst surveillance ‘Rather’
or ‘Very much’ conveys a sense of safety. For these statements, we
found no differences in the levels of agreement between in-
dividuals who were to commence (N¼ 31) and those already un-
dergoing surveillance (N¼ 78). Also, there was no difference
between those who underwent less or more than 2 years of sur-
veillance (both groups N¼ 39, see Fig. 1, all P-values >0.100).

Negative aspects were experienced less often than the positive
aspects. Within the overall group of 109 respondents, cyst sur-
veillance created discomfort in 11%, led to worries in 13%, and was
burdensome for 28%. The next visit was dreaded by 28%, and 25%
slept less well before a visit, 30% were nervous, and 26% postponed
plans until after the visit. Compared with participants who had not
commenced yet, those already under surveillance reported more
often to sleep less well before the visit (30% versus 13%, P¼ 0.035),
to postpone plans until after the visit (32% versus 13%, P¼ 0.031),
and to find the follow-up burdensome (33% versus 13%, P¼ 0.044).
This was uninfluenced by the duration of surveillance, less or more
than 2 years (all P-values >0.300).

When asked if participants felt overall advantages of cyst sur-
veillance outweigh disadvantages, the vast majority (94%) of those
already under surveillance agreed ‘Somewhat’ (17%), ‘Rather’ (44%)
or ‘Very much’ (33%). This was not different for those still to
commence (P¼ 0.331), and uninfluenced by the duration of sur-
veillance (P¼ 0.680).
Anxiety and depression

The total group of respondents reported low overall anxiety and
depression scores (median 4 (IQR 6) for anxiety, median 2 (IQR 5)
for depression, scores stratified by cyst surveillance duration shown
109) Non-respondents (N¼ 34) P-value

68 (17) 0.661
16 (47) 0.238
30 (88) 0.721

0.948
21 (62) e

13 (38) e

3 (9) 0.320
e e

8 (24) 0.228
6 (18) 0.590
5 (15) 0.997

e e

e e

15.5 (9) 0.717
0.964

4 (12) e

28 (82) e

2 (6) e

0 (0) e

0 (0) e

0 (0) e

0 (0) e

10.5 (41) 0.183

27 (79) 0.335
18 (53) 0.660

igastric pain, recurrent acute pancreatitis, steatorrhea, weight loss, or non-specific
eoplasm; MRI/MRCP, magnetic resonance imaging/magnetic retrograde chol-
A, fine needle aspiration.



Fig. 1. Attitude towards cyst surveillance, in percentage of respondents who ‘Agreed’ or ‘Strongly agreed’with the statement or experienced the stated effect ‘Rather’ or ‘Very much’,
stratified by duration of cyst surveillance.
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in Fig. 2). Independently associated with a higher anxiety score
were female gender (coefficient 0.426, 95% CI 0.063e0.789) and
Italian nationality (coefficient 0.524, 95% CI 0.149e0.898). Time
since cyst diagnosis was not associated with higher anxiety or
depression, neither were age, smoking, alcohol use, diabetes, a
history of cancer, or a family history of pancreatic cancer (Table 2).
Fig. 2. Median Hospital Anxiety and Depression Scale (HADS) scores stratified by
duration of cyst surveillance.
Attitude and preferences regarding follow-up

Of those who had undergone endoscopic ultrasound (EUS,
N¼ 53), 19% reported to dread the next EUS ‘Quite’ or ‘Very much’.
The opinion on MRI was similar; of the 94 participants who had
undergone MRI, 13% dreaded the next MRI. For both modalities,
opinions were no different before or during surveillance (P¼ 0.488
for EUS, and P¼ 0.334 for MRI).

When asked about their preferred surveillance interval, 86 (80%)
participants chose to be followed every 6 or 12months. Fig. 3 shows
the distribution of desired surveillance intervals. With regard to
surveillance duration, 75 (69%) participants wish to undergo life-
long surveillance. The other participants prefer to undergo sur-
veillance for 10 years (9%), 5 years (10%), 2 years (8%), or another
duration (3%). There was no difference in preferred surveillance
interval (P¼ 0.335) or surveillance duration (P¼ 0.720) between
the three surveillance duration groups. When asked how they
would feel if cyst follow-up would no longer be advised, because
their risk of developing pancreatic cancer was too low, 19 (18%)
participants answered they would no longer be worried or wish to
be checked. A larger group of 46 (43%) would remain worried and
would like to continue follow-up, and 43 (40%) did not know how
they would feel.
Discussion

In our study, the vast majority of participants reported a positive
attitude towards surveillance and objectively measured general
anxiety and depression scores were low and remained unchanged.
At the same time, a substantial part of up to 33% of participants also
experienced negative aspects of surveillance. For several negative
aspects, this was significantly higher than what participants ex-
pected before the start of surveillance. Despite these negative



Table 2
Risk factors for increased anxiety and depression scores.

Anxiety (N¼ 164a) Depression (N¼ 172b)

Risk factor Coefficient 95% CI P-valuec Coefficient 95% CI P-valuec

Age 0.000 �0.021e0.021 0.999 0.025 �0.001e0.052 0.063
Female gender 0.426 0.063e0.789 0.022 0.210 �0.244e0.663 0.362
Italian origin 0.524 0.149e0.898 0.006 0.430 �0.040e0.900 0.073
Current smoker 0.143 �0.318e0.604 0.541 0.296 �0.295e0.887 0.323
Current alcohol use 0.086 �0.259e0.431 0.624 �0.111 �0.551e0.329 0.619
Diabetes mellitus �0.184 �0.710e0.341 0.490 �0.042 �0.663e0.579 0.894
History of colon, breast, or prostate cancer �0.019 �0.464e0.427 0.934 �0.311 �0.886e0.263 0.286
Family history of pancreatic cancer �0.162 �0.818e0.493 0.626 �0.540 �1.386e0.306 0.209
Time since cyst diagnosis �0.003 �0.009e0.002 0.210 �0.000 �0.007e0.006 0.942

Bold text indicates a statistically significant independent association with increased anxiety scores.
a 15 questionnaires excluded due to incomplete HADS-A subscale.
b 7 questionnaires excluded due to incomplete HADS-D subscale.
c P-values adjusted for multiple testing. CI, Confidence Interval.

Fig. 3. Preferred surveillance intervals (N¼ 109).
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aspects, 94% of those undergoing surveillance deemed advantages
to outweigh disadvantages, and participants were willing to be
checked frequently and for a long period of time. Therefore, we
deem the psychological burden of pancreatic cyst surveillance to be
relatively low and acceptable from a participant's perspective.

To our knowledge, this is the first study to assess the psycho-
logical impact of surveillance on patients with a pancreatic cyst.
Two previous, cross-sectional studies investigated a pancreatic cyst
population, but did not assess the impact of surveillance. Verma
et al. [13] measured HADS scores in 100 cyst patients, and found the
same, low median scores (4 (range 1e6) for anxiety and 2 (range
1e4) for depression). However, it was unclear if their patients were
enrolled in a surveillance program, as 13% was even unaware they
had a cyst, 31%was not evaluated by a specialist, and 5% had already
undergone surgery. The second study concerned 47 individuals
referred to a tertiary referral center for EUS evaluation. Using the
State-Trait Anxiety Inventory, they found 23% experienced “a lot” of
stress due to their cyst [14]. However, their population had a mean
cyst size of 18.6mm, and >30% of them reported abdominal pain.
Thus, this may represent a selection of patients with higher-risk
lesions. It is unsure if these results can be extrapolated to the
general pancreatic cyst population, of which the majority has a
small, asymptomatic, presumed low-risk cyst.
Similar studies have been performed in asymptomatic in-

dividuals with an inherited high risk of pancreatic cancer, some of
them by our own group. Although the estimated cancer risk is
much higher in these individuals, they provided similar low and
unaffected HADS scores (mean 4.5 (SD 3.7) for anxiety and 2.8 (SD
3.2) for depression) [9,15]. Another study showed that in these
individuals with inherited high risk, the detection of a pancreatic
cystic lesion did not lead to a significant increase in cancer worries
[16].

Female gender and Italian nationality were identified as risk
factors for increased anxiety. However, these effects are not
confined to patients under pancreatic cyst surveillance. Female
gender has been identified as a risk factor for distress in individuals
with a specific inherited risk for gastrointestinal cancers [17], but
also for anxiety in the general population [18,19], and can therefore
be considered a common demographic factor. Italian nationality
being a risk factor could very well be a reflection of a difference in
reference data of the general population. Normative data of the
Netherlands shows a mean anxiety score of 3.9 in this age category
[11], whereas in Italy this is 8.019. It may be seen as a strength that
we identified these known risk factors, as it shows that our data had
enough power to identify multiple risk factors. This is not sur-
prising, because we used a statistical method that is appropriate for
investigating multiple factors and that incorporates repeated
measurements, utilizing the full potential of our dataset.

Whenwe evaluated participants' opinion of imaging modalities,
we found that some dreaded to undergo the examination (19% for
EUS, 13% for MRI). These percentages are somewhat higher than
those found by Konings et al. in a high-risk population (6e9% for
EUS, 0e8% for MRI) [9]. We have no obvious explanation for this,
but it could be that a high-risk population experiences the exam-
inations as less burdensome, because of their willingness to un-
dergo surveillance, often based on the experience of first-degree
family members dying of pancreatic cancer. Also, Konings et al.
found that dreading the test decreased with each subsequent visit.
Because our cohorts’ median time since cyst diagnosis is 16.5 (IQR
36) months, we may find similar percentages after longer follow-
up. Longer follow-up will also enable us to investigate if partici-
pants prefer EUS or MRI. Currently this was not possible, as too few
participants had undergone both modalities.

Additionally, with more and longitudinal data, wewill be able to
assess the cultural differences between a larger number of coun-
tries, intra-individual changes over time on all questionnaire as-
pects, and the impact of worrisome features on the psychological
burden. Also, in time, we will be able to determine the long-term
impact of cyst surveillance, including if the experience of
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negative aspects remains high or will even increase further.
Investigation of the long-term impact is of great importance,
because cysts are highly prevalent in the general population and
the currently recommended surveillance entails a life-long pro-
gram with repeated investigations.

Strengths of this study are its' prospective and international
design, and the use of an extensive questionnaire that includes a
validated instrument, has a focus on the participants’ preferences,
andwas written in their native language. Additionally, the response
rate was high, which resulted in a large study population that is
likely to be representative of pancreatic cyst patients, as encoun-
tered in regular clinical practice.

A pitfall, intrinsic to questionnaire research, is selection bias. In
this study, we were unable to assess the attitude towards surveil-
lance of those patients who did not participate in the PACYFIC study
or did not provide their e-mail address. A selection bias within
those invited to complete questionnaires can be deemed unlikely,
because of our high response rate, and because we did not find
meaningful differences in demographics between responders and
non-responders. A second possible limitation is that, as with all
psychological studies, it is difficult to objectify the psychological
burden in numbers and it is influenced by many factors we could
not take into account, such as participants' knowledge of their cyst.
A previous study demonstrated there may be a substantial gap in
patients' knowledge of their type of cyst and its’ potential conse-
quences and implications [13], which could lead to a different
perception of the necessity or advantages of surveillance. To
incorporate this in the future, the PACYFIC questionnaire has been
adjusted and now also assesses what patients know of their cyst
type and associated potential consequences. In addition, there are
other possibly influential factors that require evaluation. The
prevalence of anxiety disorders, for instance, varies depending on
gender, age, culture, and economic status [20]. We corrected our
anxiety and depression model for gender, age and country, but
factors like socioeconomic status, individual resilience and the used
coping strategies have not been accounted for, while they are
important to consider participants in their entirety. Although, it
must be noted that the anxiety and depression scores in our study
were low and showed little variety, thereby decreasing the possible
effect size of these confounders.

In summary, we consider the psychological burden of cyst sur-
veillance to be low. Participants report a highly positive attitude
towards surveillance, desire to undergo regular and long-term
follow-up, and demonstrate low anxiety and depression scores,
despite the experience of negative aspects. Therefore, based on
these results, pancreatic cyst surveillance seems feasible from a
participants’ perspective, and adherence is predicted to be high.
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